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RULES

OF THE

AMERICAN SOCIETY OF MECHANICAL ENGINEERS.

[Adopted November 5th, 1884.]

OBJECTS.

ARrT. 1. The objects of the AMERICAN SocIETY OF MECHANICAL
ENGINEERS are to promote the Arts and Sciences connected with
Engineering and Mechanical Construction, by means of meetings
for social intercourse and the reading and discussion of profes-
sional papers, and to circulate, by means of publication among its
members, the information thus obtained.

MEMBERSHIP.

ART. 2. The Society shall consist of Members, Honorary Mem-
bers, Associates and Juniors.

ARrT. 3. Mechanical, Civil, Military, Mining, Metallurgical and
Naval Engincers and Architects may be candidates for member-
ship in this Society.

ART. 4. To be eligible as a Member, the candidate must have been
so connected with some of the above-specified professions as to be
considered, in the opinion of the Council, competent to take charge
of work in his department, either as a designer or constructor, or
else he must have been connected with the same as a teacher.

ART. 5. Ilonorary Members, not exceeding twenty-five in num-
ber, may be elected. They must be persons of acknowledged pro-
fessional eminence who have virtually retired from practice.

ART. 6. To be eligible as an Associate, the candidate must have
such a knowledge of or connection with applied science as quali-
fies him, in the opinion of the Council, to co-operate with engineers
in the advancement of professional knowledge.
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ART. 7. To be cligible as a Junior, the candidate must have
been in the practice of engineering for at least two years, or he
must be a graduate of an engineering school.

The term “Junior” applies to the professional experience, and
not to the age of the candidate. Juniors may become eligible to
membership.

ARr. 8. All Members and Associates shall be equally entitled to
the privileges of membership. Honorary Mewmbers and Juniors
shall not be entitled to vote nor to be members of the Council.

ELECTION OF MEMBERS.

ART. 9. Every candidate for admission to the Society, excepting
candidates for honorary membership, must be proposed by at least
three members, or members and associates, to whom he must be
personally known, and he must be seconded by two others. The
proposal must be accompanied by a statement in writing by the
candidate of the grounds of his application for election, including
an account of his professional experience, and an agreement that
he will conform to the requirements of membership if elected.

“ARrT. 10. All such applications and proposals must be received
and acted upon by the Council at least thirty days before a regn-
lar meeting, when the Secretary shall at once mail to each mem-
ber and associate, in the form of a letter, ballot. the names of can-
didates recommended by the Council for election.

Art. 11. Any member or associate entitled to vote may erase
the name of any candidate, and may, at his option, return to the
Secretary such ballot enclosed in two envelopes, the inner one to
be blank and the outer one endorsed by the voter.

ArT. 12. The rejection of any candidate for admission as mem-
ber, associate, or junior, by scven voters, shall defeat the elec-
tion of said candidate. The rejection of any candidate for admis-
sion as honorary member by three voters shall defeat the election
of said candidate.

Arr. 13. The said blank envelopes shall be opened by the
Council at any meeting thereof, and the names of the candidates
elected shall be announced in the first ensuing meeting of the So-
ciety, and also in the first ensuing list of members. The names
of candidates not elected shall neither be announced nor recorded
in the proceedings.

ARgt. 14.—Candidates for admission as honorary members shall
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not be required to present their claims; those making the nomi-
nations shall state the grounds therefor, and shall certify that the
nominee will accept if elected. The method of election in other
respects shall be the same as in case of other candidates.

ART. 15. All persons elected to the Society, excepting honorary
members, must subscribe to the rules and pay to the Treasurer
the initiation fee before they can receive certificates of member-
ship. If this is not done within six months of notification of elec-
tion, the election shall be void.

ART. 16. The proposers of any rejected candidate may, within
three months after such rejection, lay before the Council written
evidence that an error was then made, and if a reconsideration is
granted, another ballot shall be ordered, at which thirteen nega-
tive votes shall be required to defeat the candidate.

ART. 17. Persons desiring to change the class of their member-
ship shall be proposed in the same form as described for a new
applicant.

FEES AND DUES.

ART. 18. The initiation fees of members and associates shall be
$15, and their annual dues shall he $10, payable in advance. The
initiation fee of juniors shall be %10, and their annual dues $5,
pavable in advance. A junior, being promoted to full membership,
shall pay an additional initiation fee of §5. Any member or as-
socinte may become, by the payment of £150 at any one time, a
life member or associate, and shall not be liable thereafter to
annual dnes.

ARrT. 19. Any member, associate or junior, in arrears may, at
the discretion of the Couneil, be deprived of the receipt of publi-
cations, or stricken from the list of members, when in arrears for
one year. Such person may be restored to membership by the
Council on payment of all arrears, or by re-election after an inter-
val of three years.

OFFICERS.

ART. 20. The affairs of the Society shall be managed by a Coun-
cil, consisting of a President, six Vice-Presidents, nine Managers,
and a Treasurer, who shall be clected from among the members
and associates of the Society at the annual meetings, to hold office
as follows:

ART. 21. The President and the Treasurer for one year; and
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tribute them among more, as he chooses. Managers shall be
voted for in the same way.

Arr. 33. Any member or associate entitled to vote may vote by
retaining or changing the names on said list, leaving names not
exceeding in number the officers to be elected, and returning the
list to the Secretury—such ballot inclosed in two envelopes, the
inner one to be blank and the outer one to be indorsed by the
voter. No member or associate in arrears since the last annual
meeting shall be allowed to vote until said arrears shall have been
paid.

Arr. 34. The said blank envelopes shall be opened by tellers
at the annual meeting, and the person who shall have received the
greatest number of votes for the several offices shall be declared
elected.

MEETINGS.

Arrt. 35. The annual meeting of tiie Society shall be held on
the first Thursday in November of each year, in the City of New
York, unless otherwise ordered, at which a report of proceedings
and an abstract of the accounts shall be furnished by the Council.
The Council may change the place of the annual meeting, and
shall, in that case, give timely notice to members and associates.

Agrt. 36. Other regular meetings of the Society shall be held in
each year at such time and place as the Council may appoint. At
least thirty days’ notice of all meetings shall be mailed by the
Secretary to members, honorary members, associates and juniors.

ARrT. 37. Special meetings may be called whenever the council
may see fit; and the Secretary shall call a special meeting at the
written request of twenty or more members. The notices for
special meetings shall state the business to be transacted, and no
other shall be entertained.

ArT. 38. Any member, honorary member or associate may
introduce a stranger to any meeting; but the latter shall not take
part in the proceedings without the consent of the meeting.

ArT. 89. Every question which shall come before the Society
shall be decided, unless otherwise provided by these rules, by the
votes of a majority of the members and associates present, pro-
vided there is a quorum.

ART. 40. At any regular meeting of the Society thirteen or more
members and associates shall constitute a quorum.

ART. 41. Unless otherwise ordered, papers shall be read in the
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order in which their text is received by the Secrctary. Before
any paper appears in the Zransactions of the Society a copy of
the paper shall be sent to the author, and, so far as possible, a
copy of the reported discussion shall be sent to every member
who took part in the same, with requests that attention shall be
called to any errors therein.

ARrt. 42. The Society shall claim no exclusive copyright in
papers read at its meetings, nor in reports of discussions, except
in the matter of official publication with the Society’s imprint, as
its Transactions. The Secretary shall have sole possession of
papers between the time of their acceptance by the Publication
Committee and their reading, together with the drawings illustrat-
ing the same ; and at the time of such reading, or as soon there-
after as practicable, he shall cause to be printed, with the authors’
consent, copies of such papers, “ subject to revision,” with such
illustrations as are needed for the Zransactions, for distribution
to the members and for the use of technical newspapers, American
and foreign, which may desire to reprint them in whole or in part.
The policy of the Society in this matter shall be to give papers
read before it the widest circulation possible, with the view of
making the work of the Society known, encouraging mechanical
progress, and extending the professional reputation of its members.

ART. 43. The author of each paper read before the Socicty
shall be entitled to twelve copies, if printed, for Lis own use, and
all members shall have the right to order any number of reprints
of papers at a cost to cover paper and printing ; provided, that
said copies are not intended for sale.

ART. 44. The Society is not, as a body, responsible for the
statements of fact or opinion advanced in papers or discussions,
at its meetings ; and it is understood that papers and discussions
should not include matters relating to politics or purely to trade.

AMENDMENTS.

ART. 45. These rules may be amended, at any annual meeting,
by a two-thirds vote of the members present ; prowided, that writ-
ten notice of the proposed amendment shall have been given at a
previous meeting.
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NEW YORK, NOVEMBER 5, 1884.

Standing Committee on Regular Meetings.—Wm. Metealf, M. C. Bullock, Jos.
Morgan. Jr,, R. H. Soule, Harris Tabor, S. T. Wellman.

Local Commilttee for the New York Meeting. —ALLAN STIRLING, Chasrman ; F.
R. Hutt.n, R. H. Thurston, Edward Weston, Fred’k M. Wheeler, Wm. H.
Wiley.

TrE Fifth Annusl Meeting of the Society was called to order in
the hall of the New York Academy of Medicine, No. 12 West
Thirty-first Street, at 8 r.m., by President John E. Sweet. Mr.
Horatio Allen, honorary member of the society, was present, and
by invitation occupied a chair on the platform at the side of the
President.

On motion of Mr. Oberlin Smith, the President appointed the
tellers to count the ballots on the election of officers and the
ballots on the Revision of the Rules. Messrs. Kent, Hand and
Lipe were appointed such a committee to report at the session on
the following morning.

President Sweet then delivered his annual address, prefacing
it as follows :

“ LADIFS AND GENTLEMEN, AND FELLOW MEMBERS OF THE AMERI-
CAN SoCIETY OF MECHANICAL ENGINEERs:

“ As has before been announced, a resolution of the Council
passed last April requires the presiding officer to deliver an ad-
dress at the opening of the annual meeting.

“ This resolution, had it been presented a year ago, or might it
have come a year hence, would have received my hearty endorse-
ment. It will, I believe, in future serve to bring out the best
work of an over-modest president ; it may serve to limit the less

3
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modest chief to an annual address instead of permitting too
frequent lucubrations, while to-night it may at least serve to
shadow forth the egotism of the present incumnbent.

“For reasons which will be prominently apparent, I have not at-
tempted to imitate the presidential addresses, of which there have
been given so many masterly examples by the presidents of both
the English and the American Societies ; and all I have to offer as
a substitute is simply a collection of thoughts bound together not
by strap or bolt, link or chain, tie or shackle-bar, but noontime
thoughts bound together as we bound our toys in school-boy days,
with bits of tangled twine.

“As the potter molds unpromising clay into beautiful forms,
as the wood-carver whittles his rude blocks into graceful images,
and as the smith shapes the ugly iron into useful forms, so the
thoughts I have to present are but the iron, the wood, and the
clay which, in other hands, might be shaped into the useful, the
good and the beautiful.”

At the close of the President’s address, Prof. Egleston an-
nounced an important discovery of the existence in nearly all
metals and alloys of a “critical temperature” for each material at
which its strength and toughness were either impaired or de-
stroyed, while the material preserves its usual qualities above and
below that point. He promised to make more extended allusion
to this matter hereafter.

At the close of this brief announcement, the Secretary made
some references to the programme of the meeting, and a recess
was taken till ten o’clock the next morning.

A supper was served in the dining-room connected with the
hall, and the social reunion was much enjoyed.

SECOND DAY.
NoOvVEMBER 6.

The morning session was convened at 10 o’clock, in the Hall
of the Academy of Medicine. The secretary’s register included
the following names of members in attendance:

Allen, Horatio, Honorary Member. ............... Orange, N. J.
Almond, Thos. R.......coiiiieniiiinenniinan, Brooklyn, N. Y.
Aunthony, GardnerC.... ...c.oceiveeienniiannnns Providence, R. 1.
Babeock, Geo, H.....oooiiiiiiiiiiiiniia., New York City.

Bailey, Jackson...........cciiiiiieiiiniiiian., New Yerk City.
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Baldwin, Stephen W.........ciiiiiiiiiiianan. New York City.
Bancroft J. Sellers.......coiviiiiiiiiieninnnen Philadelphia, Pa.
Barr, Wm M.....oiiiiiiiiiiiiiiiiiieenenann. Brooklyn, N. Y.
Bayles, Jas. C..oovviviiiiiiiiiiiiiiiininnnneens New York City.
Bergner, Theodore.........coovviinnrnennnsanans Philadeiphia, Pa.
Betts, Wi, ..coiiviiiiiiiiiieiinennnes cenn .«...Wilmington, Del.
Bigelow, Geo. W ....iiiiiniiiiniiereieeiiinninnn New Haven, Conn,
Boud, Geo. M. .. .cocoiiiiiiiiiiiiiiiaeeneenennans Hartford, Conn,
Booraem, J. V. V.. ittt iiiiiiiieneins Brooklyn, N. Y.
Broadbent, 8idney.........cccoiiieiiiiiiiiiin., Scranton, Pa.
Burdsall, Elwood, Jr.....cocvivviiiiininnnennnn. Portchester, N. Y.
Burr, Jno. T.oviiiiiiiiiiiiiiiiiiiiiiieiannn Brooklyn, N. Y.
Capen, Thos. W.....coiiiiiiiiiiiiiiniiinnnne. Stamford, Conn.
L0 R N Hoboken, N.J.
Cartwright, Robert............c.ooeoeviiiiiiii, Stamford, Conn.
Chapman, Luke.........coiiiiiiiiineinnennnnns Collinsville, Conn.
Chii-tensen, Aug.C......ooovvviinniennnnnnnn. .Brookiyn, N. Y.
Churchill, Thomas L..........ccceeeeienniana... Boston, Muss.
Clarke, Samuel J.......coiveiiiiiiieieneennnn. New York City.
Colin, Alfred ... ..oiiiiiiiiiiiiiiiiiiiiii e New York City.
Coliing, CoCLiirirrii ittt iieeeinoeneeneannnnnn Newark, N. J.
Copeland, Chas. W. .. ... .oiiiieiireinnniennnnnn. New York City.
Coibert, Chas. H.......coiveieieiieninnneneennn. Brooklyn, N. Y.
Cotter, Johm.......oviviiiiiiiiiiiiennnn cenann Norwalk, Conn.
Couch, Alfred B....ooiiiiiiiiiiiiiiiiinnnn, Philadelphia, Pa.
Cowles, WI.......oiiiiiiiiieeniieiianoannncans New York Cirty.
Cullingworth, Geo. R.......cocvviiiiiiniinnnn. New York City.
Curtis, Gram . ..o iiiiiie i iiieiiiaeneneenn, New York City.
Duvwis, DL P e New York City.
Davis, E. F. C..oiiii ittt iiieenenanenans Pottsville, Pa.
Douulas, E. V. it iiiiiiiniiannnns Philadelphia, Pa.
DubFaur, A. Fooooiiiiii e New York City.
Durfee, W. Foo ittt Bridgeport, Conn.
Edeon, J.B. ..o it Brooklyn, N. Y.
Euleston, T.....ooviiininnne, feesesieanteninann New York City.
Emerv, A H ... ..iiiiiiiiiiiiiiieeiananss Stamford, Conn.
Emery, C.E..oooiiiiiiiiiiiiiiiiiiii e New York City.
Fitch, Chas. H. .. ooitiiiiiiiiiieieiieneaiennnnns Flushing, N. Y.
Fritz, Jehn. ..., ... .. ittt iiieanenn, RBethlehem, Pa.
Galloupe, F. E... .o iiiiiiiiiiiiiiiiiiiiiieee Bceston, Mass.
Gold, 8. F.o it it itii i iiiennns Englewood, N. J.
Good, W.E ... iiiiiiiiiiiiiiiiineniinennns Reading, Pa.
Grimshaw, Robert .........cooiiiiiiiinnan. New York City.
Hall, Albert F..oooiiiiiiiiiiiiiinieiiineennes Boston, Mass.
Hal-ey, F. AL .. i iiiianiennnnns New York City.
Hund, 8. Ashton.........oooiiiiiiiiiiiinnnenenn Toughkenamon, Pa.
Harmon, 0. B......ciiiiiiiiiiiineiiiinennnnn Jersey City, N. J.
Hawking, Jno. T. .. cviieniiiiiiniieneannnnnns Taunton, Mass.
Hemerway, F. Fooooiiiiiiiiiiiiieiiiiiiinns New York City.
Henthorn, Jno. T......coiiniiiiiiniinncnennnnns Providence, R. L.
Hewitt, WIn.....ooviitiiiinnien ciniinnnenennes Trenton, N. J.



Hill, Wm ... Collinsv:lle, Conb.
Hobbe, A. €. Bridgeport, ('onn.
Hollis, Ira N. .. ..o e ceeaae Scher ec'aiiy. N. Y.
Holloway, J.F. oo e Cleveland, Ohio.
Hormig, Jolios L. .. ..ol Jersey (ity, N. J.
Hunt, Robt. W. ... ... ... Troy, N. Y.
Hutum, F. R. Sceretary......cocoeevaeaa ... New York City.
Hlingworth, Joreph J.... ... ...l Ctica, N. Y.
Jones, Washiogton. . ........oo..oLl il Philadelphia, Pa.
Kent, Wm ............ ........oiiiieei.. ....New York Ciry.
Kirchhoff, C.,Jdr....ccvveeeiiiiiiiinnnne......New Yoik City.
LeVan, W. B...coiiiiiiiiii e ciiaeaa Philad«iphia, Pa
Lipe, (has. E. ... ool Syracuse, N. Y.
Mahony, Jag............. Lol New York City.
Maynard, Geo. W.... ... ......lllll) vew York City.
Miller, Alexander..............ccovmuimiunnna.. New Yurk City.
Miller, Lebbeas B................o.ciiiiil. ... Elizabeth, N. J.
Moore, Lycargus B............. ...l New York Ciry.
Morgan, (has. H........... ...l Warcester, Mass.
Morse, Chas. M. ... ...oomiiiiiii i New York Cit;.
Murray, 8. W... L. iiiiiiiiiiaiiee een Milton, Pa.
Neftel, Knight..... ..., New York City.
Odell, Wm_H...... ... i, Yonkers, N. Y.
Pankbhurst, Jno. F........covniiiiviinnnninnn... Clev~land, Ohio.
Parker, Walter E........... e eeeteeeeeceeaeaans Lawrence, Mass,
Partridge, Wm. E..............c................New York City.
Pickering, Thos. R ......... ..ot Poitiand, Conn.
Piikin, A . J. .ottt Schenectady, N. Y.
Porter, Chas. T.......... ...l New York City.
Porter, Gen, A. ... ... ..ottt Syracuse, N. Y.
Porter, H.F. J. . ..o iiiiiiiiiiiiiiiiaennn New York Ciry.
Pusey, Chas. Wi Wilmington, Del.
Randolph, I..8.. ...... (oot Susquehanns, Pa.
Robinson, A. Wells..................... Ceeeeen- Montreal, Canada
Rowiand, Thos. F..........iiiiiiiiia ciiinnae. Brooklyn, N. Y.
Rowland, Thos. F.,Jr. .. ...ooiiiiiiinnnnnnnnnn. Brooklyn, N, Y.
Root, Jnn. B. .. ... ireiiiiiiieiieeieennncnanns Brooklyn, N. Y.
Schuhmann, Geo.......cocevuiiiiiiiiiiiiennes Reading, Pa.
Sinclair, Angus. .......oiiiiiiii i New York City.
Smith, Albert W......... e eeeeeeeeaiaacaeaaeans Oswego, N. Y.
Smith, Chas. D...oevveniiiiiiiiiiiiiiieeiieann Plantsville, Conn.
Smith Geo. H. ..ottt Providence, R. 1.
Smith, Oberlin................. eeretaiiaeaaas Bridgeton, N. J.
Snell, Henry J.....cvviiiiiiiiiiiiinninnnnnnnen, Philadelphia, Pa.
Spien, Albert................ eeeeereeientaeneanas New York City.
Stearns, Albert........... teeecesntienatoaetaenen Brooklyn, N. Y.
Stetron, Geo. R.....ooviiiiiiniiiiiiiiiiieennn, New Bedford, Mass,
Stitling, Allan. ... ....uiiiiiiiiiiiiiiiinenn, New York City.
Stratton, E. Platt .................... feernenans College Point, N. Y.
Sweet,Jno. E, President............cccocoveinnn Syiacuse, N. Y.
Sunstrom, Karl J.......cooiiiiiiiiiiiinenncenns Provideuce, R. L
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Thurston, R. H..........iiiiiiiiiiiiinininnne. Hoboken, N. J.
Towne, Henry R ...... ... iiiiiiiiiiina.., Stamferd, Conn.
Trautwein, Alfred P............c.ooiiiiieniat, Brooklyn, N. Y.
Van Winkle, Franklin...... Ceeeiiii it New York City.
Ward, W. E....... e etecretietaretettseiennians Portchester, N. Y.
Waterman, Jno. 8........ccciiiit vh tiiiiaeinaen Ithaca, N. Y
Wats, Geo. W, .o ittt cienaneen Scranton, Pa.
Webb, J. Buarkitt. ...t Ithaca, N. Y.
Webber, Wm.Oliver............c.ooiviieennnn.. Lawrence, Mass.
Weeks, Geo. W.........oiiiiiiiiiiiiriniennnnns Clinton, Mass.
Weightman, Wm. H.............ooioiiiin, New York City.
Wellman, 8. T......coviiiiiiiiiinieaieeennnnns Cleveland, Ohio.
West, Thos. D.......ccoiin tiiiiiiiiiinennnnnnan Cleveland, Ohio.
Wheeler, F. M. ..., New York City.
Wheelock, Jercme. .. ......c.ccvveieivenenennnnnss ‘Worcester, Mass.
White, Jo8. J...c.iiiiiiiiiiiiiteecinenenne von Philadelphia, Pa.
White, Maunsel..........coeieeereeeiiannnnnnnnn Bethleliem, Pa.
Wightman, D. A.......oooiiiiiiieiiiiiinnn, Pittsburgh, Pa.
Wiley, Wm. H. ... New York City.
Wolff, Alfred R....... ..........ciiiiiiinninnn New York City.
Woodbury, C. J. H. ...t cieiiiiiiiieeeens Boston, Mass.
Wright, Juo. Q.......coivt tiiiiieiiiennreannnns New York City.

Messrs. Andrews, Brown, Griffiths, Halsey, Jacobi, Lewis, Par-
sons, Philips, Schell and Sibley were present, with others as guests,
at the sessions.

The Secretary read the report from the Council to the Society,
as follows :

REPORT FROM THE COUNCIL TO THE SOCIETY.

THE Council would report to the Society the stecady and normal
growth of the membership of the Society. After the last annual
meeting of 1883, the number on the register was 440. The ballot
lists since that date have added 136 new members (including those
becoming members at this meeting), and giving a total member-
ship, deducting losses by death or resignation, of 576. This may
be slightly reduced before January 1st, 1885, by failure of a few
elected members to qualify within the allotted six months from
date of election.

The Council has held three meetings for the transaction of
Society business since the last report in May. Besides the routine
detail of reports of standing committees and the scrutiny of ap-
plications for membership, the following subjects have been pre-
sented before it :

The special committee appointed to confer with committees of
sister engineering societies as to jolnt invitation and courtesies to
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foreign engineers visiting this country, reported that no conclu-
sion has been reached in conference, and no report was to be made
at that time.

The Committee on Revision of Rules reported a recommenda-
tion that the rules as proposed by them should be submitted to
the voting membership by letter ballot, which was so ordered.

A communication from Mr. J. G. Briggs, member of the Society,
was received, in reference to compiling results of tests of fuels
for steam purposes. It was directed that his letter be read at the
annual meeting.

The matter has been before the Council, of securing legislation
for a series of tests of fuel to supplement the standards of Prof.
Johnson, in view of the development since his work was prepared
of extensive fuel beds for steam purposes. No action has been
taken, however.

Communicstions from the International Inventions Exhibition
in London, 1885, and from the American Exhibition Committee
in London, 1886, have been received, and it was directed that
brief reference be made to both at the annual meeting.

The question of founding the library for the Society, has been
presented to the Council and has received favorable discussion.
A Library Committee has been appointed, consisting of Messrs.
Towne, Copeland, Hoadley, Hutton and Porter, to tauke the neces-
sary steps for the establishment of such a library, and it has been
recommended that this committee report at this meeting.

The Council would further report that under Rule XIIT,, it has
counted the ballots cast for members coming up for election at
this time. There were 304 votes cast, and the following gentle-
naen are declared elected to their respective grades:

HONORARY MEMBERS.

Bramwell, Sir Frederick, F. R. S., Vice-Pres. Inst. C. E., Past Pres.
Inst. Mech. Engrs., 5 Great George 8t. Westmioster England.

Bauschinger, Johann, Prof. App. Mech & Dir. of Techn. Laboratory of
the Techn. High School, Munich, Germany.

Grashof, F., Piof. App. Mech. & Mach. Constr. at the Polytechnic
in Carlsrahe, Germany.

Herrmann, Gustav, Prof. Mechan Technology, at the Technical High
School, Aix-la-Chapelle, Prussia.

MEMBERS.
Bailey, Rende W.......c.iviiniieennanninnaness Pittsburgh, Pa.
Barnlhurst, HL R.........coiiiiiiiiiiiiiinnnnnn. Erie, Pa.
Dixon, Robert M. .........coiiiiiniiiniieneinns East Orange, N. J.
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Ewart, William D...........ccoiiiiiinnnen. Chicago, 111
Francis, Harry C........coiiiiiiiiiiinnernnnae, Philadelphia, Pa.
Grinnell. Frederick ...............ociiiiiiianen, Providence, R. L
Haminond, Geo. W...... B PPN Boston, Mass,
Humphreys, Alex. C...oovvviienneeieiiiinnnnn. New York City.
Ide, Albert L. ....couiiiiiiii it it eiiniiaannen Springfield, I11.
Lee, Alex. Y. ...ttt iiiaeeaeen, Pittsburgh, Pa.
Pantalaoni, Guido........ et teeeaeeacaneeann Pittsburgh, Pa.
Raynal, A. Ho.... oot Worcester, Mass.,
Bharpe, Joel. .. ... ...ttt Salem, O.
Stiles, Norman C.............ciiiiiiiiinnnnnne. Middletown, Conn,
Zell, Robert. ... ..voviieeiiieeinnennnennneens Baltimore, Md
ABSOCTATES,
Beaman, Elmer A ... ........oiiiiiiiiinia.. Providence, R. L.
Porter, Geo. A ... ..oiviiiiiiieiiiiiinniiaennens Syracuse, N. Y.
Roche, Johm A ....ovvviiiiiiiiiiiiiiiiiiinnnenn Chicago, Il
JUNIORS. .
Cromwell,J. Howard. ........oovieeeiennnnnnenns Cranford, N. J.
Darlington, Frank G.... ... ..........coiiiinnns Pittsburgh, Pa.

PROMOTION TO MEMBERSHIP.

DuVillard, Henry A., Junior A. 8. M. E........... Providence, R. L.
Respectfully submitted,
By THE CUUNCIL.

The following report was received from the Treasurer, wi.s read
by the Sccretary, and on motion was ordered on file :

NEw Yorg, November 5th, 1384.
To t'e Anerican Society of Mechanical Engineers:

GENTLEMEN :—1 have t e honor of submitting the Fourth An-
nual Report of the finances of the Society, beginning at November
1st, 1853, and ending at this date. »

The receipts and payments in cash during the period named
have been as follows:

RECEIPTS.
Balance on hand Nov. 1st,1883.............c.ccviiian... $203.18
Life Membership........ooviiiiiiiiiiiiiiiiiiiiinn. 150.00
Initiation Fees.......... ... ... i, 2,295.00
Annual Dues. ... ... i i i i, 5,057.00
Engraving ... i e 27.90
Paprr Sales .. .. it it e 230. 45
Bucety Badges............ooi il 220.12
Binding Volumes of Transactions................ooooiun. 181.60
Volumes of Transactions..........ovveeeinnieeeninennnns 205.00
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PAYMENTS.
Engraving.....coooviiiiniiiiiiiiie teiiiiiiiiiiiiaaea $659.79
Traveling. ...ocovieerieeeneiiiioeriiiiianiiieieaannns 101.10
EXPODBEE ..« cvoeeeeniterteantennieiiatiiitiiaetiaeienn 1,147.72
BUlAIY . it ivivieeeneen santcecnteconasiaonsaasnansacanns 2,515.00
Printing and Stationery ...l 8,007.86
BT 286.40
Binding.....ooiiiiiiniiiiiii it e 800.85

7 $8,018.22

Thus leaving a balance in bank and cash on hand, of $751.03.

There is in my hands at this time a bill of J. J. Little & Co.
for printing the transactions of the Pittsburgh meeting of the
Society in 1884, for $860.38, which has been audited by the Fi-
nance Committee, but remains unpaid on account of the want of
sufficient funds in the treasury for its payment.

There is due from the membership of the Society, for the fol-
lowing items, the sum of $1,257.80 a very small percentage of which
was due previous to the last annual meeting :

Paper Sales and Volumes of Transactions................ $222.37
Anpual Dues.......ccviiiiiiiiieeiiiiiiiiiiiiies ceeea 517.75
Binding Transactions ........co.coiviiieniiiniiiennenenns 381.20
Initiation Fees .........c.coiviiiiiiiiiiiiiiiiiiiiiinen, 165.00
Society Badges..........coiiiiiiiiiiiiiiiiii i 21.48

Total ...cove ittt i $1,257.80

The financial condition of the Society is very much improved
over that of one year since. From an examination of the books
of the Society, I am of the opinion that the state of its finances is
better by about $800 than it was at the date of my last annual
report.

Besides paying the expenses incurred during the last society
year, from November 1st, 1883, to the present annual meeting
(with the exception of the unpaid bill of printing previously men-
tioned), there was paid on Jan. 10th, 1884, a bill for printing the
transactions of the New York meeting of 1882, and the C.eveland
meeting of 1883, amounting to $1,259.80.

Permit me to say that it appears to me, with a prudent and
economical administration of the funds of the Society, consistent
with its aims and objects, I see no reason why the Society should
not be placed financially in a more firm and substantial position
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year by year ; this opinion, however, is based upon the supposi-
tion that the income shall be that due from the membership, or

nearly so.
Respectfully submitte ,

CHas. W. CorEws ND, Treasurer.

The Secretary.—I might perhaps call the attention of the mem-
bers in more detail to a point which the Treasurer has referred to
in his report, and that is, that in this year we have paid for two
volumes of the Transactions, and have met all the expenses of
their distribution, which has never happened before. That is one
reason why the balance does not appear even more in our favor
than it stands. The bill for Vol. I. was paid in J nuary, and
this bill of $860 is for the last part of Volume V., which bills have
both come in the same financial year. Of course, we hope that
will never happen again.

The report of the Committee on Library was read by Mr.
Towne, the chairman, who presented also letters from officers of
foreign societies and extracts from their rules in connection with
the report. The report is as follows :

REPORT OF THE COMMITTEE ON LIBRARY.

To the Council of the American Society of Mechanical Engineers :

Your Committee, appointed June 25th, 1884, to take steps for
the foundation of a Library for the Society, has held sessions for
conference upon the duties allotted to it, and for the consider-
ation of suggestions which have been offered. Your Committee
recognizes the difficulties incident to the establishing of a Library
for a society which is national in its character, in a country of
such vast exten! as ours, and in which there are so many metro-
politan cities possessing technical libraries available to members
in their vicinity, and also the special difficulty in establishing a
library which shall be of value to the Society at large, and not
merely to those members residing in the vicinity of its location.
The experience of a sister institution, however (the American
Society of Civil Engineers), indicates that the membership at
large of such a society can and will make use of a library, when
once established, to an extent which fully justifies its organization.
Your Committee believing, therefore, in the wisdom of establish-
ing a library, and in the expediency of inaugurating at once
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measures looking to the accomplishment of this, begs leave re-
spectfully to report as follows:

1. That in establishing & permanent fund for Library purposes,
and also in providing for the enrrent expenses of the Library, no
dependence upon the ordinary income and funds of the Society
should be expected or desired, but that, on the contrary, provision
for the «stablishment and maintenance of the Library should be
based wholly upon independent and spec’al contributions.

2. That contribations to the Library Fuund should be solicited
from the entire memberslLip of the Society, in any of the three
following forms:

(a). Special subscriptions to the Permanent Fund, in amounts
of $10 and upwards, payable in ivstallments if preferred.

(b). Annual subscriptions of $2, payable at the same time as
the annual dues. The amounts thus received to be applied,
one-half to current expenses of the Library, and the other half
added to the Permanent Fund until the latter has attained a
total of $10,000, after which one-fifth of all annual subscrip-
tions to be added to the fund and four-fifths to be applied to
current use.

(¢). Direct contributions of books and papers relating to
Mechanical Engineering.

Acknowledgments of all contributions to be made by the
publi ‘ation of an annual report to the members containing a
list of donors to the Library, showing opposite each name the
contributions made during the year.

3. The contents of the Library to be available for use by the
entire membership of the Society. Valuable and rare books, and
those of which there is but one copy in the Library, to be avail-
able for consultation in the place where kept, but not to be taken
therefrom. One or more duplicate copies of standard books to
be provided, so far as the funds available may permit, and these
duplicate copies to be utilized for circulation among the member-
ship by mail or express.

Rules for the governance of the Library to be made by the
Council, and to provide for the circulation of duplicate copies, as
above suggested, under such provisions as may be found ex-
pedient. 'I'he care of the Library forthe present to be committed
to the clers or assistant now employed by the Secretary, under
direction of the latter.

4. Accommodation for the Library to be provided in whatever
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rooms the Society may occupy. In this connection, however,
your Committee beg respectfuily to call attention to the great de-
sirability. for the advancement of the general interests of the
Society, and especially for the adequate accommodation of the
Library which it is hoped to create, of inaugurating early meas-
ures for the creation of a fund with which to provide a permanent
building for the general uses of the Society.

5. That an appeal should be made by proper circular for con-
tributions to the Library Fund from the entire membership, and
that to aid in this a brief reference thereto should be incorpurated
in the annual bills for dues, and a space be provided thereon for
the insertion of such amounts as the members may be willing to
contribute for this purpose, so that the collection of subscriptions
may be facilitated by incorporating them with the other payments
to the Society.

6. That a special appeal be made for donations of books,
charts, diagrams, and copies of professional reports from mem-
bers and from publishers, and that the expenses of transportation
on all such donations as may be accepted shall be defrayed out of
the Library Fund. In this connection it may be stated that the
list of exchanges on file in the office of the Society has already
been enlarged, and can doubtless be still further advantageously
extended whenever proper provision for the accommodation of the
Library shall bave been made. The present accommodations are
already crowded to a point of discomfort, and with the material
even uow accumulating cannot much longer be made available.

7. Finally, your Committee begs respectfully to advise that the
above recommendations, if approved by the Society, should be re-
ferred to the Council with direction and authority to give effect
thereto in such manner as may to it seem best, and at as eaily a
day as may be practicable.

He~xry R. TowsE, ]

J. C. HoapLry,

Cras. W. CoPELAND, \ Commiittee.
F. R. IlurroN, [

CHas. T. PoRTER,

On motion, the report was accepted and referred to the
Council. '

Thereport of the Committee on Test Commission was read by
Professor Egleston as follows :

Your committee beg respectfully to report that during the last
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year they have been actively engaged in endeavoring to get the
bill for the United States Testing Commission passed by Congress.
It was introdnced in the first week of the session, and was referred
to the Committee on Manufactures, which reported favorably upon
it. Your committee sent out circulars to a large number of persons
who w :re interested in the matter throughout the United States,
urging them to write to their members of Congress asking them
to favor the passage of the bill. Almost every letter received was
in favor of its passage, and many of the Congressmen wrote to
the committee expressing a willingness to work for it when it was
once introdunced. By some of the political methods of Congress,
the bill failed to get a hearing and consequently was not voted
upon. Your committee have every reason to believe that could
the bill get a hearing it would pass without opposition. Notwith-
standing the failures, we do not feel disconraged, and think it very
desirable that either the committee should be continued or a new
one appointed who, perhaps, know more about the ways of Con-
gress than your present committee does.

T. EaLESTON

C. J. H. WooDBURY,

OBERLIN SMITH.

On motion of Mr. Towne, the report was accepted and the
committee continued.

Mr. Kent presented the report of the tellers, as follows:

The tellers appointed to count the ballots for officers, and on the
Revision of Rules, would report that they have performed that
duty, and having agreed in their count, have to report as follows :

Whole number of votes cast for officers.........c.ocvvennn.... 311
PRESIDENT. '

IR L £ 05) 1 7 R 308
Beattering. ...oooviiniiiiiiii ittt it et 2
VICE-PRESIDENTS.

C. W, Copeland........ ettt taeeiteiiectittaiae et eaeneaaas 304
Coleman Sellers. .. ....couiiiiiiiieiiiiniiieeseencennnnns 318
IL R ToWne. .. .oiinitiiiniiiiaenaceroieeiennenennnnnennns 307
MANAGERS.

Wm, L. Charch. i eeieeiiniieneiinieeieaieneencennnannss 301
W, Hewith ..ottt i i iiie e ecieeenennen, 312
Chas. H. MOrgan. ... oiiiiiiiiiiies ciieieiieiemieeeeaneen 810

TREASURER.
Wm H Wiley. oo iiiii it ie i i e e eneanaene e 809
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In the ballots on Revision of the Rules of the Society, the
whole number of votes cast was 259.

7 T s 267
. Y 1
B2 LY - P 1

The ballots include the votes of more than two-thirds of the
members present, as provided in Art. 43 of the old rules, and
therefore the Revised Rules are adopted.

S. AsaTON HAND, }
C. E. Lirg, Tellers.
Wx. KenT, ;

At the close of the report of the tellcrs—

The President.—One thing is apparen®, that while they can not
tell outside who is elected President of the Uni ed States,* we
know for a certainty who is president of this Society. Allow me
to add, that while I shall feel much pleasure in resigning the
chairmanship to my successor, it will not be with anything like
the pleasure with which I congratulate him on the honor of the
office, which I believe to be the greatest honor that American
mechanics can confer upon one of their number. I hope we shall
be able to hear a few words from Mr. Holloway.

Mr. Holloway.—There have been so many people running for
President this year, male and female, and none of them as yet
know whether they are elected or beaten, that I am hardly will-
ing to feel that I am elected. I do not know but that there may
be some back district coming in yet which may upset the returns.
I have felt that perh:ps, under the circumstances, I might be
called on to say something, and if you will allow me, I have a
little extempore speech here which I will read. I would remind
you that, if by any circumstance I should have enough votes not
to be counted out, that the trouble will begin, so far as you are
concerned, at the next meeting. I do not preside at this one. In
speaking of presidents and elections, I trust you will also remem-
ber that anything I say at this time is entirely unofficial.

Mr. Ilolloway then delivered a humorous speech, which was
received with laughter and applause.

The Secretary read communications from officers of the London
Inventions Exhibition of 1885, and from those of a somewhat
similar exhibition to be held in London, 1886, whose prospectuses
were to be found at the rooms during the sessions. The com-

* The Presidential ¢lection of 1+84 had ; ust taken place
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mubication from Mr. J. G. Briggs on fuels for steam purposes was
also read.

New business being in order, Prof. Egleston presented the mat-
ter of appointing a committee of the Society on Uniform Stan-
dards in Methods of Testing Materia’s and of Test Specimens.

Prof. Ejl-ston.—At the Cincinnati meeting of the Mining Engi-
neers, a remarkable paper was read upon testing. As one of the
results of that paper, the Institate appointed a committee on uni-
form methods of testing and test-pieces. At the first meeting of
this committee, it was resolved that this work should be made an
international one, and I was instructed to see what could be done in
Europe. I immediately commenced to correspond with the
different engineering societies of the Continent and England, and
baving occasion to go to Europe, I came personally in contact
with the officers of these societies. The Germans, with their
usual readiness, took up the matter at once, appointed their com-
mittee, and on the 23d, 24 h and 2 th of September, at Munich,
they hell a session at which very important resulits were achieved.
The English and the French people have assented, unofficially,
and I am expecting every day to Lear of the appointment of their
committees. I have news from pearly all the diff-rent couutries
of Europe, with the exception of Russia to which I have not
written, that their committees will be appointed. As the matter
is an American one, I shall be very sorry to have this socety left
out in so important a matter. I beg, therefore, to offer a resolua-
tion that this Society appoint a committee to consider this
question of test and test-pieces, to form a part of the international
committee, all of whose members will probably be appointed in a
very short time. Aud as it will not be convenient that this com-
mittee be appointed at once, I wish to add to the resolution that
it be appointed by the Council, as may be convenient, within a
month or six weeks.

The motion was seconded.

Mi. Kent.—Before any motion is put, I would like to ask Pro-
fessor Egleston if he would tell us what sociaties in this country
have already appointed committees, and if he can tell us
as near a8 possible the names of the members; also if those
committees are representatives of different professions or arts in
this country. I think if committees are appointed, they should
include representatives from iron and steel manufactories and
bridge builders.
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Prof. Egleston.—The only committees appointed so far have
been appointed by the Institute of Mining Engineers. I com-
municated at once with all the engineering societies whose official
titles I could get in this country, but none of them so far have
acted, except that I have an unofficial communication from the
Council of this society ; and unless some extra effort is made, the
only societies that will be represented will be the Mining En-
gineers and this society, if this society takes action.

Mr. Wolff—1 should like to state that I read areport of the Mu-
nich Conferencein the Centralblatt der Bauverwaltung,October 8th,
1884. There were at the general meeting seventy-three representa-
tives from Germany, and I think some from other countries. As
I understood it, this conference determined upon the main essen-
tials, and left it to a committee of their own to decide definitely
~ as to the methods of testing. There was no mention at all of any
international action, but the committee, acting on the recommenda-
tions of the conference, was itself to decide finally and conclusively
on the methods of testing.

Prof. Egleston—The meeting, as I understood it, was called
by the action of the Secretary of the Society of Civil Engineers of
Great Britain. I have his letters to me, which were official, and
Iwasalsoinvited as a member to attend the conference at Munich,
but I have not had time to read over their discussions. There
were 8ix or eight letters passed between us while I was in Europe.

Mr.Kent.—I think there may be some grave objections to hav-
ing this question settled by an international committee. If a
committee should be composed of Americans and Englishmen, I
should say it would be all right, because we all use the same ma-
terials and have the same measures. But the Germans, and oth-
ers on the coutinent of Europe, would wish us to express all our
results of tests of material in metric dimensions, which would be
a great objection to American and English engineers. I should
think, therefore, that any committee which should be appointed
would have to be representative of American industries, so as not
to be led away by French or German metric system men.

Prof. Egleston.—Mr. Kent’s objection is very much like ob-
jecting to a good principle because it is expressed in the German
or French language. .

Mr. Towne—This matter seems to me of so much importance
that I hope the resolution will be adopted ; and I beg to differ
from Mr. Kent in regard to the danger that we encounter in meet-

ing our German or French friends. It is quite possible that no
2
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basis of agreement could be arrived at by which the work done in
our country and England could be made comparable with that
done in those countries; but certainly it is worth the effort to
harmonize the work that is being done in this most important di-
rection, so that it shall be all available to all workers in metals.
All of us who have to deal with these questions recognize our
great need-of better and more accurate knowledge of the behavior
of materials, and we can all see that a great many people in a
great many different places, under many conditions, are seeking
the truth in this direction. If their work could only be reduced
to some recognized standard, by which all that is being done in
this country should be made available to all of us, certainly our
information would grow more rapidly than otherwise; and while,
as I said, it may be impossible to harmonize the work done under
different standards of measurement, certainly it is worth the effort -
to accomplish that, and it is my judgment that the thing should
be done. I hope the resolution will be adopted.

President Sweet.—My own impression is that to have the tests,
from different nations, of special value, it is important that the
test pieces should be of the same length. It seems to me unim-
portant whether we call the test piece 200 millimeters or 8 inches.

The question being put, was carried, the President subse-
quently to appoint such a committee.

After the conclusion of this business, arose

Mr. Oberlin Smith.—If it is in order, I want to say something
about a subject which this Society and all engineers are vitally in-
terested in, and that is, the condition of affairs in the United
States Patent Office. I do not know that we as a society have
anything to do with it, unless we can influence Congress in some
way to pass some one of the bills that have been brought before
it for the relief of the Patent Office. It is perfectly obvious to us
all that it is necessary to do something if the engineering work
of the country is to go on as it ought to. Itis a work which is
dependent in many cases upon the Patent Office. We have only
to look over the history of mechanics and inventions in this
century to know how they have been fostered by patents. None
of us doubt their value. I do not know whether all the members
of this Society know fully how badly things are in Washington in
that respect. The fact is now that the business of the office is
from three to twelve months behind. In the department of metal-
work tools, in which machine tools and such things come, it is
about eight months behind. 8o if any of us now hit upon a new
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invention, we know we shall have to wait eight months before it
can be reached, and then perhaps the claims may be returned
and the thing have to be gone all over again. The Patent Office
building is very much crowded with other departments of the
government, as you know. Out of a thousand government em-
ployees in that building, only about 470 belong to the Patent
Office. The other five hundred odd are employed by the Depart-
ment of the Interior in its other business. It is called the Patent
Office, but it is mainly used for other work of the government.
The fact is that the employees are not nearly numerous enough.
There are probably not more than half as many examiners as there
ought to be to do the work rightly. We can remember when a
patent could be put through within a month. There is no reason
in the nature of the case why it could not be put through in a
week or two. The work is very much behind, but it is put on file,
and comes on in its order. The special rule they had of taking
up some cases out of their proper order gave so much dissatis-
faction that the Commissioner ordered cases to be taken strictly
in their turn. I bave in my hand a speech of Senator Platt, of
Connecticut, made last March, before the Senate, which covers
the ground very thoroughly. A committee of Congress went.to
the Patent Office, and were satisfied that it ought to be over-
hauled ; that the other people ought to be cleared out and the
building given to the Patent Office alone ; that the force ought to
be increased and the salaries ought to be increased. There is no
question about there being money to do it with, for the Patent
Office has over $3,000,000 to its credit in the treasury, which it is
not allowed to use in any way. The only reason that the thing
bas not been put through is because Congress did not choose to
attend to it. I have a scheme of my own, but I do not know
whether I shall live to carry it out. It is that we have two
Congresses in this country-—one to attend to politics and one to
attend to business. The only other way I know of is to kill all
the present Congressmen and put members of the engineering
societies in their places. There can undoubtedly be pressure
brought to bear on Congressmen this winter at the coming
session, if petitions are sent in. Whether this Society can
appoint a committee which will make it its business to communi-
cate to Congress the wishes of the Society, or whether that com-
mittee had better see that petitions from engineering people and
manufacturers all over the country are sent in to Congress, I do
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not know. I do not know what is the best form to putitin. I
think that a society like this, which is represented all over the
country by people engaged in all sorts of work so closely allied to
the patent system. can do something, and perhaps without much
expense. There is no doubt that there will be some bills intro-
duced, for many Congressmen are interested in the matter, and
the Patent Office people themselves are interested. The thing
will come up undoubtedly at this session of Congress, but there
needs to be some influence brought to bear from outside. I will
read a short extract showing how much behind the different
classes were last March. In the department of chemistry; eleven
weeks ; in textiles, seven months; in dairy, feuces, tobacco, etc.,
five months; in hydraulics and pneumatics four and a half
months ; in harvesters, eight and a half months ; in fine arts, etc.,
four months; in paper manufacture, seven and a half months;
in civil engineering, three and a half months; in household furni-
ture, five months; electricity, three months; metal works, three
and a half months. But it is worse now than it was then. Now
the metal-work department is eight months behind, while last
March it was three and a half months only. Besides, there not
being half enough examiners, and not half enough room in the
building, the examiners do not receive the pay they ought to. I
believe they receive $2,500 a year, which is a ridiculous salary
for men of the accomplishments necessary for the place. An ex-
aminer ought to be a man of the best ability, and I should think
he ought to have at least double that salary. I would move,
therefore, Mr. President, that this Society appoint a committee to
consider whether anything can be done in nrging forward the re-
form of the Patent Office. .

Prof. Hutton.—In rising to second that motion, I would suggest
that the Society’s office is a sort of head-quarters for the interchange
of the sentiments of members, and it has had running through
it a perpetual stream of complaint about the condition of the Pa-
tent Office. Particularly is this the case in the matter of elec-
trical inventions. It has been urged upon me by several gentle-
men, who said they would not be able to be present at the meeting,
that, should this question come up, I should try to say what I
could toward bringing about some action for remedying this
state of affairs at Washington.

My. Edson—It appears from the temper of the last Congress
that we had better first look sharply to the continued maintenance



NEW YORK MEETING. 21

of the Patent Office. It required considerable effort here very re-
cently for us to meet the encroachments that were being made on our
patent laws just as they now are; and it does not seem to be
exactly the time for us to complain of the Patent Office. The
result might be to make it considerably worse. There is a strong
tendency outside, in the lobby, which controls Congress to a very
large extent sometines, to change the patent laws. We must not
lose an opportunity of doing what we can to sustain the patent
laws in their present form, and then to bring them into as much
better form and practice as we can. The question is how to give
the inventor the quickest protection to which he is entitled ; and
it would seem that the committee would be unwise to have that
the sole idea in their minds of remedyin® evils. We may have to
admit that there areevils; but nevertheless it is the fact that we have
plenty of money at our disposal to remedy those evils of delay in
the way of increased force, increased salaries, increased room, and
increased library facilities, too. But we want first to take care
that we hold on to all that we have. Thereis one other point
which, perhaps, will have to be looked into in the consideration of
the subject which the gentleman has just referred to: that is
possibly the personnel of the examiners. Indoubling, as has been
suggested, the compensation of these examiners, we should like to
double their capacity. If we can say anything about their integ-
rity, we should like to quadruple that, perhaps; and then we would
like to have the impression created that they are there and will
remain there. We do not want them to be there a short time
aud then go out and issue cards as patent solicitors, in which
business they can make a much larger income than they can as
examiners in the Patent Office. First look to the maintenance of
what we have ; then better the state of affairs if possible. Other-
wise, “ bear the ills we have, rather than to fly to those we know
not of.” .

AMr. Towne.—I appreciate the importance of the subject that
has been introduced; but I think it is rather too vast a one to
attempt to get through with this morning. I would like to ask,
what is the form of the resolution that has been offered ?

Mr. Oberlin Smith.—Merely the appointiment of a committee by
this"Society, to consider whether we can do anything to forward
the proposed reform in the Patent Office. Perhaps it will consist
only in sending a memorial to Congress, but it might consist in
getting petitions from mechanical people all over the country.
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M. Towne.—I quite agree with Mr. Smith in the propriety of
the Society taking® some action on this important subject. The
need of reform in the Patent Office is crying. The fact that the
Patent Office is threatened is no reason why we should not act on
the other side. The flagrancy of the present condition of things
there can be summed up in just this one brief statement: The
Patent Office was organized on the basis of a recognition of the
rights of ownership in the work of a man’s brain, and on the sup-
position that, by giving him the exclusive right to use that work
dor a limited length of time, the proper compensation would be
assured to him and justice be done to the public. The fees which
were exacted from inventors were not regarded as a tribute of any
kind, nor as a payment Yor the privilege conferred, but simply as
a means of meeting the necessary expenses of the office. Those
fees hiave been paid on that supposition by inventors, and $3,000,-
000 have already been taken from them in that way in excess of
what has been given in return in the shape of work. That $3,000,-
000 has been diverted from its proper purpose and placed in the
miscellaneous funds of the government. It does not belong there.
It belongs to the inventors of the country, and should be restored
to them by being used to increase the efficiency the Patent
Office.

In seconding Mr. Smith’s motion I would offer this as an
amendment : That this subject be referred to the Council, with an
expression of opinion from the Society, at this meeting, that it is
expedient and proper that the Society should take some action of
this kind, and should in some official manner convey to Congress
an expression of the opinion of the Society that a reform of this
kind is needed in the Patent Office, whereby its work may be ac-
celerated, so that the delay now suffered by inventors shall be
reduced or done away with ; and that in referring this to the Coun-
cil, it be accompanied by the request that it may have early con-
sideration, and that whatever action the council takes be trans-
mitted to Congress early in the session.

Mr. Oberlin Smith.—I accept the amendment of Mr. Towne
provided the Council will attend to it before December, when
Congress meets. I would just say in regard to what Mr. Edson
says, that I do not agree with him at all about not stirring up
this matter, because Congress threatened last winter to abolish
the Patent Office altogether. T think they were partly led to that
feeling because the office was such a puny, shabby thing. If
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these petitions come in from the Societies and the country, show-
ing the interest that is taken in it, it will show how important
an institution it is considered to be.

Myr. Partridge—I want to make a suggestion to the committee
—+to whomsoever has the matter in hand—that if we are going to
stir this pool, as my friend on my left suggests, we had better use a
very short stick. I have had reason, in the past, to go below the
surface, and it was certainly, to say the least, unsavory. The de-
lays and the inconveniences are the smallest portion of the fault
which, as inventors, this Society would have to find with the Pa-
tent Office. ’

Mr. Edson.—I wish to offer an explanation in regard to what I
touched upon. I did not wish to belittle the force of the resolu-
tion as proposed. I suggested as an amendment that we embody
in the resolution the idea of protecting, and that the committee
be instructed to protect what we have, as well as to remedy exist-
ing evils in the Patent Office as far as we can.

Mr. Oberlin Smith.—1I accept that amendment. It certainly is
appropriate that this Society, or its committee, should urge upon
Congress the maintenance of the patent system as well as its 7e-
Jormation. There might be something put in the memorial in
regard to last winter’s work deprecating any future action of that
kind.

Mr. Fitch.—Will not the action proposed be very ineffectual?
The average Congressman is influenced by motives which affect
the people, especially the lower classes, who have a very small
appreciation of the needs of inventors; and the consequence is
that this class is strongly inclined to encroach upon property
rights, such as are represented in the value of patents. Now I
think that, of course, all measures ought to be taken for the imme-
diate remedying of the trouble in the Patent Office ; but it scems
to me that the best measure for this Society to adopt is to do
what we can to insure the establishment of civil service reform,
and then we can bring its influence to bear upon men who can
appreciate that influence, and place examiners in a position to
examine the examiners of the Patent Office.

Mr. Oberlin Smith.—I attempted to bring this same matter be-
fore the American Institute of Mining Engineers at their recent
meeting in Philadelphia, but found that their constitution forbade
any action of the kind ; that their only function is to read their pa-
pers and print their transactions. I have not been at one of the
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year they have been actively engaged in endeavoring to get the
bill for the United States Testing Commission passed by Congress.
It was introdnced in the first week of the session, and was referred -
to the Committee on Manufactures, which reported favorably upon
it. Your committee sent out circulars to a large number of persons
who w :re interested in the matter throughout the United States,
urging them to write to their members of Congress asking them
to favor the passage of the bill. Almost every letter received was
in favor of its passage, and many of the Congressmen wrote to
the committee expressing a willingness to work for it when it was
once introduced. By some of the political methods of Congress,
the bill failed to get a hearing and consequently was not voted
upon. Your committee have every reason to believe that could
the bill get a hearing it would pass without opposition. Notwith-
standing the failures, we do not feel disconraged, and think it very
desirable that either the committee should be continued or a new
one appointed who, perhaps, know more about the ways of Con-
gress than your present committee does.

T. EGLESTON

C. J. H. WooDBURY,

OBERLIN SMITH.

On motion of Mr. Towne, the report was accepted and the
committee continued.

Mr. Kent presented the report of the tellers, as follows:

The tellers appointed to count the ballots for officers, and on the
Revision of Rules, would report that they have performed that
duty, and having agreed in their count, have to report as follows :

Whole number of votes cast for officers.............cc.ov..... 311
PRESIDENT. .

J R Holloway. .. oottt ittt et i iia e 808
Beattering. . oot i it i i i 2
VICE-PRESIDENTS.

C. W.Copeland. ......cooiiiieiiniiiiiiiiiennniineennnnnnns 304
Coleman Bellers. . ....ccuviiiiiiiniiiiniiiinrereencenennns 318
3 P B X1 T 307
MANAGERS.

Wm. L. Church. . .ooitiiiiiieiiiiea i e ieineeinnennennens 301
Wm. Hewith . ..ottt i e eeeeeeeennen, 812
Chas. HLMOTgaNn. ... iviiiiiiiiiies ceeiieieanesiennannnns 810

TREABURER.
W H o Wiley. oottt ieie i e cirieeiienenenn s 809



NEW YORK MEETING. 15

In the ballots on Revision of the Rules of the Society, the
whole number of votes cast was 259.

AYEB. . ittt ittt eie ittt tiae e et seaiaaasatans 257
NoOL ettt itettititeeieeneaeriinssessanessacsscancenns 1
BlabK ...ttt i iic i trr et e eiieaas 1

The ballots include the votes of more than two-thirds of the
members present, as provided in Art. 43 of the old rules, and
therefore the Revised Rules are adopted.

S. AsaTON HaAND,
C. E. Lirg, } Tellers.
Wx. KenT,

At the close of the report of the tellers—

The President.—One thing is apparen®, that while they can not
tell outside who is elected President of the Uni ed States,* we
know for a certainty who is president of this Society. Allow me
to add, that while I shall feel much pleasure in resigning the
chairmanship to my successor, it will not be with anything like
the pleasure with which I congratulate him on the honor of the
office, which I believe to be the greatest honor that American
mechanics can confer upon one of their number. I hope we shall
be able to hear a few words from Mr. Holloway.

Mr. Holloway.—There have been so many people running for
President this year, male and female, and none of them as yet
know whether they are elected or beaten, that I am hardly will-
ing to feel that I am elected. I do not know but that there may
be some back district coming in yet which may upset the returns.
I have felt that perh:ps, under the circumstances, I might be
called on to say something, and if you will allow me, I have a
little extempore speech here which I will read. I would remind
you that, if by any circumstance I should have enough votes not
to be counted out, that the trouble will begin, so far as you are
concerned, at the next meeting. I do not preside at this one. In
speaking of presidents and elections, I trust you will also remem-
ber that anything I say at this time is entirely unofficial.

Mr. Holloway then delivered a humorous speech, which was
received with laughter and applause.

The Secretary read communications from officers of the London
Inventions Exhibition of 1885, and from those of a somewhat
similar exhibition to be held in London, 1886, whose prospectuses
were to be found at the rooms during the sessions. The com-

* The Presidential election of 1+84 had ; unt taken placev
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munication from Mr. J. G. Briggs on fuels for steam purposes was
also read.

New business being in order, Prof. Egleston presented the mat-
ter of appointing a committee of the Society on Uniform Stan-
dards in Methods of Testing Materials and of Test Specimens.

Prof. Eyleston.—At the Cincinnati meeting of the Mining Engi-
neers, a remarkable paper was read upon testing. As one of the
results of that paper, the Institute appointed a committee on uni-
form methods of testing and test-pieces. At the first meeting of
this committee, it was resolved that this work should be made an
international one, and I was instructed to see what could be done in
Europe. I immediately commenced to correspond with the
different engineering societies of the Continent and England, and
having occasion to go to Europe, I came personally in contact
with the officers of these societies. The Germans, with their
usual readiness, took up the matter at once, appointed their com-
mittee, and on the 23d, 24'h and 2.th of September, at Munich,
they held a session at which very important results were achieved.
The English and the French people have assented, unofficially,
and I am expecting every day to hear of the appointment of their
committees. I have news from nearly all the different countries
of Europe, with the exception of Russia to which I have not
written, that their committees will be appointed. As the matter
is an American one, I shall be very sorry to have this society left
out in so important a matter. I beg, therefore, to offer a resolu-
tion that this Society appoint a committee to consider this
question of test and test-pieces, to form a part of the international
committee, all of whose members will probably be appointed in a
very short time. And as it will not be convenient that this com-
mittee be appointed at once, I wish to add to the resolution that
it be appointed by the Council, as may be convenient, within a
month or six weeks.

The motion was seconded.

My. Kent.—Before any motion is put, I would like to ask Pro-
fessor Egleston if he would tell us what societies in this country
have already appointed committees, and if he can tell us
as near as possible the names of the members; also if those
committees are representatives of different professions or arts in
this country. I think if committees are appointed, they should
include representatives from iron and steel manufactories and
bridge builders.
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Prof. Eyleston.—The only committees appointed so far have
been appointed by the Institute of Mining Engineers. I com-
municated at once with all the engineering societies whose official
titles I could get in this country, but none of them so far have
acted, except that I have an unofficial communication from the
Council of this society ; and unless some extra effort is made, the
only societies that will be represented will be the Mining En-
gineers and this society, if this society takes action.

Mr. Wolff.—1 shonld like to state that I read areport of the Mu-
nich Conferencein the Centralblatt der Bauverwaltung,October 8th,
1884. There were at the general meeting seventy-three representa-
tives from Germany, and I think some from other countries. As
I understood it, this conference determined upon the main essen-
tials, and left it to a committee of their own to decide definitely
~ as to the methods of testing. There was no mention at all of any
international action, but the committee, acting on the recommenda-
tions of the conference, wasitself to decide finally and conclusively
on the methods of testing.

Prof. Egleston.—The meeting, as I understood it, was called
by the action of the Secretary of the Society of Civil Engineers of
Great Britain. I have his letters to me, which were official, and
Iwasalsoinvited as a member to attend the conference at Munich,
but I have not had time to read over their discussions. There
were six or eight letters passed between us while I was in Europe.

Mpr.Kent.—1I think there may be some grave objections to hav-
ing this question settled by an international committee. If a
committee should be composed of Americans and Englishmen, I
should say it would be all right, because we all use the same ma-
terials and have the same measures. But the Germans, and oth-
ers on the continent of Europe, would wish us to express all our
results of tests of material in metric dimensions, which would be
a great objection to American and English engineers. I should
think, therefore, that any committee which should be appointed
would have to be representative of American industries, so as not
to be led away by French or German metric system men.

Prof. Egleston.—Mr. Kent’s objection is very much like ob-
jecting to a good principle because it is expressed in the German
or French language. .

Mr. Towne—This matter seems to me of 80 much importance
that I hope the resolution will be adopted ; and I beg to differ
from Mr. Kent in regard to the danger that we encounter in meet-
ing our German or French friends. It is quite possible that no

2
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basis of agreement could be arrived at by which the work done in
our country and England could be made comparable with that
done in those countries; but certainly it is worth the effort to
harmonize the work that is being done in this most important di-
rection, so that it shall be all available to all workers in metals.
All of us who have to deal with these questions recognize our
great need-of better and more accurate knowledge of the behavior
of materials, and we can all see that a great many people in a
great many different places, under many conditions, are seeking
the truth in this direction. If their work could only be reduced
to some recognized standard, by which all that is being done in
this country should be made available to all of us, certainly our
information would grow more rapidly than otherwise; and while,
as I said, it may be impossible to harmonize the work done under
different standards of measurement, certainly it is worth the effort
to accomplish that, and it is my judgment that the thing should
be done. I hope the resolution will be adopted.

President Sweet.—My own impression is that to have the tests,
from different nations, of special value, it is important that the
test pieces should be of the same length. It seems to me unim-
portant whether we call the test piece 200 millimeters or 8 inches.

The question being put, was carried, the President subse-
quently to appoint such a committee.

After the conclusion of this business, arose

Mr. Oberlin Smith.—If it is in order, I want to say something
about a subject which this Society and all engineers are vitally in-
terested in, and that is, the condition of affuirs in the United
States Patent Office. I do not know that we as a society have
anything to do with it, unless we can influence Congress in some
way to pass some one of the bills that have been brought before
it for the relief of the Patent Office. It is perfectly obvious to us
all that it is necessary to do something if the engineering work
of the country is to go on as it ought to. Itis a work which is
dependent in many cases upon the Patent Office. We have only
to look over the bhistory of mechanics and inventions in this
century to know how they have been fostered by patents. None
of us doubt their value. I do not know whether all the members
of this Society know fully how badly things are in Washington in
that respect. The fact is now that the business of the office is
from three to twelve months behind. In the department of metal-
work tools, in which .machine tools and such things come, it is
about eight months behind. So if any of us now hit upon a new
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invention, we know we shall have to wait eight months before it
can be reached, and then perhaps the claims may be returned
and the thing have to be gone all over again. The Patent Office
building is very much crowded with other departments of the
government, as you know. Out of a thousand government em-
ployees in that building, only about 470 belong to the Patent
Office. The other five hundred odd are employed by the Depart-
ment of the Interior in its other business. It is called the Patent
Office, but it is mainly used for other work of the government.
The fact is that the employees are not nearly numerous enough.
There are probably not more than half as many examiners as there
ought to be to do the work rightly. We can remember when a
patent could be put through within a month. There is no reason
in the nature of the case why it could not be put through in a
week or two. The work is very much behind, but it is put on file,
and comes on in its order. The special rule they had of taking
up some cases out of their proper order gave so much dissatis-
faction that the Commissioner ordered cases to be taken strictly
in their turn. I have in my hand a speech of Senator Platt, of
Connecticut, made last March, before the Senate, which covers
the ground very thoroughly. A committee of Congress went.to
the Patent Office, and were satisfied that it ought to be over-
hauled ; that the other people ought to be cleared out and the
building given to the Patent Office alone ; that the force ought to
be increased and the salaries ought to be increased. There is no
question about there being money to do it with, for the Patent
Oftice has over $3,000,000 to its credit in the treasury, which it is
not allowed to use in any way. The only reason that the thing
has not been put through is because Congress did not choose to
attend to it. I have a scheme of my own, but I do not know
whether I shall live to carry it out. It is that we have two
Congresses in this country-—one to attend to politics and one to
attend to business. The only other way I know of is to kill all
the present Congressmen and put members of the engineering
societies in their places. There can undoubtedly be pressure
brought to bear on Congressmen this winter at the coming
session, if petitions are sent in. Whether this Society can
appoint a committee which will make it its business to communi-
cate to Congress the wishes of the Society, or whether that com-
mittee had better see that petitions from engineering people and
manufacturers all over the country are sent in to Congress, I do
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not know. I do not know what is the best form to put itin. I
think that a society like this, which is represented all over the
country by people engaged in all sorts of work so closely allied to
the patent system. can do something, and perhaps without much
expense. There is no doubt that there will be some bills intro-
duced, for many Congressmen are interested in the matter, and
the Patent Office people themselves are interested. The thing
will come up undoubtedly at this session of Congress, but there
needs to be some influence brought to bear from outside. I will
read a short extract showing how much behind the different
classes were last March. In the department of chemistry; eleven
weeks ; in textiles, seven months ; in dairy, fences, tobacco, etc.,
five months; in hydraulics and pneumatics four and a half
months ; in harvesters, eight and a half months ; in fine arts, etc.,
four months; in paper manufacture, seven and a half months;
in civil engineering, three and a half months; in household furni-
ture, five months; electricity, three months; metal works, three
and a half months. But it is worse now than it was then. Now
the metal-work department is eight months behind, while last
March it was three and a half months only. Besides, there not
being half enough examiners, and not half enough room in the
building, the examiners do not receive the pay they ought to. I
believe they receive $2,500 a year, which is a ridiculous salary
for men of the accomplishments necessary for the place. An ex-
aminer ought to be 2 man of the best ability, and I should think
he ought to have at least double that salary. I would move,
therefore, Mr. President, that this Society a.ppoint a committee to
consider whether anything can be done in urgmg forward the re-
form of the Patent Office.

Prof. Hutton.—In rising to second that motion, I would suggest
that the Society’s office is a sort of head-quarters for the interchange
of the sentiments of members, and it has had running through
it a perpetual stream of complaint about the condition of the Pa-
tent Office. Particularly is this the case in the matter of elec-
trical inventions. It has been urged upon me by several gentle-
men, who said they would not be able to be present at the meeting,
that, should this question come up, I should try to say what I
could toward bringing about some action for remedying this
state of affairs at Washington.

Myr. Edson.—It appears from the temper of the last Congress
that we had better first look sharply to the continued maintenance



NEW YORK MEETING. 21

of the Patent Office. It required considerable effort here very re-
cently for us to meet the encroachments that were being made on our
patent laws just as they now are; and it does not seem to be
exactly the time for us to complain of the Patent Office. The
result might be to make it considerably worse. There is a strong
tendency outside, in the lobby, which controls Congress to a very
large extent sometimes, to change the patent laws. We must not
lose an opportunity of doing what we can to sustain the patent
laws in their present form, and then to bring them into as much
better form and practice as we can. The question is how to give
the inventor the quickest protection to which he is entitled ; and
it would seem that the committee would be unwise to have that
the sole idea in their minds of remedyin® evils. We may have to
admit that there areevils; but nevertheless it is the fact that we have
plenty of money at our disposal to remedy those evils of delay in
the way of increased force, increased salaries, increased room, and
increased library facilities, too. But we want first to take care
that we hold on to all that we have. Thereis one other point
which, perhaps, will have to be looked into in the consideration of
the subject which the gentleman has just referred to: that is
possibly the personnel of the examiners. Indoubling, as has been
suggested, the compensation of these examiners, we should like to
double their capacity. If we can say anything about their integ-
rity, we should like to quadruple that, perhaps; and then we would
like to have the impression created that they are there and will
remain there. We do not want them to be there a short time
and then go out and issue cards as patent solicitors, in which
business they can make a much larger income than they can as
examiners in the Patent Office. First look to the maintenance of
what we have ; then better the state of affairs if possible. Other-
wise, “ bear the ills we have, rather than to fly to those we know
not of.” .

Mr. Towne.—I appreciate the importance of the subject that
has been introduced; but I think it is rather too vast a one to
attempt to get through with this morning. I would like to ask,
what is the form of the resolution that has been offered ?

Mr. Oberlin Smith—Merely the appointment of a committee by
this’Society, to consider whether we can do anything to forward
the proposed reform in the Patent Office. Perhaps it will consist
only in sending a memorial to Congress, but it might consist in
getting petitions from mechanical people all over the country.
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Myr. Towne.—I quite agree with Mr. Smith in the propriety of
the Society taking® some action on this important subject. The
need of reform in the Patent Office is crying. The fact that the
Patent Office is threatened is no reason why we should not act on
the other side. The flagrancy of the present condition of things
there can be summed up in just this one brief statement: The
Patent Office was organized on the basis of a recognition of the
rights of ownership in the work of a man’s brain, and on the sup-
position that, by giving him the exclusive right to use that work
dor a limited length of time, the proper compensation would be
assured to him and justice be done to the public. The fees which
were exacted from inventors were not regarded as a tribute of any
kind, nor as a payment Yor the privilege conferred, but simply as
a means of meeting the necessary expenses of the office. Those
fees have been paid on that supposition by inventors, and $3,000,-
000 have already been taken from them in that way in excess of
what has been given in return in the shape of work. That £3,000,-
000 has been diverted from its proper purpose and placed in the
miscellaneous funds of the government. It does not belong there.
It belongs to the inventors of the country, and should be restored
to them by being used to increase the efficiency the Patent
Office.

In seconding Mr. Smith’s motion I would offer this as an
amendment : That this subject be referred to the Council, with an
expression of opinion from the Society, at this meeting, that it is
expedient and proper that the Society should take some action of
this kind, and should in some official manner convey to Congress
an expression of the opinion of the Society that a reform of this
kind is needed in the Patent Office, whereby its work may be ac-
celerated, so that the delay now suffered by inventors shall be
reduced or done away with ; and that in referring this to the Coun-
cil, it be accompanied by the request that it may have early con-
sideration, and that whatever action the council takes be trans-
mitted to Congress early in the session.

Mr. Oberlin Smith.—I accept the amendment of Mr. Towne
provided the Council will attend to it before December, when
Congress meets. I would just say in regard to what Mr. Edson
says, that I do not agree with him at all about not stirring up
this matter, because Congress threatened last winter to abolish
the Patent Office altogether. I think they were partlyled to that
feeling because the office was such a puny, shabby thing. If
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these petitions come in from the Societies and the country, show-
ing the interest that is taken in it, it will show how important
an institution it is considered to be.

Myr. Partridge—I want to make a suggestion to the committee
—to whomsoever has the matter in hand—that if we are going to
stir this pool, as my friend on my left suggests, we had better use a
very short stick. I have had reason, in the past, to go below the
surface, and it was certainly, to say the least, unsavory. The de-
lays and the inconveniences are the smallest portion of the fault
which, as inventors, this Society would have to find with the Pa-
tent Office.

Mr. Edson.—I wish to offer an explanation in regard to what I
touched upon. I did not wish to belitéle the force of the resolu-
tion as proposed. I suggested as an amendment that we embody
in the resolution the idea of protecting, and that the committee
be instructed to protect what we have, as well as to remedy exist-
ing evils in the Patent Office as far as we can.

Mr. Oberlin Sinith—1I accept that amendment. It certainly is
appropriate that this Society, or its committee, should urge upon
Congress the maintenance of the patent system as well as its 7e-
Sormation. There might be something put in the memorial in
regard to last winter’s work deprecating any future action of that
kind.

Mr. Fiteh.—Will not the action proposed be very ineffectual?
The average Congressman is influenced by motives which affect
the people, especially the lower classes, who have a very small
appreciation of the needs of inventors; and the consequence is
that this class is strongly inclined to encroach upon property
rights, such as are represented in the value of patents. Now I
think that, of course, all measures ought to be taken for the imme-
diate remedying of the trouble in the Patent Office ; but it seems
to me that the best measure for this Society to adopt is to do
what we can to insure the establishment of civil service reform,
and then we can bring its influence to bear upon men who can
appreciate that influence, and place examiners in a position to
examine the examiners of the Patent Office.

Mr. Oberlin Smith—I attempted to bring this same matter be-
fore the American Institute of Mining Engineers at their recent
meeting in Philadelphia, but found that their constitution forbade
any action of the kind ; that their only function is to read their pa-
pers and print their transactions. I have not been at one of the
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meetings of the American Society of Civil Engineers recently, and
I do not know whether they would act in conjunction with us or
not. I had intended offering a'resolution at the last meeting, had
I beeun present. It would be very desirable if some of our mem-
bers here who can attend the meetings of the Civil Engineers,
would bring the thing up and see if they would act.

Mr. Le Van. — 1 might suggest that if we are going to
amend the Patent Office, we ought also to amend the Supreme
Court.

The President—My own opinion is that this resolution would
put it off pretty late. TFhere is not likely to be another meeting
of the Council until nearly December, with the exception of a
short meeting at the adjournment of the present Council and the
organization of the new.

Mr. Le Van—Why not make a special committee? .
The President.—If it is thought by the members that this

matter ought to receive some attention, it would seem to me that
if this Society could furnish the Commissioner of Patents with
our opinion with regard to it, that might be as likely to do as
much good as the attempt to deal with Congressmen, with whom
all of us are pretty well disgusted, I suppose.

Mr. Kent.—I suggest that this question be left over till to-
morrow, and meanwhile that this committee draw a resolution,
and have that transmitted to Congress; and also that a special
committee be appointed, of those members who are most deeply
interested in the question, and, in addition to memorializing Con-
gress, let them send a circular to their respective Representatives
in Congress.

Prof. Eyleston.—What is needed in this matter is to increase
the average intelligence of the ordinary Congressmen.

Mr. Towne.—In view of the statement of the President that
there will be no meeting of the Council until December, I beg to
withdraw my amendment to Mr. Smith’s motion, and to let it
stand as originally offered, that a committee be appointed by the
Society.

Mr. Davis.—It seems to me that Congressmen are most influ-
enced by what will be acceptable to a large number of their con-
stituents. I should think it would have probably more effect if the
matter was put in a sort of popular form and circulars sent round,
subscribed to by a large number of persons, and in that way lead
Congressmen to suppose that their constituents were interested in
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the matter; while they would not care at all for the good-will of
a few scientific men.

Prof. Eyleston.—About four years ago I was chairman of a
committee to have something done by Congress in the interest of
the Metrological Society. We were extremely anxious to have
some measures carried out, and with a great deal of trouble I got
a petition with four thousand signatures, embracing the faculties
of nearly all the colleges and technical institutions of the United
States. In this instance I did not keep a copy, and I expressed
the hope to the chairman of the committee that, as this document
was extremely valuable as autographic matter, if in no other way,
that it should be preserved. They paid no attention to the mat-
ter at all, and I afterward discovered that it went into the waste-
paper basket. The next time I sent a copy of the signatures, and’
kept the autographs myself.

The motion was carried, that the committee be appointed by
the chair, and at a later session it was announced as consisting of
Messrs. Towne, Egleston, Edson, Babeock, and Oberlin Smith.

There being no other new business presented, Mr. Kent, chair-
man of the committee of the Society, to prepare a report embody-
ing standard rules for conducting boiler tests, read by abstract
the report, the code of rules and the appendices of the members
of the committee. The report being so elaborate, it had been de-
cided not to attempt to discuss it, but to send a copy to every
member before the next meeting, and to have it presented for
discussion as the first business d¥ the spring meeting.

The first paper on the docket was then read: ¢“The Experi-
mental Steel Works at Wyandotte, Mich.,” by Mr. W. F. Durfee,
of Bridgeport, Conn. This paper and that by Mr. R. W. Hunt,
of Troy. N. Y., on “ The Original Bessemer Steel Plant at Troy,”
were discussed together by Messrs. Holloway, Stirling and
Barnes.

After some announcements by the Secretary as to details of the
meeting, a recess was taken till two o’clock.

AFTERNOON SESSION.
2 P.M.

The Society beirg called to order, the paper by Mr. Wm. ITewitt
of Trenton, N. J., was read by the Secretary in the absence of
the author, and Messrs. Davis, Sweet and Hutton took part in
the discussion.
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Mr. A. C. Hobbs, of Bridgeport, Conn., illustrated his discus-
sion of Locks and their Failings by elaborate wall diagrams in
colors, and Messrs. Towne, Emery and Oberlin Smith followed in
discussion.

The paper by Mr. F. A. Schefller, of Erie, Pa., on “A New Method
of Constructing a Horizontal Tubular Boiler,” was read in ab-
stract by the Secretary and was discussed by Messrs. Stirling,
Collins, C. E. Emery, Stratton, Kent, Webb, Wellman, Partridge,
Davis, Oberlin Smith, Porter, Barnes, LeVan and Sweet.

The next paper was by Mr. Thos. D. West, of Cleveland, Ohio,
on “ Sound Castings.” It was illustrated by two cast balls which
had been drilled and broken to show the fracture, and Messrs.
Barnes, Randolph, Stetson, Stratton, Durfee, Barr, Webber and
'H. F. J. Porter took part in the discussion. Mr. Stratton referred
to the observations of the recent gun-foundry board, as reported
in the Proceedings of the United States Naval Institute, and
urged upon the members to interest themselves in the work of the
Institute.

At the close of the session opportunity was given to Mr. Cope
Whitehouse to present, briefly, his views upon the topography of
the plain in which the Egyptian pyramids are found, as affecting
the theories of their construction. His remarks were illustrated
by maps and sketches.

After announcement by the Secretary of details of the excur-
sion planned on the following day, the meeting adjourned to eight
o’clock on the following evening®

Fripay EVENING.

The concluding session was called to order at 8 p. M.

Mr. F. A. Halsey, of New York, presented a paper on “A New
Rock Drill,” which elicited no discussion.

A paper by Mr. C. J. H. Woodbury, of Boston, Mass., entitled
“ Measurements of Friction,” and one by Prof. R. H. Thurston, of
Hoboken, N. J.,0n “The Sliding Friction of Rotation,” were read
by abstract and discussed together, by Messrs. Thurston, Towne,
Schuhmann, Holloway, Kent and Emery ; and Dr. Arvine, chemist
of the Standard Oil Company, who was present, took part also by
invitation. At the close of the discussion, Mr. E. F. C. Davis, of
Pottsville, Pa., exhibited by request a number of photographic lan-
tern-slides of mine interiors, taken by Mr. Geo. M. Bretz of Potts-
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ville, with the electric light. The views showed the exterior of the
Kohinoor colliery, the arrangement of the 9" x 12" engine and the
five-light Arnoux dynamo in the gangway and various aspects of
a large coal chamber in the Mammoth Vein of the Indian Ridge
colliery. The time of exposure was thirty minutes, with 3" dia-
phragm for a negative 8” x 10,” in some cases, and in others
ninety minutes. These views were taken originally to supple-
ment a collection of exhibits gathered for the Smithsonian Insti-
tute to present at the New Orleans Exposition.

At the close of Mr. Davis’ remarks, Mr. Towne, on behalf of the
Committee on Memorial in reference to the United States Patent
Office, presented the following report :

Resolved, That in furtherance of the views of the Society on the important sub-
ject of protection by patents, as expressed in the discussion thereon during the
present session, the President be and is hereby requested to embody said views
in a memorial to Congress, to be prepared by him and such other members, if
any, as he may request to co-operate with him therein, which memorial shall be
daly forwarded to Congress on or before the date of its assembling next month ;
that said memorial shall recite briefly the importance of the interests involved,
the fact that the patent system is based upon a recognition of the rights of the
inventor to the fruits of his work ; that the fees of the Patent Office were in-
tended merely to cover the cost of conducting the same ; that already some
$3,000,000 have been collected from inventors in excess of such cost, and that by
reason of the diversion of this large sum from its legitimate purpose the work of
the Patent Office, by reason of the resulting inadequacy of its c'erical force, is
and has long been greatly in arrears, and, finally, as an inevitable consequence,
inventors are subjected to unreasonable, and in many cases disastrous, delays in
obtaining the protection to which they are justly entitled, and for which they are
charged ; and that said memorial shall be so presented as, if possible, to secure
for it favorable and early consideration.

Further, that, to the saume end, the President shall cause to be prepared a suit-
able form of petition, embodying substantially the same arguments, and shall
cause a cHpy thereof to be forwarded to every member of the Society with the
request that, if approved, each member will sign the same, and will procure
other signatures thereto, and will thercupon promptly transmit the same to his
Member of Congress or Senator, with his personal request that the measures ad-
vocated in the memorial may have bis support and advocacy.

HEeRRY R. TOWNE,
JArvis B. EpsoON, Committee.
OBERLIN SMITH,

The resolution proposed was duly seconded and adopted.

Mr. Theodore Bergner, of Philadelphia, Pa., read a paper on
Recent Improvements in Drawing Boards, illustrating his remarks
by exhibiting the capacities of a board upon the platform. He
prefaced his remarks as follows:
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“ A great and distinguished man of the last century, Gaspar
Lavater, who died in Zurich on the 2d of January, 1801, is now
almost forgotten. Some only remember bim as a theorist who
judged the weight of a man’s brain by the length of his nose. He
was an acute observer, and many, perhaps, who have forgotten the
man, are familiar with sentences of pregnant and deep meaning
recorded by him with epigrammatic brevity.

“ He left one saying about three sorts of men—those who only see
the whole, those who see but the parts, and that numerically small
class, who see and comprehend the whole in its parts and the
parts in the whole.

“Convinced that you, gentlemen, here assembled belong in a
body to that third class, the quick observers, I greatly fear that my
attempt at a treatise on so simple a subject as the drawing board
is apt to be estimated, will weary you.

“ However, having committed myself to the attempt, I will try to
contribute something useful to your information.”

Messrs. Oberlin Smith and Towne also spoke.

Owing to the lateness of the hour, the paper by Prof. Thurston,
of Hoboken, N. J., on Steam Boilers as Magazines of Explosive
Energy, the two tabular papers by Mr. Wm. Kent, of New York,
on Tables for Facilitating Calculations in Boiler Tests, and Table
for Calculating Sizes of Chimneys, together with the concluding
paper in the series by Prof. J. M. Ordway, of Boston, Mass., on
Experiments on Non-Conducting Coverings for Steam Pipes, were
read by title only. After the list of papers had been completed,
arose

Mr. C. E. Emery—I have a resolution to present.

Resolved, That the thanks of this Society be tendered to its outgoing Treasurer,
Mr. Charles W, Copeland, for the faithful and efficient manner in which he has
performed the duties of his office, and the care which he has exercised to place
the Society on a sound financial basis.

The President.—You hear the resolution ; and I think if you all
had had occasion to realize the imnportance of Mr. Copeland’s ser-
vices as some of us have, you would pass the resolution with a
good round of applause.

The resolution was carried, with acclamation.

Myr. Partridge.—I have a series of resolutions to offer—

Resolved, That the American Society of Mechanical Engineers, thoroughly
a] preciating the efforts made in its behulf with a view of making the occasion of
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the Fifith Annnal Convention pleasant and profitable to its members, hereby ten-
ders its hearty thanks,—

To Mr. Sam. Sloan, Pres., Andrew Reasoner, Supt., and F. 8. Griffiths, Asst.
8ujt. D. L. & W. R. R,, for the favor of a special train to and from Paterson.

To Mr. Johu 8. C'ooke, the (‘ooke and the Rogers I.ocomotive Works, the Passaic
Rolling Mill, and the various silk mills of Paterson, for attention when in that
city.

To the New York Academy of Medicine, for its courtesy in allowing this So-
ciety the use of the coinfertable and admirably arranged rooms in which our
meet:ngs have been held.

To Chas. Wager Hull, Esq., SBuperintendent of the American Institute Fair, to
whose thoughtful kindness the Society was indebted foran invitation to visit the
fair now in progress.

To the Faculty of the Stevens Institute of Technology for their visit to that
1ns!itntion, and the courtesies extended during that visit.

Last, but by no means least, we tender our thanks to the Local Committee for
the manuer in which the details of the meetings and excursions have been ar-
ranged and carried out, which have contributed so much to the pleasure and profit
of our meeting.

These resolutions were put and carried unanimously.

The Secretary made brief allusion of thanks to the authors of
papers for this meeting, by whose co-operation it had been possi-
ble to have all but two of the fourteen papers in print in advaunce
for circulation among the members at the meeting, with all the
advantages which flow from this plan.

Prof. Thurston.—I have a resolution here, Mr. President, which
I will read—

Resolved, That the thanks of the American Society of Mechanical Engineers
are due and are hereby tendered to our retiring President, John E. Sweet, for the
efficient and satisfactory manner in which the duties of his office have been
performed during his term of office.

The President will refuse to put that I know, for if there is any
one personal excellence which is offensively prominent in his case,
it is his modesty, and I will venture to put the question for him.

Mr. Holloway.*—1It is so good an opportunity for me to do some-
thing in the way of presiding, that I do not want to have Pro-
fessor Thurston take it away from me. The Society may permit
me to anticipate the functions of my office, and I trust Prof. Thur-
ston will, in putting this motion. I am very glad indeed that the
first official act of mine will be one in which you will heartily con-
cur. Those in favor of the motion will say aye.

The motion was carried, with enthusiasm.

* President-elect.
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The President.—In accepting with thanks, I can but say that if
I have succeeded in satisfying you in any way, only part of the
credit is due to me. Tt is mostly due to the able assistance which
I have been able to command.

The meeting then adjourned.

EXCURSION DAYS.

THURSDAY EvVENING, Nov. 6TH.
Fripay, Nov. 7TH.

THURSDAY evening was spent by a large number of the members
in attendance at the fair of the American Institute, in session in
the city. Passes had been supplied by the courtesy of the Super-
intendent of the fair, and were largely used.

Friday was spent in a visit to Paterson, N.J. A special train,
on the Delaware, Lackawanna and Western R. R., had been
tendered by the courtesy of Mr. Samuel Sloan, Presideunt of the
road, and by the politeness of Mr. John 8. Cooke, of the Cooke
Locomotive and Machine Works, the privilege of visiting several
points of interest was accorded to the Society.

The Passaic Rolling Mill, the Rogers and Cooke Locomotive
‘Works and the silk industries, were all visited by the party, and
after lunch had been served at the train, the party returned to
Hoboken and visited the Stevens Institute of Technology, whose
laboratories and workshops had been thrown open for the en-
tertainment of its guests, by the courtesy of the trustees and
faculty of the Institute. The day was much enjoyed by alL
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BY JOHN E. SWEET, SYRACUSE, N. Y.

It is generally thought by mechanics as well as by others that an
essay or paper or lecture on purely mechanical subjects cannot
be made of interest to a general audience. While I do not pro-
pose to prove by argument or to demonstrate by display that this
is not true, nevertheless I do not believe it to be true.

Is it probable that Wendell Phillips, who could hold his audi-
ence spell-bound an hour and a half reciting scraps of history re-
lating to the lost arts, could not have found enough of general
interest in the world of live mechanical wonders to entertain peo-
ple one brief half-hour? Is it possible that those who spend
days and weeks at our exhibitions reviewing the wonders, ninety
per cent. of which are purely the result of machine work and
mechanical processes, cannot be interested in a vivid description
of the inventors and their inventions, the machines, the processes,
and the skill of their operators? If so, then the fault lies with
them, or the failure is with the speaker, and I believe the fault is
not with the people.

Ruskin, speaking to his Edinburgh audience on the subject of
architecture, said: “You can and ought to be interested in the
subject of architecture. You all have to live in and use buildings
and have more or less to do with their construction.” While
Ruskin was looking at the matter, usually in an artistic sense, he
never overlooked nor failed to enforce the principle and the im-
portance of sound mechanical instruction.

The reason why the citizens of Edinburgh should be interested
in architecture holds good for all of us, and the same reasons hold
good why all ought to be interested in mechanics.

Can any one have an interest in mankind and civilization and
overlook a class comprising one-fourth of the entire population
of the United States and over one-third of Great Britain? Or
can we go on advancing civilization without giving a thought to
the agencies that have contributed so much toward making modern
civilization possible? Modern science has mainly or almost wholly
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grown up within the last century. Science began to flourish when
it could show its use, and it has flourished in proportion to its
usefulness. No one questions a scientist at the present day as to
the use of this or that discovery or fact but finds him ready with
his useful answer.

It has been the proving of the value of science that has made
it possiblg for purely scientific lectures to command as fair audi-
ences as those on any other subject. Now, blot out of science all
that is mechanical, and what would remain? Nothing but mathe-
matics and medicine and fragments of undemonstrated theory.
The success of modern chemistry turns upon the perfect balance.
It may be argued that the chemist often makes his own balance.
True, but when he does he ceases to be a chemist, and becomes a
mechanic.

The modern physical laboratory is a perfect museum of me-
chanical wonders. Though the philosopher believes and may
prove mathematically that certain things are and must be true,
he does not ask the student to believe it until he has given visible
demonstrations, and this is done very largely through the agency
of mechanical contrivances. It is true he makes these things or
the most of them himself, but they are none the less mechanical
because of their being made by a philosopher.

While mathematics and medicine are exceptions, surgery is
half mechanical, and astronomy is built up and turns upon the
perfection of the astronomical instruments; and the perfection of
the instruments comes by the painstaking, sharp-sighted, delicate
touch of the patient workman. It is not probable that many men
in Asaph Hall's place would have discovered the moons of Mars
—still, possibly, & dozen would—-while half the number put in
Alvan Clark's place could not have made the instrument by which
they were discovered. And yet Asaph Hall has received medals
of honor from learned societies, while Alvan Clark will not have
his brow decked with a laurel wreath long enough before his
death to have the laurels wilt before he fades himself. Science
has tlourished because of the good it has done: it has been
popularized by showing its good to the world ; while mechanics
has never been popularized, and for its importance in the civiliza-
tion of the world it has had few champions. It may not be fit-
ting for us to draw comparisons between science and mechanies,
but let us erect a balance—not a mechanical structure, but a
purely ideal one. Place in one pan all the science and scientists
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of all time, and in the other pan, not all of mechanics and mechan-
ical achievements but simply the steam-engine, the locomotive,
and the steamboat. Then say to the world, of these things you
can have one but not the other. Which would it take? Who can
tell >—not you, not I.

If it is presuming to draw comparisons between science and
mechanics, what will it be to make reference to history and litera-
ture and art in the same connection ? This I will not do, but I will
venture to invite you to picture to yourselves a pendulum-rod of
immense length, carrying at its lower end a cross-beam propor-
tionately long and forming a great inverted T. At each end of
the beam conceive a mammoth platform, and at the center an
index and its graduated scale.  All are infinitely strong, and in-
finitely light, and almost infinite in size. The pendulum is hung
high in the heavens, and is set back three or four hundred years
in time, and so far away in the background that you can take in
the whole picture at a single glance. Now fancy placed upon one
of these platforms all the ancient history and literature and art;
and all the bistorians and scholars and artists ; all the facts and
fables, truths and falsehoods—superstitions, dogmas and creeds—
all of these that existed three or four hundred years ago. The
ponderousness of the mass would swing our great pendulum far
out from the perpendicular. So far, in fact, that the center of our
great intellectual weight should appear to be under the point of
saupport.

Look at the index ; it reads ninety-eight, ninety-nine and a
half. Why not one hundred? Is it because of anything on the
other platform ? It has been thrown so high that we can hardly
see it—but look again. There are two men working a rude screw-
press machine. They are making what look like snow-flakes, one,
two, three, four a minute. Some of these snow-flakes drift down
among the wise men on the other platform, and a wave of wonder
ruffles the surface of the throng. The men and manuscripts on
the edge of the great platform go tumbling off.  After a moment
note again the index which has gone down to ninety. Why so
great a change? Look again at the upper platform, there are now
dozens of machines and scores of men turning out forty snow-
flakes each instead of four. The machines do not seem to be
making the snow-flakes, the men are making them, and the ma-
chines are putting on some color.

They no };onger come floating down, but must be brought down
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in bulk as burdens are borne in the arms of men and on the backs
of beasts. They are gray instead of white, and are red as they fall
into the hands of the people. Tumult follows wonder. Men and
superstitions and manuscripts and works of art go tumbling off.
When we note the index again it is down to seventy-five, and on
the upper platform, that is now in plain sight, we see large
factories making the snowflakes not in little pieces but in long
continuous bands. The coloring machines are no longer worked
by hand running back and forth, but go whizzing round and
round, propelled by steam, while the snowflakes go streaming off
like the snow banners from the crests of the Sierras.

As the snowflakes of the mountains drift down over the sandy
plains, so those from the machines drift out to the people. As
there is a flake for every grain of sand, so there is a paper for
every person. As the damp snow souks and swells the ground,
80 do the papers as they are absorbed expand the ideas and acts
of the people, bringing life out of stagnation, turning thought into
action. As the heat of the glistening sun melts and changes the
moisture of the snowflakes into steam, every atom becoming self-
repellent, seeking more room and swelling a thousand times, so
too, the inert man aroused to action becomes self-repellent and
seeks more room. The active crowd off the inactive. Scores of
men, creeds, false ideas and dogmas, unsound philosophy, bad laws
and tyrants all go tumbling off.

And as we look again the index hasgone down to thirty. A net-
work of wire is hung over the heads of the people. Their thoughts
and their acts are gathered and conveyed across the feeble strand
to the machine on the other side, and they are then stamped
upon the next group of outgoing snowflakes. The thoughts of the
few are known to the many, and the acts of the many are known
to all. New life has been given to old industries, and new indus-
tries have been created. Our printing machines no longer deal in
single flakes but take the paper from the mills in rolls of a ton’s
weight and send it through in single and double streams. Note
the index ; it is down to zero.

We have upon one platform what there is left of Ancient His-
tory and Literature and Art—the body and the soul of the past.
Upon the other platform stand the paper-mill, the printing press
and the telegraph—the life-blood of to-day. Let us set our pict-
ure in the dim distance where time may cast as brilliant a halo
around the heads of those who made the one as that which now



PRESIDENT'S ADDRESS. 35

shines arouud the heads of those who study and love the other ;
and may the time soon come when we will have a seer among us
who can sift the mechanism out of this and hold it up to view be-
fore the picture fades away.

James Freeman Clark in one of his papers uses as an argument
against the Darwinian theory, the fact that man is the only tool-
making animal. A fair investigation of the subject will convince
most men that the world is indebted to the tool-makers for more

.than a mere furnishing of an argument against the Darwinian
theory. If the world—the literary world at least—were called
upon to select the greatest man of modern times, Shakespeare
would no doubt have a fair majority. If all the works of Shakes-
peare were blotted out of existence, the world would meet with an
irreparable loss, or had he never lived, a great fountain of knowl-
edge and amusement would have been left dry. Still the world
would have gone on and civilization and religion and industries
would have advanced about the same as they have advanced.

But suppose the hammer and the other tools working upon the
same principle had never been invented, or were to-day to be
blotted out of existence, what would be the result? The thought,
if carried along for a single ten minutes, becomes appalling. A
time as short as one-tenth of the length of our world’s history
would bring us back to living in mud hovels with. nothing to eat
but roots and herbs and nuts. Thus we have on the one hand
the greatest of men, whom the world could have gotten along with-
out, and on the other the simplest of tools, without which the world
would bLe a desolate waste. The greatest of men and the least of
tools may seem an absurd comparison, surely, though we may not
all agree upon the direction from which the absurdity approaches.

I think I know the temper of an audience the most of whom
have spent their lives in study, and who have had it taught to
them and who in turn teach others the idea that there is
nothing like education. The thought has long since come
into your minds that he is comparing work with thought—
hand-work with brain-work, and material with ideal, and does not
comprehend the difference. Let us see. What is a book but the
embodiment of thought or a train of thoughts? And whatisa
loom but the embodiment of a thought or a train of thoughts?
The construction of the loom by the pattern-makers and the
founder and the forger and the fitter,is what many choose to term
mechanical. So, too, is the writing and the printing and the
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binding of the book mechanical. The cost of the machine, like
ik« enmt of the book. depends upon the material and the labor put
uror. it.  Th= merit of the machine. like the ment of the book.
tnrzs Tpon the genius of its anthor. The value of the machine,
a3 weil as the value of the book, shouki be gauged by its influence
for zor»i aod the amount it contributes toward the comfort and
happiness of mankind. If this is the true measure of value, then
what i3 there in the world of science, and the wonders of art, or
tie wisdom of letters that can more than stand side by side with
sey one of a dozen of oar leading inventions?

The elucated portion of the worli look upon a book not merely
as so much paper and printing and binding. but as the thoughtfal
work of the author, while tLe same class almost universally look
opon a machine as so0 much wood and iron, running their minds
forward to what it does. and how much it will save. and what the
patent is worth, rather than backward to the brain-work of its
anthor.

How few or how many have the remotest conception of the
amount of thought expended on the steam engine alone? More
than one hundred vears has this thinking been going on among
frem fifty to one hundred of those noble hard-fisted think-
ers ip the davs of James Watt down to the not less than ten
thousand hard- and soft-fisted thinkers of to-day. And the thought
expended upon the mechanism of the printing industry has not
#en much less than that given to the steam engine. In the almost
frnitless attempt to invent a type-setting machine, the brain-
work invested, which has found a tomb in the scrap-heap, would
make quite a hill by the side of that spent on the mountain of
books whieh have found a sepulchre in oblivion.

To many of you the idea mayv have occurred that there is a
deal of difference in the kind of thought or brain-work done by the
mechanic and that done by the literary man or author—the kind
of difference that exists between the mechanical and the artistic.
In many respects this is thie reverse of true. Among all designers
of industrial art, the designers of machinery must of necessity be
the greatest artists, because they are dealing with a thing of life,
and they are limited by the most severe restrictions. Painters,
modelers and authors are limited only by their own genius. The
architect is more limited, but he can add a pauel, or a niche, or a
fals window here and there to balance his design. But the best
mechanical engineer denies himself the right to add the least thing
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not essential to the necessities of the machine ; nor will he even ad-
mit embellishment in color, and notwithstanding these restrictions
some of the recent designs of machinery by our best designers are
as perfect works of art as anything done in industrial art in the
country at the present time. Devoid of poetic sentiment, it may
be true, but it is not art with the poetry left out. It is art with
the poetry suppressed. Every good designer is an artist in spirit
and one of the most successful machine-designers in this country
is one of the best art connoisseurs, and possesses, I believe, a finer
collection of art-work than any other private citizen residing in
the same city.

In the final record of mechanical work there is no fear of any
slight to the man who spirals the railway up the side of a mount-
ain and pierces the hardest of rock a dozen of miles and tunnels
down on the other side like a circular stairway. There is no fear
of slight to the name of those who span the Hudson with the
mightiest bridge yet completed, or have in hand the great work
which is to step from land to rock and rock to land by two 1,700
feet arches. There will be no lack of due honor to the leading
men who shorten the time from land to land and city to city;
who enable us to communicate across the continent in two hours;
who change the darkness into light and enable us to converse fifty
miles away as well as if but fifty feet.

There is no doubt but fair credit will be given to all our steam,
naval, and metallurgical engineers; but there are two or more
classes of our inventors who are likely never to meet with their
just rewards. One, a very small class whose inventions fail from
causes that the wisest of men could not foresee, as an example
that recently came to my knowledge will best illustrate. All of
us have realized the lgss and waste of power in stopping and
starting street cars. The most of us have heard of some man get-
ting up a device by which the lost energy in stopping was to be
stored and given out in starting, and the device was about to he
tried, and that was the end of it. No one conversant with the
mechanical achievements of our people can doubt the possibility
of solving the mechanical part of the problem, and the conclusion
is probably that the task has been too much for the man or the
gain did not pay the cost.

Both these conclusions are wide of the mark. The thing has
been done—the contrivance simple, the weight not excessive, and
the operation as simple as operating the common brake—in fact
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a perfect mechanical success, and yet condemned and thrown
aside in less than a week—for the simple reason that the better it
worked the more rapidly it made horses balky. The horses in
this case seem to exhibit the same degree of intelligence as shown
by the railroad brakemen who rebel against the introduction of
safety appliances to car-couplers, on the plea that “any one can
couple cars with them things.” Such cases of unfruitful inven-
tions, although not numerous, are not uncommon, and in this case
I hope for the inventor finding his reward. The same wasted en-
ergy goes on in the cable and electric railways, the same device is
applicable, and unless the different systems form themselves into
an amalgamated association and the lightning goes off on a strike,
the invention may yet find its field of usefulness.

A second class of inventors, and a very large class, who are
not likely ever to receive due credit for the real good they have
done, includes the inventors of agricultural machinery. Their
work alone has doubled the comforts of the civilized world. Oth-
ers have helped classes; they have helped all. With them diffi-
culties have been overcome by surviving defeat, and the victory
has been won in every case by facing the most adverse circum-
stances. A knowledge of the laws of friction gave but little aid
to the man who found out how to keep the knives of a mowing
machine from clogging up. And a knowledge of the strength of
material failed to give security when the test strain was the pulling
power of a runaway team arrested by the roots of a tree.

Gauging the value of the thing on the democratic principle of
the greatest good to the greatest number, the inventors .of agri-
cultural machinery will have few rivals. This statement may be
questioned, but in my judgment it will be only by those who have
as little knowledge of the difficulties of the problems and the mag-
nitude of the work, or of the simplicity and extent of the results,
as they imagine the rural engineer to possess of the more pre-
tentious works of the men who claim to be their superiors.

There is another class of men who are never likely to have their
merits justly appreciated. I referto the great army of lieutenants
—the chief draughtsman of the professional engineer—the secre-
tary of the society, the professor’s associate, the manufacturer’'s
superintendent, the second engineer in the navy, the iron-master’s
assistant, the inventor’s model-maker, the machine-shop foreman
the man we always turn to when we get in close quarters, the
man who helps us out when we cannot find the way out our-
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selves. How readily the mind of the superior absorbs the thoughts
and hints of his assistant, and imagines them to have been his
own!

What I have said thus far has been by ;va.y of reference to some
interesting featares in the direction of the value of thought, and
now I wish to say a final word in regard to the execution and
handicraft without which the most ingenious and valuable inven-
tion and the most persevering of mechanical thought would be
valueless. Do we not pay thousands every year to see and admire
those whose life has been spent in acquiring skill in a single di-
rection, while we pass the skillful workman, whose works are
equally marvelous, with but a passing thought? May the time
come when we shall have a museum in which there shall be gath-
ered the finest specimens of workmanship with the masterpieces
of our great engineers; where the works of the men and the
growth of industries shall be represented. May the time come
when more of the mechanical branches of our educational insti-
tutes shall find their true position, and where the students shall
be instructed by example of noble work rather than by the toy
models abounding in confusing complication, which they cannot
understand and which are constructed regardless of proportion and
meaningless in design, and are pernicious in every sense of the
term.

Let us hope that if the high tide of human progress is sweeping
on toward a more useful education, thaut the day may not be far
away when he who knows what to do and how to do it, will be
regarded as the equal of him who only knows what has been done
and who did it.
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CLIV.

AN ACCOUNT OF THE EXPERIMENTAL STEEL WORKS
AT WYANDOTTE, MICHIGAN.

BY W. P. DURPEE, BRIDGEPORT, CONN.

I~ the month of June, 1862, the writer of this paper was invited
by the late Captain E. B. Ward, of Detroit, to design and superin-
tend the construction and working of the machinery and apparatus
necessary to test, by an experiment on a large scale, the merits of
a process for the production of steel invented by William Kelley,
of Eddyville, Kentucky.

At the time of which I speak the late Z. 8. Durfee, who was as-
sociated with Captain Ward in the new enterprise, had been for
some months in England, endeavoring to purchase certain United
States patents that had been secured ty Mr. (now Sir) Henry Bes-
semer for a process essentially the same as that of Mr. Kelley,
and for a time it was believed that he would be snccessful in so
doing. I mention this at the outset of my paper, as it explains the
adoption of certain forms of apparatus, invented by Bessemer, in
the Wyandotte experimental works. In discussing with Captain
Ward the general scheme for the proposed experiment, it was de-
termined to build an engine of sufficient power and blowing ca-
pacity for use in an establishment for producing steel on a commer-
cial scale, should the results in the experimental works justify such
an enterprise, and a similar conclusion was arrived at with respect
to the size and general character of the converting vessel. As to the
rest of the apparatus, it was decided to design it without reference
to any possibility of its use in another work, but as cheaply and as
simply as it could be made for the purposes of the experiment
only; and it was further determined to erect the experimental
plant adjacent to, and partly in, the buildings of the Eureka Fur-
nace at Wyandotte, some ten miles below Detroit, on the Detroit
River, where Captain Ward had exteusive rolling mills. It was
also determined that the metal for the experiment should be taken
direct from the blast furnace, and that the spiegeleisen should be
melted in crucibles.

As soon as this general scheme of procedure was fixed upon, I
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ternal sense of the fitness of things, apparatus and methods suited
to the general idea and envircnment of the proposed experimental
works.

Difficult as this task was, it was made almost insupportably bur
densome by the pronounced antagenism and outspoken oppogition
of nearly every influential person in Wyandotte. Among these was
an individual holding a responsible position, who seemed to be pos.
sessed of a mental capacity snited only to the appreciation of ideas
prevalent at the beginning of the sixteenth century, for he believed
that the world was flat. “For,” said he, “if it was round, Detroit
River would be running up hill, which it couldn’t do, yo know."
When questioned as to the structure of the moon, this worthy ve-
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plied that ¢ he s'posed it was a sort of a reflector, like ;”” and on be-
ing asked what held this reflector up, he answered, with a great
many profonnd shakings of the head, that *that is the thing
of it.”

I had been but a short time in Wyandotte before I came to know
that I was regarded as little better than a mild sort of lunatic, or
as 4 confirmed idiot, who might be tolerated but not for a moment
encouraged, stili lcss assisted.*

Notwithstanding the delays and annoyances caused by the multi-
tudes of antagonisms encountered on every hand,the work pro-
gressed, so that on the return of Z. 8. Durfee from England in Sep-
tember, 1862, I was enabled to show him the converter in a nearly
complete state, and was very much pleased to hear him say that it
“Jooked very like converters that he had seen abroad.” In the
winter of 1862-3 the construction of the blowing engine was com-
menced, but owing to various interruptions occasioned by the war,
strikes, and the fact that part of my time was occupied in supervis-
ing work at Chicago, the engine was not completed until the spring
of 1864. This engine embraced several novel ideas, which I trust
will be found of interest even now.

Having thus sketched the commencement and early history of
the works, I will now ask your attention to their general arrange-
ment, and also to some of their details.

The plant was located in the old buildings belonging to the Eu-
reka blast furnace, some small additions being made thereto in
which to place the blowing engine and converter.

I never fully understood just why the blast furnace aforesaid was
called Eureka; the only theory at all satisfying to my mind being,
that some expert in blast furnace history, looking foran example of
ancient practice that embodied the most faultsin design, construc-
tion and management, and being satisfied when he found this plant
that further search was useless, had suggested the word as & most
appropriate name for a furnace that more than satisfied his ardent
desires for the discovery of the most archaic of metallurgical struct-
ures.

The plan (Fig. 3) shows the general features of the arrangement
adopted, save that over the center of the casting-pit was a single-

*Indeed, the great Herr Unkunde Unheilschwanger, then the leader of meta'-
lurgical thought and practice in the vicinity, formulated the popular belief by
openly declaring that *‘ if that d——d Yankee expected to blow cold air through
melted iron and not have it chill up, he must be a d——d fool.”
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track traveling hoist for handling the ingots and moulds. This
hoist was operated by a winch located at W. It was adopted
not as the best, but as the only available expedient for the purpose,
the space allotted me in the casting-house and the construction
of the honse itself not permitting the use of a crane of ordinary
form.

The reverberatory furnace for melting pig iron was not included
in my original programme of procedure, but was erected in the
summer of 1864, for reasons that will be given in another place.

It will be observed that there is an elliptical well, or more prop-
erly a reservoir, located beneath the rear platform of the reverbera-
tory furnace. A pipe conveyed water to this reservoir, and care
was always taken (except in the following described instance) to
have it filled with water before the commencement of a blow.
The purpose of the well was to receive any steel that might re-
main fluid in the casting ladle, in case its tap-hole should chill.
It the well was full of water it was a perfectly safe operation to
turn two or three tons of flnid steel into it, thus cooling it in
small shots and more or less irregular masses of manageable size,
which could be utilized in various ways; whereas, had the metal
chilled solid in the casting ladle, the result would have been a mass
of such dimensions as was practically valueless at the time in that
locality. With this well is associated a comedy, which came un-
pleasantly near being a tragedy. After several conversions had
been made in the works, I was called to Chicago, and left Wyan-
dotte with the intention of being absent about a fortnight. Having
no expectation that the works would be operated until my return,
I left iy assistant for the time being charged with the supervision
of certain repairs, among which was the relining of the converter,
an event which occurred at unprofitably frequent intervals. The
first knowledge that I received that iy assistant had got into
trouble at Wyandotte, was conveyed in a letter from Capt. Ward,
which read as follows:

,Dear Bie—I wish you would come immediately to Wyandotte and look after
thiat man X— of yours. He will kill somebody by-and-by.

(Signed) Yours, truly,
E. D. WaRD.

I returned at once to Wyandotte, and ascertained that my assist-
ant, at the request of .Capt. Ward, had attempted to run the works

for the benefit of a large excursion party that he had brought
down from Detroit on one of his steamers. With this party were
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the late Senators Wade, of Ohio, and Chandler, of Michigan, to-
gether with sundry judges, bankers and merchants of repute.

I learned that my assistant had treated the captain’s distin-
guished guests in rather an unceremonious manner, for having
been unfortunate enough to have the tap hole of the casting ladle
chill after successfully teeming two ingots, he ordered the ladle
emptied into the well, which he had neglected to fill with water ;
and the result of turning two tons of fluid steel upon about a

O
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Fig.7a.

barrel of water which chanced to be in the well, was a terrible ex-
plosion, the metal flying in all directions. Senator Chandler was
prostrated at full length in the pig-bed ; Senator Wade was pro-
jected upon a pile of sand in a corner of the casting-house ; others
of the party were more or less burned, and otherwise injured,
while Capt. Ward himeelf was blown bodjly through the open
doors of the building into the yard upon a pile of pig iron. For a
time everything was confusion, but it was soon ascertained that by



AT WYANDOTTE, MICHIGAN. 45

great good fortune no one of the visitors was seriously hurt, and
they all returned to Detroit thoroughly of the opinion that they
did not care to see steel made by the “ new process” again.
Returning from this digression and continuing the description of
the works, Fig. 4 is a view of the machinery as it appeared to a
person standing in the pulpit (Fig. 3), and looking toward the
converter,V. This converter, the first in which steel was ever made
in America, is also represented on a larger scale in clevation and
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vertical section by Figs. Ta and 75, in which it will be seen that
the upper part of the converter is composed of two separable sec-
tions, that its trunnions are supported by tall cast-iron standards
and that jt is turned by means of worm wheel gearing. This was
8o arranged that it could be driven either by hand or power.

I have been told that this converter was the first ever constructed
with a cast-iron trnnnion hoop.

The converter was provided with seven tuyeres, each having
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seven holes five-sixteenths of an inch in diameter; these tuyeres are
shown in detail in Fig. Tc. In Fig. 4 is shown the traveling crane
which supplied the converter with metal taken direct from the blast
farnace. The peculiar construction of this crane was forced upon
me by the nature of the surroundings, the limited space allotted me
in the casting-house, and the uecessity for rapid work when work
was required of the crane. The sustaining elements of the crane
were two parallel cast-iron girders, each of which was supported by
two posts. On one end of these girders was placed the converter
stack, and on that part of the girders not thus occapied traveled a
carriage having two transverse shafts on which were placed chain
drums for hoisting. One extremity of each of the transverse shafts
was provided with a worm gear engaging with a worm which was
free to slide upon a shaft that extended along the outer side of each
girder, said shaft giving mnotion to the worm by means of a groove
that engaged a feather on the interior of the worm, thus allowing
it to slide along the shaft and revolve with it at the same time. On
either end of the worms before named was a brass collar, C, C
(Fig. 6), beyond which was a rubber spring S, following which came
two brass collars, the last of which abutted against the boxes in the
hangers H, H, which finally received the thrust due to the load sus-
pended from the crane. The purpose of the springs S 8 was to
avoid shock when starting the load from a state of rest. Fig. 6
shows the general detail of the traveling carriage of the crane,
an half section of one of whose hoisting drums is shown in Fig. 6.
- - — On the transverse shaft near-
est the converter were placed
two chain drums, which were
provided with hook-ended
chains of equal length, one of
which is seen at C (Fig. 4).
The other transverse shaft
was furnished with a single
chain drum, which occupied a
position midway between those on the first transverse shaft; this
drum was furnished with a single hook-ended chain, seen in Fig. 4
at O.

The traveling carriage was drawn in either direction along the
girders by a pair of pitch chains, one of which is shown at P (Fig.
4). These passed over rag wheels, R, on transverse shafts which
turned in bearings at the end of the girders.
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position midway between those on the first transverse shaft; this
drum was furnished with a single hook-ended chain, seen in Fig. £
at O.

The traveling carriage was drawn in either direction along the
girders by a pair of pitch chains, one of which is shown at P (Fig.
4). These passed over rag wheels, R, on transverse shafts which
turned in bearings at the end of the girders.
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The whole of the mechanisin of the crane was actuated by three
small quick working rotary engines, one of which is seen at E (Fig.
4). Each of these engines was capable of prompt reversal by means
of a rocking shaft, on whose end was a weighted lever, connected by
a smali wire cord, R (Fig. 5), to one of the latch levers of the pulpit.

)

Socﬂo line C.0.

Tcale— 4

Fig.5

There was a fourth engine.of the same description employed for
turning the converter, which was controlled by a lever at the pulpit,
as was also the valve which regulated the admission of blast to the
same.

The lifting of the flnid cast iron delivered by a runner from the
Llast furnace into the hoisting ladle II (Fig. 4) placed npon the
platform of the scales A, and the pouring of it into the converter,
was accomplished as follows:

The carriage of the crane was run to the left-hand end of the
girders on which it was placed, and the hooks on the double chain
C were attached to the trunnions of the hoisting ladle, and the hook
on the single chain was connected w.th the eye seen (in Fig. 4) on
the left-hand side of its bottom. The converter having been turned
into a proper position to receive the metal, the hoisting gear was
put in action and the ladle H (Fig. 4) with its Contents was raised
and carried to the right until the end of its spout was over the
mouth of the converter. The raising of the ladle was then stopped,
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and it was turned upon its trunnions by continuing the hoisting on
the chain O, until all the metal which it contained had been dis-
charged into the converter.

From the standpoint of present practice the adoption of rotary
engines for the various purposes named is doubtless open to criti-
cisin, but I will ask you to remember that at the time of which I
write the best European practice with the converter was three
“blows” in ten hours, and that if we did as well as that (we hid
no expectation of doing better) in our experimental works, the total
time per day during which these engines would be called into ac-
tion would not exceed three-quarters of an hour ; thus the question
of the economical employment of steam for the purposes of doing
the work required of the rotary was of minor importance as compared
with those of first cost and compactness of the apparatus employed.

The blast furnace was run by a contractor who was naturally and
properly solicitous that no part of the iron made should be un-
accounted for ;—hence one of the reasons for weighing the iron
before it went to the converter. DBut as simple a matter as this
was, it did not escape the criticism of Herr Unkunde Unheil-
schwanger, who insisted that, because iron expanded when heated,
“there must be more weight in a hundred pounds of melted iron,
than in a hundred pounds of ordinary pig metal.”

In the summer of 1864, before the first conversion was made, it
was decided that, as we would be called upon to experiment with a
variety of brands of pig etal, sent us by parties interested in the
works, it was expedient to build a reververatory furnace. This
was accordingly done, and a hearth was made near the base of its
stack for the melting of spicgel ; and subsequently a small furnace
(located at S, Fig. 3) was constructed for melting spiegel when the
metal for conversion was taken diract from the blast furnace. In
consequence of the erection of these furnaces, my original idea of
melting the spiegel in pots was not even attempted. *

In the early part of the year 1864, the late Z. S. Durfee wrote
me from England (whither he had returned in the fall of 1863 with
a view of concluding the negotiations with DBessemer, and also of

* In connection with this matter of melting pig metal for the purpose of conver-
sion, I will here state that it was at the Wyandotte experimental works in the
summer of 1865, that the late Z. 8. Durfee made the first attempt to melt pig
metal in a cupola for use in the converting vessel, and I claim for him the origi-
nation of this practice which is now 8o universally employed, and which has con-
tributed so much to the economy of production in all our steel works.—W. F. D,
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purchasing the United States patent of R. F. Mushet for the use of
spiegeleisen in the manufacture of steel) that it was possible that
his efforts to purchase Bessemer’s American patents would not be
successful, and he sent me rough sketches of a stationary converter
from which the steel could be tapped after conversion very much
in the same way as iron is tapped from an ordinary foundry
cupola, and he urged the advisability of losing no time in having
such a converter built. I accordingly at once commenced the study
of the matter, and prepared drawings for a stationary converter of
which Fig. 8 is a vertical section. It is substantially of the same

Fig 8.

form as the sketches sent me, but differed from them in the
substitution of inclined side, for bottom tuyeres. This converter
was built and erected in the works at Wyandotte, but no metal was
blown in it until somne time in the fall of 1865, some months after
I ceased to be connected with the enterprise. In this converter it
will be noticed that the upper and outer ends of the tuyeres are
above the level of the metal in the converter, and that their lower
ends are but a few inches below that level. Therefore the pressure

of blast necessary to overcome the ferrostatic head at the inner
4
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ends of the tuyeres was much less than wonld have been required
had the tuyeres been inserted in the bottom. This arrangement
also permitted the blast to be stopped without fear of the metal
in the converter running through the tuyeres. One of my reasons
for thus placing the tuyeres, was the belief that such heavy pressure
as was required for bottom-blown converters was not at all essential
to the production of a good quality of steel. My reasoning wus
that to expel the carbon from the metal under treatment, it was
only necessary to bring in contact with it the requisite number of
atoms of oxygen, which I believed (and still believe) could be better
accomplished by a large volume and low pressure, than by a small
volume and high pressure of blast. I have had no opportunity of

practically demonstrating this belief ; but will

A g  here venture the prediction that one direction

in which the genius of improvement will walk

Plen of Valve in our steel works, is that which leads to a great

reduction of pressure of blast, and a correspond-

ing diminution of the power required for its pro-
duction.

The casting ladle (L, Fig. 4) employed was

Section of Valve on mounted on an iron carriage, which bestrode the

tine A.8. casting pit in which the ingot moulds were

placed. This ladle was provided with a nozzle

and valve in its bottom, through which its con-

tents were discharged into the ingot moulds:

¢ © this nozzle and valve are shown in detail in Fig.

8a.

Plan ot Nozzle The engine which supplied the blast for the
converter was constructed from working draw-
ings made by the writer. It was intended to
produce a pressure of blast of sixteen pounds per
L square inch, which was about double the pressure
Section of Nozzle on ine C.0, ised at that time for any metallurgical work,

i9.88 soue and was regarded as very heavy;in fact, I wag
informed at the time-of commencing the plans for this engine (the
winter of 1863) that the pressure used for blowing steel in England
and Sweden was but eight pounds. I adopted the higher pressure
with a view to shortening the time required for a blow, in the full
belief that I was taking a decided step forward in the practice of
the pneumatic process, though in this I soon became satisfied that I
was in error. But whatever mistakes I made in this matter of blast
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pressure, I had the comforting satisfaction of finding myself in
most excellent company, for before my engine was finished, steel
was blown in England with a blast-pressure of twenty-five pounds,
a practice which has continued unto the present time. The blast

Scale-- J;

Fig.12

engine above named is represented in front and end elevation by
Figs. 1and 2. The construction consists of three cylinders of the
same diameter (24 in.) and length of stroke (36 in.) whose axes are
in the same vertical plane, and whose piston rods are connected to.
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a wrought-iron cross-head, whose vertical movement is insured by
suitable gnides near its ends. From the ends of the cross-head
descend connecting rods to crank pins in the faces of fly-wheels on
. the extremities of a horizontal cast-iron shaft passing beneath the
cylinders, and having its axis in the vertical plane before named.
The above described combination is enclosed and sustained by a
strong framework of cast iron, to which the cylinders are securely
bolted ; and the whole rests upon a substantial stone foundation, a
part of which is seen above the floor of the engine-room. The central
cylinder shown in the front elevation (Fig. 1) is the steam cylinder,
on each side of which is placed a blowing cylinder. A vertical
section of the steam cylinder taken at right angles to the cross-head
is shown in Fig. 12. On the right of this section is seen the slide
valve in the main steam chest, anterior to which is a gridiron cut-
off valve in a smaller steam chest. The slide valve is actuated by a
lever moved by a cam on the main shaft of the engine. This cam
is so formed as to open wide the proper steam and exhaust passages
as soon as the cranks pass their upper and lower centers. The cut-off
valve is worked by a step-cam on a shaft which makes two revolu-
tions to one of the main shaft, from which it is driven by means of
spur gear. This cam is capable of sliding along its shaft, and is
adjusted and held at any desired point of cut-off by means of hand
gear shown in Fig. 1 in the right hand arch of the engine frame.
The main slide valve is very nearly balanced, and at the same
time lubricated by the means shown in Figs. 9 and 10. Fig. 10 is
a horizontal section through the exhaust port of the main slide
valve, each flank of which is provided with a groove V, V, which
is closed at its ends. Into this groove is introduced oil under such
pressure as will nearly lift the valve from its seat when subjected
to its minimum pressure of steam. The apparatus by which the
required pressure of oil is obtained is represented in vertical section
by Fig. 9, in which C is a steam cylinder containing a piston, the
upper end of the rod of which serves as the plunger, R, of an oil
pump, whose suction and discharge valves are shown at V and V'.
At L, is eeen a lever on which slides a block, having suspended to
it a weight W, by which the apparatus is adjusted in conformity
with the pressure of the steam admitted to the cylinder C, through
the pipe P. The area of the piston in the cylinder C, is such, that
when acted upon by steam of the standard working pressure, the
total resultant pressure communicated by the plunger, R, to the oil
in the oil pump is nearly sufficient to balance the main slide valve,

e
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Fig.9

through the medium of the oil in the grooves V V (Fig. 10), which
are connected to the discharge valve V' (Fig. 9) of the oil pump by
means of prolongations of the pipes P P (Fig. 10).

Any slight deviation from standard steam pressure is compen-
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Scale~1

gated for by a proper adjustment of the weight W (Fig. 9). If
for any reason (such as leakage of oil from under the slide valve)
the piston in the cylinder C (Fig. 9) rises to its top, the apparatus
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will, so long as the piston remains in that position, cease to have
any balancing effect npon the slide valve, but it can immediately be
rendered effective by forcing the piston to the bottom of the cyl-
inder C (Fig. 9) by meaus of the lever L. If the slide valve is
properly fitted, and the oil pump correctly adjusted to the pressure
on the valve, it will not be necessary to depress the lever L very
frequently. The above described balancing apparatus was placed
in the left-hand arch of the engine frame, as is shown in the front
elevation. The construction of the steam piston is a somewhat
peculiar one, which is well adapted to pistons moving vertically

Fig. 11

under the conditions which existed in the Wyandotte engine, but
would not, I think, be found satisfactory for those having a hori-
zontal movement. The piston in question is provided with the
usual pair of metallic packing rings backed by a junk-ring, whose
interior surface is acted upon by the extremities of five curved
blade springs, which are compressed simultaneously, by means of
five radial cylindrical rods, whose inner ends abut on the conical
upper end of a central adjusting bolt, access to which is had by
removing the bonnet which closes the central opening in the bot-
tom of the stesm cylinder. The whole construction of this piston
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is clearly shown in Figs. 11, 13 and 13, the last of which isa plan
of the piston with its follower removed. The pistons of the blow-
ing cylinders are constructed substantially the same as the steam
piston just described, but instead of having metallic packing rings
outside of the junk-ring, that ring is made somewhat smaller in
diameter than it is in the steam piston, and outside ot it are placed
u series of segments of harness leather, well saturated with tallow.
These segments break joints with each other and occupy all the space
between the junk-ring and the interior surface of the cylinder, as
will be seen in Fig. 14, which also shows a diametrical vertical sec-

Fig.13

tion of one of the blowing cylinders made by a plane at right an-
gles to the cross-head of the engine. In this section will be seen
the elastic belt inlet and outlet valves, at each end of the cylinder.
These valves were of the same construction as werein use on engines
dosigned for English steel works by Mr. Bessemer. The section
also shows one of the five supplementary inlet valves (which may
with propriety be called Zip valves) that were placed in each head
of the cylinder. The position of these last named valves is more
clearly shown in Fig. 15, which is a view of the upper cover (as
seen from below) of one of the blowing cylinders. In the works and
with the machinery described, was produced on one of the early
days of September, in the year 1864, the first Bessemer steel made
in America. This event was a great disappointment to all the
enemics of the new enterprise; as they had filled the air with
predictions of failure, and poisoned it with the miasma of disconr-
agement; and they immediately turned their attention to a gen-
eral depreciation of the results attained, and the persecution, with
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renewed vigor, of all who were responsible for them. The great

Herr Unkunde Unheilschwanger, seeing that “blowing cold air
through melted iron ” did not make it ¢ chill up,” suddenly de-

Scale = le

Fig.14

clared that “’twas easy 'nuff to make steel ! All ye’d gut ter du,
was ter pore tl’ iron in that ere pot, und blow her awhile, und
ran in sum er that ere t’other met’l, und pore her out, und she’s
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steel, ye know.” In a paper read at the Troy Meeting of the Ameri-
can Institute of Mining Engineers, I mentioned briefly some of the
crimes against progress perpetrated by the ignorant and mischiev-
ous gang, of which Herr Unkunde Unheilschwanger was the rec-
ognized ckief, who, like Satan,
‘¢ Exalted sat, by merit raised
To that bad eminence.”

Not content with burglarizing the laboratory, and endangering
the lives of those who were employed therein by plugging up the
pipes of the oxyhydrogen blow-pipe, or with effecting the final de-
struction of the laboratory itself, they invaded the sanctity of private

Fig.15

correspoudence ; and no person or thing was safe frowm the virus of
their tongues or the penetration of their eyes. In the month of
January, 18635, svou after the destruction of the laboratory con-
vected with the works, I received a letter from a friend, whose op-
portunities for observing the secret (ss they thought) operations
of this syndicate of sin were much better than my own. He says:
* * * «] am pleased tv hear from you again, and yet was sorry.
for 1 know what your feelings would be upon returnieg howme;
a8 I was untortunate enough to be at Wyandotte at the time the
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raid was being made upon your office and laboratory. I saw some
things at Detroit in which Wyandotte men were concerned that
sunk them in my opinion below the most contemptible of our
race.” * * * Then, after some more remarks, none too em-
phatic for the subject and occasion, he continues: * * * ¢« Noth-
ing in your vicinity 4n writing is safe from the perusal of any one
who wishes to read, and anything you don’t care to have pirated,
destroy.” After some words relative to other matters, he concluded
with this advice, “ Take care of your letters.” This advice I took
particular pains to heed.*

* As a contrast to the behavior of Herr Unkunde Unheilschwangerand his sym-
pathizers, it affords me pleasure to present the following letter from a gentleman
whose friendship throughout my connection with the experimental works at Wy-
andotte I count as one of the treasures of my memory :

““ OFFICE OF THE Cn10AGO0 RoLLING MILL Co.,

. May 26, 1865.
“MY DEAR DURFEE:

** The meeting of the Iron and Steel men adjourned yesterday to meet in Cﬁeve—
land the fourth Wednesday in August. I regret very much tbat you could not
bave been here, particularly to see how well your steel behaved ; and you must
allow me to congratulate you upon its entire success. I assure you I was but too
proud for your sake that everything we had to do with it proved so very success-
ful. The hammer was altogether too light, of course, and it took more time than
it otherwise would to draw the ingots down; yet all the pieces worked beauti-
fully, and they have made six good rails from the ingots sent over, and not one
bad one in any respect. The piece you sent over forged is now lying in state in
the Tremont House, and is really a beautiful rsil, and has been presented to the
Sanitary Fair by Capt. Ward. We rolled three rails on’Wednesday and three on
Thursday. At the first rolling only your cousin and Geo. Fritz were presecut, at
the rolling yesterday were Senator Howe, of Wisconsin, D. F. Jones, of Pitts-
burgh, R. H. Lamborn, of Philadelphia, Mr. Phillips, of Cincinnati, Mr. Ken-
nedy, of Cincinnati, Mr. Swift, of Cincinnati, Mr. May, of Milwaukee, and three
ladies, Mr. Scofield, of Milwaukee, Mr. Fritz, of Johnstown, Mr. Thomas, of In-
dianapolis, with four strangers, and everything went so well I really wanted you
to see some of the good of your labors for so long a time and under such trying
circumstances. You have done what you set out to do, and done it well, and I
am glad to congratulate you and rejoice with you, fer 1 can appreciate some of
your difficulties, and wanted you to hear some of the praises bestowed upon your
labors, as you richly deserve. I know this would make no sort of difference to
you, yet we all have vanity enough (especially in such cases as this) to feel grati-
fied at any little compliments we know we are entitied to. But I will not tire
you with any more, a8 your cousin can tell you all and more than I can write,
but, with kindest regards, allow me to remain,
‘“ Your most ob’t,
(Signed,) ‘0. W. POTTER.”

This letter, coming to me at a time when I was worn and exhausted by both
physical and mental toil, was like the ‘‘shadow of a great rock in a weary land,”
and [ have preserved it carefully among my few pleasant mementos of the time.
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" In those early days the atmosphere in which I moved was heavy
with the fog of disconragement. All the so-called practical iron men
in the vicinity of Wyandotte were opposed to the new process. I
well remember the sneers of contemptuous incredulity which
greeted my statement that the time would come “ when a steel rail
could be made cheaper than an iron one;” and now that that time
has arrived, as I look back upon my work at Wyandotte, with the
added experience of twenty years to aid the retrospection, I do not
hesitate to claim that it was as good a solution of the problem pre-
sented as was possible under the circumstances of time and environ-
ment.

Twenty years have elapsed since the first Bessemer steel was
made in the experimental works at Wyandotte, and that time, im-
proved by the labors of skillful men from among our engineers,
metallurgists and chemists, has wrought wondrous changes in the
construction and management of onr steel works, rolling mills and
furnaces. Practices which were twenty years ago condemned as
crithinal extravagances, are now regarded as essential economies.
Things deemed impossible by men of little faith then, are but the
common occarrences of to-day. Buildings, machinery, methods,
have all felt the influence of the spirit of progress. Science has
become better acquainted with Art, and Art has a better appre-
ciation of Science; and their united forces are marching forever
forward. Before their steady advance difficulties vanish, obstacles
are surmounted, and seeming impossibilitiez are overcome; sound
principles are established in place of empiricisms, and educated
skill replaces laborious ignorance. Verily, “old things are passing
away, and all things are become new.”

(This paper was discussed ioi-nliy with that of Mr. R. W. Hunt, of Troy, which
Jollows.)
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CLV.
THE ORIGINAL BESSEMER STEEL PLANT AT TROY.

BY ROBERT W. HUNT, TROY, N. Y.

IN calling the attention of the Society to a short description of
the original Bessemer steel plant at Troy, N. Y., I cannot hope to
present matter of much value ; and can only crave your indulgence
while placing on record the plansand practice of the first Bessemer
plant that made a commercial success in America. My paper, taken
in connection with that of Mr. Wm. F. Durfee on the Wyandotte
works, may possess some additional interest by drawing your atten-
tion to the wonderful progress which has been made in this march
of metallurgy during the last nineteen years.

As is well known, there were rival patents bearing upon the
pneumatic process. The Kelley and Mushet patents were owned
by the Kelley Process Co., who built the Wyandotte works; and
the various Bessemer patents belonged to Messrs. Winslow, Gris-
wold & Holley, the latter firm erecting the Troy plant. Of
course shis state of things caused great jealousy and rivalry. Mr.
Durfee sncceeded in starting his plant a few months before his
Troy rival, and hence to him belongs the honor of having made
the first heat of Bessemer steel blown in this country. Alexander
L. Holley commenced the erection of the Troy works immediately
upon his return from England in the spring of 1864, and made the
first conversion of steel on Febrnary 16th, 1865. From the start,
complete records of the works have been kept, and hence I am ena-
Lled to present the particulars of their early experience. But be-
fore so doing, let me call your attention to the plate, Fig. 16, show-
ing the arrangement of the plant. Its location was determined by
the existence of a water-power and wheel which had been used to
run a grist mill. This opportunity for cheap power was too good
to be neglected; and every other cogpideration sank into oblivion.
Of how well this rewarded the owners, you can judge by the de-
tailed history which follows.

Two blowing cylinders, *“48 x 48,” were attached to this old wheel,
and the rest of the plant placed in a building 64 x 41’ 8", built
for the purpose. The pig iron was melted in the reverberatory
furnace o/, having a bed 7’ long by 4’ 9" wide, from which it was
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run through a gutter built in the floor to the wrought-iron runues
and through it into the wrought-iron converter B, which wat
course turned down toreceiveit. The runner /' traveled on the:
%, at its higher end and on a corresponding rail, to which its supp
ing rod was attached, at the lower or converter end. So that aj
the blow was finished it could be pushed over against the end v
of the building, and hence out of the way. A represents a bx
stack with a brick hood, which carries off the flame of the @
versions. The recarbonizing metal was melted in the furnace
which is shown by the dotted lines and which worked into 1
stack M, in common with the furnace /. The resulting m¢
from the conversion was poured into the ladle £, which was &
ported by the cast-iron ram or crane 2. This ram was control
by attaching the chain of the wooden hand crane C to it at
hook V, and it was so swung over the moulds set in the pit
These moulds and their ingots were subsequently taken from
pit by the crane C, and loaded on a car standing on the railni
track shown. The vessel was rotated by decidedly simple apps
tus shown at U, which depended upon intelligent labor for
power.

Such was the original Troy two-ton plant. And it is not now ¢
prising that many difficulties were encountered in its managemne
Mr. Holley’s mind was soon impressed with the advantages
melting in a cupola and one was erected. This was built as sho
by KA. It was provided with duplicate bottom sections. The ex
one being pushed to one side, as shown by X. He also advan:
beyond the English method by placing the accumulating ladle
resting on scales in front of the cupola. & is the wrought-i
runner conveying the metal to the runner F. When the cup
practice was adopted, the spicgel furnace B was torn down &
the furnace J converted in one for melting the recarbonizer wh
was conveyed through the cast-iron gutter H. The cupola botto
were raised and lowered by the screw L. O was an oven for d
ing stoppers, and 7’ its chimney.*

As Dbefore stated, the firstgharge was made on February 16
1865, No. 2 Crown Point charcoal iron being used for the pig,
New Jersey Zinc Co.’s Franklinite for the recarbonizing me
With this the record begins: One heat was blown, using 2,497 1
pig and 175 lbs. recarbonizer. From this there was cast th

* The removable converter bottom had not been invented, hence there was
bottom oven provided.
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taper ingots weighing 482, 491 and 561 lbs. respectively, making
1,584 lbs. of castings and also 706 lbs. of scrap. Certainly a rather
large percentage, and which, with steel rails at $27, we could
bardly stand. But it was all figured out in the record, t. e., ¢ cast-
ings, 54.4%, scrap 26.4%, loss 16.2%. 11" test piece bent double cold.
Blast 5 to 9 lbs. Blew well and hammered as well as possible.
Scrap mostly a large scull due to slow handling. Finer fracture
than the charges made from the same brand of iron at Bessemer’s
works in England on November 30th, 1864. Welds pretty well,
and hardens pretty well.” This entry was evidently written in a
hopeful spirit, and is in Alexander Holley’s handwriting.

The next trial was made on Febrnary 27th, using the same grade
of irons. But 50% of ingots were obtained ; 29.8# scrap and 20.2%
loss. The remarks being : « Blast 10 lbs. Blew 22 minutes. Ves-
sel not hot enongh. Ladle nozzle too small—13".” On the follow-
ing day the third trial from the same irons gave, “77% of ingots;
8.8% scrap and 19.2 loss. Vessel hot, and blew well with 8 to 10
lbs. of blast. Metal came through bottom by side of tuyere;
stopped it with water. Steel all poured out of ladle. Nozzle 1}"
diameter.” We can believe everybody went home happy that night.

So the record continues from day to day. Sometimes showing
one heat to have been made, sometimes two, but always containing
statements of greater or less difficulties encountered.

On April 4th, the product was increased to four heats. On April
27th, an ingot was made marked ¢ Baldwin,” with the following
comment : “ First tire ever made in America by this process. ¢ Bully
Boy!’” On this same day a “ Philadelphia delegation were present,
and were much pleased.”

Between May 17th and June 5th the following changes are
noted as having been made. On the former date, the shaft of the
water-wheel was found to be rotten, which necessitated a stop.
During it the vessel was lengthened 18", making it 10.6" over all.
“The pit was enlarged. New tuyeres and nozzles substituted, and
the Franklinite furnace raised 6", to get a better flow into the
vessel.”

On July 20th all was ready to try the new cupola. No. 1 Crown
Point charcoal pig was used. ¢ The iron melted in cupola in one
hour after stopping tap hole—half the time blower making 88 revolu-
tions, half 100 per minute; run out very hot from ladle. Coal con-
sumed 1,226 lbs., iron melted and blown 2,997 lbs., result—ingots
85.4%, scrap 2%, loss 14.44.”
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On July 25th, blows Nos. 182, 133 and 134 were made, and
what was considered a great feat accomplished. It is thus told:
« Melted in one hour after stopping tap hole, charged cupola in half-
hour after first charge, it melted in three-quarters of an hour.
These three charges were melted and converted into steel ingots in
34 hours. Average loss of the three blows 20.6%.”

I find it recorded, under date of July 28th, that the average con-
sumption of coal in cupola was 1 Ib. to 4.2 lbs. of iron melted.

About this time a small cupola was built and tried for melting
the recarbonizer. I cannot find any drawing of it, and from the
record of its failures I think it was soon abandoned, and the old
reverberatory iron melting furnace changed into a spiegel fur-
nace.

On November 25th, they made an ingot, cast in & loam mould of
a shape suitable to be puton top of an iron rail pile to make a steel-
headed rail.

The constant trouble from low-blast pressure led about this
time to the abandonment of the water wheel. The last charge
having been blown with it on December 8th. Work was resumed
on March 10th, 1866, with blast from a steam engine. On the first
day 11} lbs. of blast is reported with 35 lbs. of steam pressure. On
March 12th the pressure was good, but on the next heat the ¢ en-
gine worked badly, the fires low, and the vessel had to be turned
down twice.” However, from this on, the record is much cleaner.
The product for the month of March is reported as :

Steel made..........coooiiiiiiiiiiiieann.., 145,698 1bs. = 65 tons
Scrapmade.......coiiiiiiiiiiiiiiiiiiinen 5,800 “

I find that on November 13th, 1865, the experiment was made of
using chromium ore in the vessel—the resulting metal was called
“gerap.” The experiment was repeated on the 22d. This time a
triple compound of iren, chromium and carbon was used. The
result remained the same.

On April 3d, 1866, the attempt was again made, and repeated on
the 6th. While ingots were obtained which stood hammering,
they cracked and crumbled badly. In those days ¢standing bam-
mering ” must have been somewhat different from our present idea.
The 120 Ibs. of chromium pig metal was heated to a red heat and
thrown into the vessel when it was turned down after finishing
blowing; it was turned up again for one quarter of a minute, and
then the metal was poured into the casting ladle. This seems to
have ended the chrominm experiments.
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An octagon ingot was cast on April 25th, 1866, which weighed
2,924 lbs. and was 15 inches in diameter. The mould was filled to
within 12" of the top, and an iron bar 5" in diameter and 20" long
was lowered into the metal to the depth of 4”. This formed a
bandle for forging. Most probably this was the first large ingot
made in this country. On the 26th another such ingot was made
for a crank shaft forging. '

May 2d, 1866, saw another experiment tried, by running 1,500
lbs. of metal into the converter, blowing it ten minutes, when it
was entirely decarbonized. 3,000 lbs. more of pig was then run in
and the vessel again turned up, the blast being on to mix the metal.
It was then poured into the ladle and cast in the moulds. These
are described as being ‘sixes and sevens.”

80 charges were made in the month of May, yielding:

BETBP - . e ettt e et 1.8¢
LOBB . ettt e et e e e e e 16.%
Bteol MBAe. ... ....euinreneinennerenneeeeeneneenen 118 tons }#15.

The two-ton plant continned to run with increasing success. The
patent difficulties were settled, and the firm commenced the erection
of a two 5-ton converter plant. This was finished early in 1867.
And I find from an old statement it was ¢ confidently expected to
produce from 20 to 30 tons of iron or steel ingots every turn of ten
hours.”

Before the final abandonment of the two-ton plant, Mr.Z. S. Durfee
assumed charge of the works, Mr. Holley having severed his con-
nection to finish building the Pennsylvania Steel Co’s. plant at
Harrisburgh, Pa., after seeing the 5-ton plant at Troy about ready
for work. Among other changes, Mr. Durfce pulled down the
spiegel furnace J, and put in a crucible or pot furnace, in which
he melted his recarbonizer. It was then called ferro-manganese,
and contained about 204 of manganese. This was melted in cruci-
bles, and Mr. Durfee succeeded in producing some very good low
carbon steel.

While we smile over these records of a past, that to come of us
scems 8o long ago—yet in time is but as yesterday—let us realize
what these trials meant to those conducting themn. Let us not over-
look their earnest endeavors, their high hopes, many disappoint-
ments, but never-failing courage. Strong faith was required, both
by the capista]ist and the engineer. Probably no industry ever
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made such gigantic strides, attained such advancement in the same
number of years, as the Bessemer Process in America. DBut the
fire that burnt away its crudities also consumed great spirits. The
bold investor, E. B. Ward, the cultivated Z. S. Durfee, the perfect
gentleman, the constant patriot, John A. Griswold, have passed
away, while to those of us who have been in the thickest of the
fight comes more closely the death of that daring engineer, always
advancing, ever right, warm, uncompromising friend, George Fritz :
and saddest of all, the loss of him whose hand recorded mnost of
that which I have presented to you, records of the actual wéaring
away of his great heart. Applied science triumphed, but Alex-
ander Lyman Holley died.

DISCUSSION.

My, Holloway.—I desire to express my thanks to the authois of
both these papers for the manner in which they have been pre-
pared and read before us, and for what they have told us about
the early Bessemer steel works of this country. To those of us
who are more or less familiar with it, it is even of greater interest,
but over and beyond all, I think the presentation of such papers
is of especial value, as transmitting to posterity the early history of
one of the most important metallurgical processes which this coun-
try has ever seen. When the present generation shall have passed
away, but for such a record as this.in the Transactions of our So-
ciety, the memory would be lost and forgotten of the trials and
disappointments which were undergone to bring this process to
the perfection which it has now attained ; and it is certainly due
to those who took so active a part in this enterprise, that the
record should be made an abiding one. There is no one we honor
more highly than he who contributed so largely to its success at
Troy, and it is quite fitting that in a society which remembers
him with so much of pleasure and regard, there should be made a
lasting record of the trials and discouragements which he encoun-
tered ; and many of us realize what those disappointments must
have been to him. Had it not been for those little injections of hu-
mor which crop out here and there, as we see, all through those
dark days, and which are indicative of his hopeful spirit, I hardly
know how Holley could have gone through it as he did. The ex-
periments at Wyandotte, as related by Mr. Durfee, are quite a reve-
lation to me, although living not far away from them, and 1 have
listened to them with much interest. What he says awakens a
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reminiscence of which I would like to speak. We had at the time
in our vicinity one ef the old-time furnace men, one who com-
menced his career years before with a small charcoal furnace, and
who became afterward a well known and successful manager. He
managed a furnace, as indeed all did in those days, without know-
ing much about it. In fact, a good furnace man was at that time
looked upon as a sort of necromancer. His name was David
Himrod, of Youngstown, and to him belongs, I believe, the credit
of first using bituminous coal in a blast furnace with success. I
was at that time engaged in the construction of the Bessemer steel
plant for the Cleveland Rolling Mill Co., and, as Mr. Durfee says,
the marvel of all.about us was that so much money should be put
into the machinery and apparatus. Meeting Mr. Himrod one day,
who had heard of what was being done in Cleveland, and of the
large sum of money that was being put into the new steel works
there, he said to me: “It’s all nonsense, this putting up such
costly machinery just to make steel. It can all be done easily,
simply, and much cheaper.” Said I, “ Have you ever investigated
the matter to any extent?” “Oh, yes,” he said; “I have gone
through it in a simple way, just to satisfy myself that this great
expense i8 all unnecessary.” Ireplied that * it was certainly very
strange that men should embark in an enterprise involving such
large expenditures for machinery unless it was required.” “It’s
all nonsense,” he repeated ; “all you want to do is to agitate the
metal, and get the air into it; that’s what changes it.” “ Well,”
I asked, “ did you ever try any experiments in that direction?”
“Yes, I did,” said he. “I sent over to Homer Hamilton’s and
got one of his ladles, and filled it with iron from the furnace. I
had made up my mind that all that was wanting was to agitate it
a little, and get the air through it, and that would make it steel.”
“How did you manage to agitate it ?”" I asked. “Well,” he said,
“when I had filled up the ladle, I got a potato, and put it on the
end of an iron rod, and stuck it into it.” “ Well, what did itdo ? ”
I asked. Tbrowing up both arms, he answered, “ Oh, it made a
hullabaloo!” The “Himrod process” for making steel, so far as
I know, never came into general use.

Mr. Stirling.—Having been one of Mr. Holley's assistants in
the early stage of his work, I thought that I ought not let this.
opportunity pass without making some statements. I went to
Mr. Holley on the 4th of May, 1866. The two-ton plant was then
running, and the building was up for the five-ton plant which was
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being constructed. 'While matters were in this transition state, I
remember working out for Mr. Holley a system of bottoms for
the cupola which I have not seen illustrated anywhere. The plan
will show Mr. Holley’s mind in the direction of removable bot-
toms. Of course, the earlier plan of having the bottoms on a
railway, running one gut after the other, as described by Mr. Hunt,
was somewhat inconvenient, for the reason that they could not
pass each other. So Mr. Holley instructed me to work out a sys-
tem by which we might have three bottoms on a turn-table, the
idea being that one would come in after the other into place under
the stack of the cupola. The center of the turn-table was located
at one side of the cupola, and there was a system of braced con-
struction below, the idea being that one bottom would swing
right in after the other was used. The one that was finished and
ready to use would go right into its place without having to pass
the other. I remember, also, there was a turbine substituted for
the overshot water-wheel, which was an improvement, though it
was a mistake to work with water under the circumstances. I
remember also having charge of making for Mr. Holley, models
for the present Bessemer plant about September, 1866 The
models were made up in the Troy machine shop.

Having been with Mr. Holley in the early stages of this process
and having also visited the steel works of Bolckow, Vaughan &
Co., at Middleboro’, some two years ago, I can say that the con-
trast was very marked. While Mr. Holley made a few tons in a
month—TI think Mr. Hunt says sixty-five tons a month—the steel
works at Middleboro’ were turning out over twenty thousand tons
in that time. At Troy there were no blast-furnaces in the neigh-
borhood of the steel plant. The blast-furnaces were fifty or more
miles from the steel works, while at Middleboro’ the blast-furnaces
were in the immediate vicinity, and they took the melted metal
right*to the converters and rolled the hot ingots right through.

I want to bear testimony, as one of Mr. Holley’s assistants at
that time, to his uniform kindness to the people that he employed ;
and sometimes I know he was kind under circumstances that
would have irritated other men.

Mr. Barnes—If I had known that these papers were to be read,
I might possibly have arranged for the presentation of some ad-
ditional matter which I think would have proven of interest.

I also was one of the early helpers in this Bessemer line, my
first employment in the works at Troy having been in February,
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1866. The only remark I have to make at this time is that I had
to do with the copying of a lot of English tracings of machinery
and fixtures that had been sent over from Mr. Bessemer’s office ;
and it is an important fact that but very few of the features of
the details of Mr. Bessemer’s practice as thus given were em-
bodied in the American work which was going on at that time
and subsequently to it.

Myr. Hunt.—1 had the fun of trying to make steel in that station-
ary converter which Mr. Durfee has shown, the object being to
avoid patents on the Bessemer tumbling converter. I mention
this from the fact of a little experience I had last week, which I
wish to state informally. I am not prepared to say that it is
going to be a constant thing, but I think it will be of interest to
the metallurgists and engineers present. There are erected and
infoperation now at Pittsburgh two stationary converters owned
by Oliver Bros. & Phillips. They are built under the Clapp-
Griffith patents, and they have been producing some remarkably
good low metal. I suppose you are all familiar with the charac-
ter of the converters. The tuyeres are on the sides and close to
the bottom. As the operator turns the main pressure of blast off,
the blast enters behind a system of plugs and drives them into
the tuyeres. These plugs have small apertures through their
center, which remain open to keep the metal from chilling in the
tuyeres. Hence the oxidization, while the heat is being tapped
out, is reduced to the minimum. Another feature is the cinder
tap. They have been making some most beautiful low metal, and
it possesses an ever-constant property of welding. They have
made some splendid specimens of boiler tubes that will stand all
sorts of torture without showing failure. My special interest was
to find out how much good the cinder tap did. So last week I
started modestly by taking some iron that contained 0.9 phos-
phorus and using 50 per cent. of that and 50 per cent. of Besse-
mer iron. The analysis of the resulting metal was about this:
0.54 phosphorus, 0.0065 of silicon, .50 of manganese, 0.08 of sul-
phar, 0.12 of carbon. I expected, of course, that it would go to
pieces in the rolls. It was cast into seven-inch ingots. They
were rolled into a billet and that rolled into half-inch rods, and the
physical test we received from the Pittsburgh testing laboratory
was more astonishing than anything else. It showed 74,790
pounds tensile strength, 48.8 per cent. of reduction of area, 55,070
pounds elastic limit and 25} per cent. elongation. I thought that
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must be an accident. So I made five more heats, but I have only
received the report of one of the physical tests of these, and that
was taken from the sprue of the ingots—the rough sprue from
the bottom casting. It was taken and rolled into an half-inch
rod, and that gave 76,760 pounds tensile strength, 55,580 pounds
elastic limit, 28 per cent. elongation, and 51.4 per cent. reduction
of area. In the language of Troy, which you will remember is
always classical, I am at present “knocked out.”
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CLVIL.
A NEW ROCK DRILL.

BY FREDERIC A. HALSEY, NEW YORK.

Ixn the invention and design of this machine, it was the writer’s
object to obtain a better steam distribution than had before pre-
vailed in machines of this class. The chief resulting differences
between this machine and others are as follows:

I. In the machines in general use the motion of the piston is
arrested at the conclusion of the return or inboard stroke, by a live-
steam * cushion obtained by giving the valve a great degree of
“lead.” In this machine the piston is stopped (so far as is possible
so to do) by an exhaust-steam cushion obtained by closing the
exhaust port soon after the return stroke has commenced, and the
steam thus compressed forms a portion of that used to effect the
succeeding striking stroke.

IT. In the machines in general use the steam is used without
expansion. In this machine expansion is introduced to any desired
extent.

ITI. The machines in general use strike a cushioned blow. This
machine strikes an uncushioned blow.

The cushioned blow is a necessity with the valve gears heretofore
usually employed—this necessity arising from the following cir-
cumstances: The length of stroke of a rock drill is not constant.
As the drill hole progresses in depth, the cylinder mnust be corre-
spondingly fed forward, but to effect this feed with perfect regu-
larity is found to be an impossibility. The effect of this irregu-
lar feed of the cylinder is to vary the point marking the end of the
stroke of the piston—the approach of the piston to the lower
cylinder head varying from stroke to stroke. Moreover, in starting
a hole, and under certain other circumstances, it is occasionally
desirable to be able to feed the cylinder forward, so as to shorten
the stroke still more than is actually necessary to accommodate the
usual irregularity of feed. In brief, the machine must be able to

* For the sake of brevity the word ‘‘steam ” will be used throughout this
paper to designate the driving medium. It will be understood that the devices
described are equally adapted to use with compressed air.
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take strokes of considerably less than normal length, without failure
to trip its valve, in order to continue in un-
interrupted action. This circumstance has
usually been provided for by simply giving
the valve a great degree of lead at the lower
end of the cylinder,—tripping the valve at a
point previously decided upon as the end
of the shortest stroke to be allowed, and
then submitting from necessity to the loss
of power due to the cushion thus introduced
into all strokes of usual length. In the
machine about to be described, provision has
been made for this irregular feed and length of stroke, but never-
theless, when full-length strokes are made, the valve does not move
nor is steam admitted below the piston, until the actual delivery
of the blow. There is a wide-spread impression that the cushioned
blow has been introduced designedly, in order to prevent the piston
from striking the lower cylinder head. This is an error. There is
no rock drill now in successful use, that will not strike its lower
head sharply if given the opportunity. The real cause for the
cushioned blow is that given above—the neceseity of providing for
strokes of varying length. In one of its forms (the economizer
described later) this machine strikes its head or the rock, as the
case may be, with the same force as previous cushioned-blow ma-
chines of the same size, the difference being that in other machines
the blow is the effect due to the difference between the driving steam
behind the piston and the cushion steam in front of it, while in this
machine the blow is the net effect of a smaller amount of driving
steam.

Figures 17, 18, 19 and 20 are longitudinal sections taken on the
broken line A BCD of Figure 21, the piston and valve being shown
in a number of successive positions. Figure 21 is a cross section
on the line E£F of Figure 17.

In Figure 17 the piston has just completed its striking stroke and
is ready to commence its return stroke. The steam which etfected
the preceding striking stroke has been exhausted throngh the open-
ing h, which forms the only exhaust port for the upper or left-hand
end of the cylinder. Steam enters at the supply nozzle a, flows
through the longitudinal groove 4* in the cylinder (seen also in

A

Fig.21.

* The longitudinal groove b is of such length as to maintain constant commu-
nication between the nozzle a and the circumferential groove ¢. Its office is to
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Figure 21), to the broad, shallow circnmferential groove ¢ in the
piston. This circumferential groove ¢ forms, in effect, the steam
chest of the machine, and from it the steam is distributed alter-
nately to the opposite ends of the cylinder. Through the passage
d steam pressure is maintained in the lower end of the valve chest,
firmly holding the valve in the position shown. Steam flows
through the passage e¢, and from this through the neck f of the
valve, to the passage gg, which in turn leads it to the lower end of
the cylinder. The piston now starts npward, and presently takes
the position shown in Figure 18. In passing from the position of
Figure 17 to that of Figure 18, the piston has closed the ports d, ¢,
h, and opened ¢,j. Closing h confines the exhaust steam in the
upper end of the cylinder, forming an exhaust cushion before the
piston, and accomplishes the first improvement named ahove.
Closing d merely isolates the steam already in the end of the valve
chest. Closing e cuts off the supply of steam to the lower end of
the cylinder, and for that end effects the second improvement
aimed at. Opening ¢ has no effect, as its npper end is still closed
by the valve. Opening j establishes communication between the
lower ends of cylinder and valve chest, and hence as expansion
goes on from the cut-off, the pressure acting on the end’of the valve
will gradually fall. In Figure 19 the piston has ascended still
further, and uncovered the port %, admitting steam through the
passages [ and # respectively, to the upper end of the cylinder and
valve chest. The former completes the work of stopping the mo-
tion cf the piston; the latter, being opposed only by expanded
steam at the lower end of the valve, as just explained, shifts the
valve downward, thus establishing communication between the
port gg and the exhaust passage 0. The piston now commences its
descent, and closes and opens the various ports in the reverse order
to that just explained. Closing % has no effect, as ¢ being now
open, the steam can pass through it to the upper end of the cylin-
der. Closing ¢ effects the cut-off for the upper end of the eylinder,
exactly as closing ¢ did for the lower end. Opening ¢ has no effect,
its upper end being now closed by the valve. Opening A effects
the exhaust.* In Figure 20 the piston has just uncovered the port

" lessen the otherwise inconvenient length of the circumferential groove ¢. This
in turn diminishes the length of piston and cylinder, and hence weight of
machine.

* In the actual machine a covered passage leads the exhaust steam from the
port A to the passage o, so that the exhaust from the two ends of the cylinder
escapes to the air through a single outlet, w, of Figure 21.
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d leading to the lower end of the valve chest, and it has thus estab-
lished the condition which will reverse the valve, and insure the
next upward stroke. As the port d is just uncovered, and no more,
the piston is at the point marking the termination of its shortest
working stroke. Should the piston stop short of the position shown
(by reason of excessive feed), the port & would not be uncovered,
the valve would not reverse, and the machine would stop. As will
be seen, the piston is at some distance fromn the lower cylinder head,
this distance representing the latitude of irregularity permitted in
the feed. The piston may stop anywhere between the end of the
cylinder and the position of Figure 20, and the action will continue.
In order to effect the third improvement (the uncushioned blow),
it is necessary to provide an arrangement, which, notwithstanding
the passage o is always opened at the position shown in Figure 20,
shall yet, when full-length strokes are made, permit the piston
to pass on and complete its stroke without the movement of the
valve actually taking place until the delivery of the blow. This
is effected by simply constricting a portion of this passage d—mak-
ing it of such small size that the passage through it of the steann
neceesary to move the valve, shall be delayed until the piston has
had time to pass on and complete its stroke. In the machine as
actually made, most of the ports opening into the cylinder are
arranged in pairs,and diametrically opposite one another, to obviate
side pressure on the piston.

Figures 22 and 23 are indicator diagrams* photographically repro-
duced from the original pencil lines, and being taken at working
pressure, with wide-open throttle, unrestricted speed, and full-length
stroke, illustrate the action of the machine. Figure 22 is from the
upper end, representing the striking stroke, and Figure 23 from the
lower end, representing the return stroke. At p, Figure 22, the
piston is in the position of Figure 17. At ¢ the exhaust port 4 is
closed and compression begins; at » the port% is opened, full-
pressure steam enters, stops the piston at 8, and reverses the valve ;
at ¢ the port ¢ is closed and expansion begins; at u the port A is
opened and exhaust takes place. At thelower end of the cylinder
there is no gradual rise of pressure like that from ¢ to » of Figure
22. At this end the rise of pressure is practically instantaneous,
and the result is the undulations of Figure 23. While, however,
the upper side of Figure 23 is about valueless, the lower side renders

* Taken with the machine operated by compressed air.



A NEW ROCK DRILL. 75

clear the action which it is desired to show. As stated, the ma-
chine was running its full stroke—as near to its lower head as was
considered safe—nevertheless, there is no lead whatever shown. At
v the exhaust from the upper end of the cylinder occurs, and the
crossing of the two exhansts produces the flutter shown. The port
d is also opened at v, but it is clear that steam is not admitted until
the end of the stroke is reached.

It will be observed that the point of cut-off depends upon the po-
sition of the ports e, %, lengthways in the cylinder, and can be varied

Fig. 22,

Upper end
strikli)ng stroke.

P
q
Fig. 23.
Lower end
return stroke.
L W v

INDICATOR DIAGRAMS FROM THE ECONOMIZER ROCK DRILL.

Air pressure 55 lbs. (gauge pressure.)
Throttle valve wide open.
Speed approximately 400 blows per minute.
Scale of spring 60 Ibs. per inch.

CROSBY INDICATOR.

at will in the design and in the two ends of the cylinder independ-
ently. The effect of the cut-off on the striking stroke is to diminish
the force of the blow, while the effect of the absence of cushion is
to increase it. The former may be adjusted to the latter so that
the blow struck is precisely the same asin cushioned-blow machines,
but of course obtained with a smaller consumption of steam. On
the other hand, a late cut-off may be employed on the striking stroke,
thus giving the full effect of the uncushioned blow to increased
power. It is freely recognized that fuel is but one of many items
of expense, and that in many situations speed of execution far out-
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weighs any economy in fuel that might be realized through the
use of the expansion principle. To meet both situations—those
where economy and capacity, respectively, are leading objects, two
classes of machines are being made—one having cut-off on both
strokes, and the other on the up-stroke only. The first machine is-
named the ¢ Economizer,” and the second the ‘ Slugger,” and
either is furnished as the situation requires.
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CLVII.
A NOVEL HAMMER-HEAD AND DIE.
BY WNX. HEWITT, TRENTON, N. J.

I~ the ordinary construction of steamn hammers the head and die
are usually secured to the piston-rod, which is slightly tapering at
the end, by means of keys applied to a slot in the connection

T ]

pa Y

Fig.24

between the piston-rod and head, and a dovetail joint in the
connection between the head and die. The objection to this and
all other modes of connection by means of keys is, that the unequal
expansion and contraction of both the head and die continually
knocks the keys loose—no matter how tight they may be driven—
necessitating frequent stoppages to tighten up, which are sufficient-
ly annoying in themselves even if they do not lead to more serious
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consequences, such as the bursting of a head or cracking of a die ;
and althongh these parts are generally made of cast steel, such
events are not of uncommon occurrence, especially in shingling,
where foul blows are frequent.

The device which I present to your notice in this paper was
applied a few years ago to a Sellers hammer in the works of the
Trenton Iron Co., and has effectually overcome the difficulties
mentioned, being a much cheaper as well as better arrangement.

Referring to the accompanying sketches (Figs. 24 and 25), 4 is the
piston-rod ; B, the head secured to the lower extremity of the

Fig.25

piston-rod by means of a tapering split ring, C, and a circumscrib-
ing wrought-iron band, J. E'is the die. H, H are a series of lugs
projecting radially from the exterior face of the lowermost portion
of the head,and A', A" are a corresponding series of lugs projecting
similarly from the exterior face of the uppermost portion of the
die. The two series of lugs in the set of the parts are so disposed
as to be vertically aligned in corresponding pairs.

The parts are joined in the following manner :—The wrought-
iron band J, is first shrunk upon the head B, to keep it from fract-
uring, and the head, with the band shruuk upon it, is then heated
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to a red heat. The tapering sleeve or ring C, which is split like a
piston-ring, is now slipped over the end of the piston-rod; the
head B while red-hot placed around this; and the die placed so
that the lugs on it come directly opposite those on the head. The
tapering ring Cis then driven down tightly with a sledge; the
head left to cool; and finally, the bands shrunk ground the lugs,
as shown in the sketches. The opposing faces of the lugs are faced
cff or beveled so that they do not touch in the contact of the die
with the head in order to provide against the possibility of their
receiving or sustaining any portion of the shock from the blows of
the hammer, which otherwise would break or destroy them. The
bands around the lugs in shrinking are of course subjected to an
enormous tension, which retains them fixedly in position and holds
the die immovably in place, until it is worn out, when it is removed
by cutting the bands and replaced by a new die. The head B on
cooling shrinks sufficiently, as practice has proved, to prevent the
tapering ring C fromslipping or shaking loose. A leather washer is
placed between the end of the piston-rod and die, to previde for a
slight amount of elasticity and ameliorate somewhat the force of the
severe blows. The tendency of the blows, it is obvious, is to drive
the tapering ring in tighter, and the force thus exerted outwardly
against the head is so great that it would soon break it if it were
not for the wrought-iron band J, which effectually prevents this.
The head and die are made of cast iron.

DISCUSSION.

M. Hutlon.—As Mr. Hewitt is not present to speak of them him-
self, I might mention one or two points which interested me when
Mr. Hewitt was first showing me this arrangement of his. In the
first place, the combined action of the heat and the blows on the
leather packing between the end of the piston-rod and the top of the
die is such that in the course of a few months, or whenever any
inspection of the thing is necessary, the leather is found to have
become charcoal. It is a fine pulverulent packed mass in that
cavity. Mr. Hewitt also says that the life of this cast-iron head
is from twelve to fourteen months of constant use, and shingling
say about 10,000 tons of iron.

President Sweet.—It occurs to me, in looking over the drawings,
that there is one piece more than is necessary. If the rod is ta-
pered, the conical ring can be dispensed with, making the taper-
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ing fit on the rod. It is not necessary to make any allowance for
shrinkage. Simply put it in place, and let it shrink on.

Mr. Davis.—The taper-ended piston-rod would force itself down
to its full extent every time, by the blows and the amount of mo-
mentum in the rod and piston. It would probably upset itself to
such an extent as to loosen itself or split the hammer-head. This
taper ring is very similar to the ordinary Sellers’ method. The
point about it that makes it such a good ‘connection is that that
ring is left a little above its seat, and, as the hammer strikes, the
momentum of the ring itself drives it toward home. The ring is
not heavy enough to do any damage; whereas the great weight
of piston and rod pounding on a taper would burst the hainmer-
head or destroy the fit. I would like to ask how large the ham-
mer is to which this was applied, becanse in our shops we have
used hammers up to six hundred and fifty pounds with the ordi-
nary Sellers’ connection constantly during the last five and a half
years. One is a2 hammer that serves about twenty-five smiths’
forges. The same head is in use to-day, and apparently as good
as the day it was 'made. That tapering ring seems to answer
every practical purpose. The piston-rod in every case comes
right down solid against the hammer-head, and does not seem to
upset itself at all from the usage. Our Sellers hammer-heads are
easily removed at any time by warming them, and may be secured
firmly on the piston-rod again by simply dnvmg the taper ring in
its place.
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CLVIIL
TABLE OF SIZES OF CHIMNEYS.

BY WILLIAM KENT, M. E., NEW YORK.

THE accompanying table of sizes of chimneys for various horse-
powers of boilers is based on the following data :

1. The draught power of the chimney varies as the square root
of the height.

2. The retarding of the ascending gases by friction may be con-
sidered as equivalent to a diminution of the area of the chimney,
or to a lining of the chimney by a layer of gas which has no
velocity. The thickness of this lining is assumed to be two inches
for all chimneys, or the diminution of area equal to the perimeter
x two inches (neglecting the overlapping of the corners of the
lining). Expressed algebraically, let [ = diameter, A = area,
E = effective area.

For square chimueys, £ = D* — 812 =4 - ?—“gé
. - 8D - -
For round chimneys, £ = = (J)’ -9 )= 4 - 0592 /4

For simplifying calculations, the coefficient of ,/A may be taken
as 0.6 for both square aud round chimneys, and the formula
becomes

E=4-06 A

3. The power varies directly as this effective area Z.

4. A chimney 80" high, 42" diameter, has been found to be
sufficient to cause a rate of combustion of 120 pounds of coal per
hour per square foot of area of chimney, or, if the grate area is
to the chimney area as 8 to 1, a combustion of 15 pounds of coal
per square foot of grate per hour. This is fair practice for a
boiler of modern type, in which flues, or tubes, are of moderate
diameter, gas passages circuitous, and heating surface extensive
in proportion to rate of combustion, so as to cool the chimney
gases to 400° or 500, and produce high economy.

5. A chin;ney should be proportioned so as to be capable of
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giving sufficient draught to cause the boiler to develop much more
than its rated power, in case of emergencies, or to cause the com-
bustion of 5 pounds of fuel per rated horse-power of boiler per
hour.

Conditions 4 and 3 Weing assumed, the 80’ x 42" chimney, 9.62
square feet area, will cause the combustion of 9.62 x 120 = 1154.4
pounds of coal per hour, or at 5 pounds of coal per horse-power
per hour, is rightly proportioned for 231 horse-power of boilers.

The power of the chimney varying directly as the effective area,
E, and as the square root of the height, A, the formula for horse-
power of boiler for a given size of chimney will take the form,—

HP. = CE 4/, in which Cis a constant.
For the 80" x 42" chimney, £= 4 — 0.6 /4 = 7.76 square feet.

vh = 8.944 feet.

* Substituting these values in the formula it becomes,—

231 = C x 7.76 x 8.944,
whence C = 3.53,

and the formula for horse-power is
HP. = 3.33 £ \/h, or, HP. = 8.33 (4 — .6 4/ 4) 4/A.

If the horse-power of boilerisgiven, to find the size of chimney,
the height being assumed,

_ 0.3 HP.
vh

For round chimneys,—Diameter of chimney = Diam. of £ + 4".

For square chimueys, Side of chimney = /£ + 4".

In the formulwe and table no account has been taken of the
difference which is believed by some authorities to exist in the
efticiencies of round and square chimneys of equal area, nor of
the differences of friction and of rate of cooling of the gases in
iron and in brick chimneys. Should experimental data of these
differences, or of the effect of infiltration of air into brick chimneys,
be obtained in future, the formule and table may be corrected
accordingly.
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CLIX.

TABLES FOR FACILITATING CALCULATIONS OF
BOILER TESTS.

BY WILLIAM KENT, M. B., KEW YORK.

THE calculation of the results of a series of boiler tests involves a
considerable amount of figuring and use of formuls, and unless an
engineer is very expert in arithmetical calculations, the correction
of mistakes in calculation is often one of the most annoying parts
of his work. The table of factors of evaporation for the purpose
of reducing evaporation under actual conditions to equivalent
evaporation from and at 212° herewith presented has been found
of considerable service in the writer's practice. both in saving the
labor of original calculation and in lessening the chances of errors
in figures. It is much more complete than the table in the third
volume of the American edition of Wiesbach, or the similar table
in Appleton’s Eucyclopedia of Mechanics. The table was first
calculated by a system of continuous additions and corrections to
the sixth decimal place. Whenever the last two figures were
between 47 and 53 inclusive, the calculation was revised for the
purpose of determining whether or not in making a table of four
places unity should be added to the fourth figure. The maximum
error of any figure in the table is believed not to exceed .000052.*
The table gives the factors for every 3° of temperature of feed
water from 327 to 212° F,, and for every two pounds pressure of
steam within the limits of onlinary working steam pressures.

The difference in the factor corresponding to a difference of 3°
temperature of feed is always either .0031 or .0032.  For interpo-
Iation to find a factor for a feed-water temperatare between 32°
and 212°, not given in the table, take the factor for the mearest
temperature and add or subtract, as the case may be, .2010 if the
difference is .0031,and.0011 if the difference is .0032. As in nearly
all cases a factor of evaporation to three decimal places is accu-

* Ou the supposition that the steam tables used in making the tables are cor-
rect, and that 9%63.7 thermal units is the curreet value of the latent heat of evap-
oration at 21 F. 11 968.1, the value given by some aathorities, had been used
in the calculations, the factors would be Q004 or .00US less than those in the table.
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rate enough, any error which may be made in the fourth decimal
place by interpolation is of no practical importance.

The tables used in calculating these factors of evaporation are
those given in Charles T. Porter’s Treatise on the Richards Steam
Engine Indicator, and the formula is the well known one, Factor

H—h

965.7’
pressure, and % the total heat of feed water of the observed tem-
perature.

In addition to the tables of factors of evaporation there are
given tables of temperature and total heat units, reckoned from
32° F., of water and steam from 0 to 250 Ibs. gauge-pressure, and
of water from 32°to 212° F., all condensed from Mxr. Porter’s
tables. Also a column showing weight of water per cubic foot
according to Rankine’s formula, as given in D. K. Clark’s Rules,
Tables and Data, but corrected for apparent errors, and interpo-
lated for the degrees of temperature not given by Clark. As thete
is considerable difference in figures in the second decimal place of
weights of water given. by different authors, it is considered un-
necessary to put figures beyond the second decimal place in the
table, although the third decimal place was used in making the
interpolations.

in which H is the total heat of steam at the observed
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FACTORS OF EVAPORATION. -

10+ 20+ 80+ 40+ 454+ 50+ 52+ | 54+ 56+
P33 8 45 55 60 [ 67 | 69 71
FACTORS OoF EVAPORATION.
1.00 .01 1

200 351. 801. 0228 0821
206 66 511.0212| 99 .031 52
203 98' 43 84
200 ' 1.01291.021 51 .0415
197 G0~ 46 .0306; 47
194 2i 38, 85 78
191 | 1.02281 69:1.0417 91 .0510
183 | 5.,| 1.0400, 41
185 el 32, 1.051 73
w2 1. 03171 20403 ~ s.n 51
17 | 91 42 85
176 | 80 651. 05m| 7 .06l 81 66
178 | 1.0411| 57.1 98
170 431 89! 941. .0729
1677, 4 59,1.0620
161 | 1.0508! o1f 5l 92
161 371 0622 821. 1. .0823
158 | 531.0714] 54
155 84| 45 86
152 1.0681 1.0716,  _%61. .
149 62 471.osos| 091 1. 48
146 93 78| 89 61 9
143 | 1.07241.0810 70,1, .1011
140 56, 41 |1.0901_ .10071. 42
137 | 87 72 83 61 73
131 | 1.08181.0903  641.101 51 1.1104
131 | 49 84 95 1.11001.11171.1 1.1 86
128 | 81]  66]1.1026' A114) 82| 48 61 67
125 | 1.0012, 97 571.1105 45 63 79 08
128 . 4311028 89 36l 56 9411211 . 11229
19 | 74 5911.1120 68/1.1207'1.1225p 4°| 48! 60
116 | 1.1005 90| 51 99| 39] 56 3 79| 92
13 861.1122  821.1230] 70, 881.1801'1.13101.181 1. 1323
110 | 8| 581.1213)  611.1801'1. 1'-319| 30‘ 49 48l
07 9 8 @ 3 8l | 73 9| 85
104 . 1.11301.1215| 761.1323 3 981 14011.14101 1416
101 61 461.1307) 55  941. 14121 1429 35l 41 47
93 | 92 71 88  861.1426) 43 60 66 78]

95 12231.1309] 691.1417] 57 5 97.1.1504°1. 1510
93 | 55| 401.1400, 48| 881.15061.16221.1520] 85! 41
89 86 m| 81l 7el1.1519] 87 53| oo’ 86

# ° 1.18171.1402 631.1510, 50| 68 o1 971. 1603
83 ! 48 83 94 4 81: 99'1. 10161 1022.1.1628 84
80 | 79, 841.15 525|  731.16121.1630 47, 63" 59 es
17 11410 T 95 506;1.1004 T S S T

4 411.1526 87 85 5 921.17091. 1715117122 1. 17>s
n 72 581.1618) 66 1. 17061 1728 40, 53 59
63 | 1.1504 #9  49| 97 87 55 w84 90
65 851.1620  80,1.1728 68 861. 180’1 1809,1.18151.1821
62 66 5i11711] 59, 99'1.1817 | T 487 R
59 971 82, 43  901.1830 48 7l o 88
56 | 1.16281.1718. 741 18211 61! 79 961 1902:1.1908 1.1914
53 58] 441.1805' 52|  921. 1910 1.1927 ml 89, 45
50 f0| 5 36 841. 1933 41 58| 64 78

7|1 1721(1.1808 71. 1915‘ 72 89| 95:1.2001.1.2007
4 52 87 9s| 881 2008'1.2020/1.2026, 82| 89
41 83| 681.1929, 771.2017, 84 51 571 64 70
88 | 1.1814{1.1900, 601.2008) 48, 65 88 951.2101
85 45] 81 39| 790 9e1. 21131 2119/1.21268| - 83
L 76 621.20221  50'1.2110/1.2128! 511 &
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FACTORS OF EVAPORATION.

+ 60+ 62+ 6+

1] 7w 91

FacTors oF EVAPURATION.

212°F] 1. 1.
209 | 1. 38 5
206 64 81 91 1. 1.0407
203 ge1.04011. 1. 1. 1 1. 3 38
200 | 1.04211.0427| 88| 54 65 69
197 sy o) (i 1.0501
194 | go| 96l1.05011. 1.  1.051 1.05221 32
191 | 1. 1.0521]1.0527 49 54 50 64
189 53 58 7 80 8 90 95
185 84, 90| 951.08011.  1.06111.06161.0622 .0626
1857 1.06151.0621°1.0627| 32 53 58
139 41 47 52| 58 63 69 79 84 89
178 78] 84/ 89 951 1.07111.0718.1.0721
173 1. 1.07081.07151.0721'1 3l W 471 52
170 41, 46 52 63 63 7 7 83
167 . 72 78 88l 04~ OT0806 . 10815
164 981.0808'1.0809'1.08151 .C825!1.0881 41| 48
161 | 1.0820| 85 40| 48] 5711 62 2 7
158 60| 66 72 77 88| 93 98 .0904'1.0008
155 62| _971.08031.00091.  1.0919.1.003511. 35 40
152 | 1.0923'1.0929 ] 5117 54 61~ eil T
149 | 5 60 om 7 g2 87 97/1.1002
146 91 711.1002 1.1008, .1013(1.10181. 1029|  84
s | 11000110981, 1094] 84 9| 44| 50 80 65
140 gl na nel e 0 76 8L 91 96
137 70 8% T wei.ee 1107 1 2101 1122 11127
134 11110 11116 1.1122 11125 33 i3 49, 54 59
T 42 47 5% 590 01 wl sl sl 9o
123 T 39 84 90| 951.12011.1206' 12111.12161.1221
125 112041 110125112201 1928} 22 BT 42 47 52
122 35 4L 4T hT 5N B3 68 R GRS
19 66 72 78 &3l &y 94 991.13 0)1 1210 11315
16 | 98'1. 1803 1.1309 1. 13151.13201.1825/1.1831, 36/ 41 46
M3 1113200 81 40 46 5l -):l 62  6il 72
10 60 ST | 93| 981.14081. 1408
07 DIl 971.1403 1 1408 11414 1.1410 1.1424'1.1420) 347 39
104 | 1142211428 B4 39 4 50 moel e 0
o1 s sy 6 %0l 78 81| 92 971.1502
08 | 851 00| 961.1502'1.150711.1512 1. 1518011523 1. 1528, 38
95 | 1.15161.152111.1527 83 88 43 49 ,4 59 64
9 477 758, 587 64 69 7 solT 87 90l 95
89 T 84 89 951.1600'1.1606 1.16111. 1016 1.1691 1.162
*§  1.16001.16151.16211.1636 82/ 37 42 47 52 57
€3 i 40, 460 52 57 03 68 T3 78 83 88
80 711 7n 88 w8 93] 991.17041.17101.17151.1720
7 1702 11708 1714 1.1719 1132311730 3’| 1 48 i
3 O - 61! T
i 70, 6 &Y BT 92 O 11505 1180811843
68 961 18021.1807 11813 1.1818 11824 1.1829, 84 =9 44
6  1.1827 38| 38 44 40 55 60 65 0 3
62 l 58 64 GO TH 80, 861 9l 96 1.1901:1.1906
59 80 951.19011.1906'1.19121. 191711922 1.1027 w2 a7
56 | 1.19201.1926] 82 a7 43 58 58 63 68
53 s %0 G5 6s 4 ek 8 91 99
50 82 88| 94  991.20051. 00101 2015 1. o021 1.2026'1.2031
37| 1.2018 1.2019(1.2025'1.2050 36l 41| 46 52 57 62
4 44| 50| 56 61l 67 72 178 88 o3
41 "8 81 87 98| 91.21081.21001. 21141.2119 1.2124
8 | 12107120121, 2118'1.21241.2120- 84| 40! 500
35 48 49 6 65 71 81, €8

09' 75 80 86 91 971 22021. 2207 1.22121.22\1
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FACTORS OF EVAPORATION.

Gauge Pres- : T ] |

suree jbrTns B0+ 2. [ B [ 29 |- T B s . M+ . 96+ | 9Be
Absointe ; .

Pressurer 88 45 L ¥ M T W 105 W 9 .1 13
eed

‘:;!" Facroms or Evaromaviox.

212 1.0319 1.0858 1.0855 1.0363 1.0367 1.03:2 1.0876 1.0381 1.0885 1.0389.1.03938
200 0 K 90 94 99 1.0403 1.0405'1.0412 1.0416 1.0421:1.0425
2061.04111.04161.04211.04261.0430 35 39 43 48 53 56
208 43 4% 52 57 6 e 51 ™ 9 83 88
200 74 W84 89 93 951.05021.0506 1.0511 1.0515/1.0519
1971.05061.0511 1.05151.05201.05251.0529 ~ 83~ 38 42 48, 60
194 37 42 47 51 56 60 63 a9 3 781 82
191 69 3 8 & & 92  961.060! 11.0605 1.0609 1.0613
18+ 1.0600 1.06051.06101.06141.06191.06231.0628 32 86 40| 45
1 31 86 41 46 50 55 59 63 68 T2 76
=2 63 68 72 T &1 56 90 85  991.07031.0707

]

179 94 991.07041.0708 1. o~131 07171.07221.07261.0330. 35 39
1761.07251.0780 385 40 49 53 T 6 66 70
173 57 62 66 71 .5 0 84 93 7 1.0801
170 88°  93:  981.08021.08u71.08111.08161.08201.08241.0820| 88
1671.08191.08241.0820 547 3k 48 47 51 56 60| 64
164 51 56 60 65 69 4 ™ 8§ 8 9 95
161 220 &7 92 961.08011.09057.09101.09141. ooégx .0923:1.0927

58

89

8

’)81 09131.0918 1.0923 1.0927 32. 37 41 45

155 45 49 51 59 63 68 T 77 8 35
"1'{. 76 81 85 90 ~ 95 991.10041.10081. 10121 1016:1.1021
1491.10071.10121.1017 1.1021 1.10261.1030 85 39 48 53

146 88 43, 48, 53 57, 82 66 70 "5 0 83
143 70! (i3 74 84 8y’ 93 71.11021.1106,1.1110,1.1114
1401 1101 1.1106 1.11101.11151.1120 1. 11241.1129 33 87 41 46

187 7782 877 427 467 51 55 60 64 '6-8‘ 78
134 o3 68 3l W g 8 9  951.12001.12041.1208
131 95  991.12011.12091.12181.12181.12221.1227 81| 8| 39

1

1261.12261.1231, 85 40 45 49 53 58 6 66 7
15 57 62 6! T' ¢ 80 85 89 98  981.1302
1227 w8 T 93 T 9R1.13021 1807 1.1311 1.1816 11320 { 18951.1820) 83
1191.18201.13241.182) 84 83 48 47 51 56 64

16 511 55 6 6 ¢ T4 8 8 87 96(1}' 95
13 8 s 91 96 1.1401 1.14051.1409 1.1414 1.1418 1. 14221 wao
1101.14181.14181.14221.1427 82 86 41 45 49 53]
0 4449 b4l 58 es 61 a2 18 80 85 89
104, 75 80 ss‘ 89 9y  991.15081.15071.1512,1.15161.1520
10111508 1. 15111 1516(1.1521 1,1525/1.1580, 34 43! 51
o 38 42 am s2 el 6L 65 0l 7 8y
9% 69 74 78 88 87 92°  961.16011.16051.1609]1.1618
921.1660 1.16051.1609:1.1614 1.1619 1.1623 1.1628] 52 — 88| 40, 45
89| a1 88 41 45' 50| 64 09 e el 7 78
8 62 6| 72 81 85 94 981.1703(1.1707
83 93] 9<i1.170411. 1.0‘1 1712,1.1717'1. 17’11 1725/1.1730| 84 88
801.1724/1.1720|  84]  u30' 43 48 52, 56 61| 65 69
77 58 60| 65 707 44 70, 83 88 92| 96/1.1600
74 871 91  96'1.1801'1.18051.18101.18141.1819/1.1823!1.1827| 81
711.1818(1.18231.1827 82 3s| 41 450 50 54 58 62
68 49| 54 58' 63 68 72 81 8| 89 o4
65 80, 85  89' 94’  99'1.19031.19081.19121.1916(1.1920'1.1925
Te21. 1911 1.1916 1182011925 1.1930. 34 30 43 47| 62| 56
B 42 47l 52, 56 61 6 70 74 78 88 87
!m| 73 78 83 87 93  961. zoon 200511 2010(1.2014{1.2018
531.2004(1.2000.1. 2014'1.2018'1.20231. 2028 | 41 45 49
85

50 40 45 50 54 59 o7| 76 80
471 66| 11 "8l 85" 90 94 8.2 1081 2107 1.2111
4 o8l1.3102/1.2100/1 2172 191761, 2121|1 2125:1.2180 84| 88 43

4, 2109 ss 38| 48 47 65 69 .73
B 6 74 78 88 87 96(1.2900{1. 2904
|122001m51 220912m412213122231m7 81 85

1 ao9l1 86 41 49 54| 6 67
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FACTORS OF EVAPORATION.

Gauge Pres- ' l
mz;.l‘g-‘-;lltf:hl 105+ | 110+ | 115+ - 120+ | 125+ | 130+ | 185+ | 140+ | 145+ i 150 +
Prese. 1bs. 1151 120 125 130 135 140 145 150 155 160 | 185
Peed .
::;'i FacCTORS oF EVAPORATION.
212.1.0397 1.0407(1.0417 1.0427]1.0436(1.0445/1.0453 1.0462;1.0470 1.0478 1.0486
209.1. om| 80| 40/ o8 67 76| 85  931.05011.05609 1.0517
206 70, 80, 89  99.1.05081.05161.0525 83|  41; 48
203, 921 0502:1.0511:1.0521'1.0580| 89| 48 56| 64l 72| 80
200'1.0523; 33 43, 52 62 70, 70 87  961.06041.0011
T 74|~ 84|~ 03 1.0602,1.0610 10619 1.0627 85 48
194 961 0606'1.06151.0624 88 42| 50 58 66 74
191,1.0617 1.C627; 3. 47 56 65 82 90'  981.0708
188! 49 59| w87 e61. o~051 07131.07211. 0729 37
185 80 %011 07001 1.07001.07191.0727) 86 44/ 58 - 6168
182 10712 1,07 07’2| 81, 41| 50 59 61 6 84  921.0800
19 43 53 6% 72 81| 90| 991.0807'1.08151.0828 81
1 74 84  941.0803,1.08181.08211.0830, 89| 47 55 62
1731.080611.08161.0825  85: 53 61 70| 78 86 94
150 371 47 57| 66 75' 84| 931.0001/1.0909 1.0917 1.0925
167~ #8 78 88 97.1.00071.0915'1.0924 82| 411 49, 56
1641.09001.09101. 0919|1 0929 88 47| 55 64 72 80 88
181 81 41 60 8 78 87, 951.10031.10111.1019
158 62 72 91'1.1000'1.100911.10181.1026| 35| 43 50
155, 931.1008]1. 1013|1 1028 82 41| 49, 58 66 T4 82
1521.1025 85" 44'" 54| 63" 72 81 e8| 871.11051.1118
M9 56 66l 76 85  941.11081.11121.11201.1128 36, 44
148 87 971.11071. 11161 11260 84 43 51| 60 68 75
1481.11181.1129| 38 571 08| 74 88 91  991.1207
140, 50 60l 70 ~9| 88l 971.12 12001.1214]1.1222]1.1280] 88
BT 81 91|i12011.12101.12191.1228 7 87 4 03, 61| 69
1341 12121.1222| 82 41; 51 59 68 6 5. 931.1200
131, 43 53 63 3, 82 91|  991.13081. 1316 1.1824] 32
128 75 85 041.13041.13131.1322.1.1331) 89, 43} 55 63
1251.1306 1. LT 70 86 94
R 3T | 5786 75 84 931 1401 1.1409 1.1417:1.1425
119 68 88 OT1.14071.14151.1424 8% 41 401 56
16 991, 14091 14191.1429 3% 47, 55 64 80
1131.1431 41  50[ 60 69 78 86  951.15031.1511/1.1519
1o 62 72 82 911.15001.15091.15181. ws 34 42 50
107~ 931.1503 1.15131.1522 ~ 81, 401 49 77 65 a8l sl
1041.1524, 34/ 44 53 62 71| 80 88 97'1.1605/1.1612
101 55 65 75| 84  941.1602,1.16111.16201.1628 36| 43
98 86 061.1606'1.16161.1625 34 42 51 59 67 75
951.16181.1628 87 47 56, 65 73 &2 90|  98/1.1700
92 T4 bl 68 58 87 96/1.1705 LTI TT: 172111729 87
80l  901.17001.17091.17181.1727 36, 44 52 60 68
861 1711 1.1721] 31 40, 49} 58 o1 75 sl o1 99
8 42 52 62 71' 80l 89  981.18001.18151.1823|1.1830
_80,_ 78 83 931.18021.18121.18201.1820' 37, 46| _ 54 61
77 T.18041°18141.1824 84 43 52 60 69, 77| 83 93
85 45 65 65 74 83 911.19001.19081.1916/1.1924
i 67 77l 86 961.19051.19141.1922 81 89| 47 55
8 981.19081.19171.1027 36 45 54 62 70| 78 86
651.1920 39 49 58 67 78 85  931.20011.2009]1.2017
627 60 T 7000 80 89 981.20071.20161.2024 B2 40| 48
5 911.2001:1.20111.20201.2029, 88/ 47 55| 63 71| 79
51.2022) 82 42 51 60| 69 7 94 1.2102(1.2110
5 53 63 73 82 911.21001.21091. 21171 2126) 84 41
50 84  941.21041.21131.2128 81] 40 48 57| 65 72
T 1201512125 85 44 Y T 88| 66/1.2203
4 46 56| 66 78 &5  94/1.22021.22111.22191.2227 85
4 77 87 971.22071.22161.2225 83| 42, 50| 58 68
831.22031.22101.2228| 38 47 56| 64 73j 81 8 97
: 50/ 59| 69 78 87|  951.28041.2312/1.25201.2328
82 m| 81l 901.2800.1.2809/1.2818'1.2826] 85 48\ 5\ ®
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Zio.I TEITR IS WATER, BAYWEES £° awp ¥ F. -reckioed frm 32° F))
AND WEGZY ¥ WAYER PER <UBIC FOOT.

."“__,," ﬁ“ Hia.® Usorye _-:fzfﬁ 'm"m. Hear Ustre. -:‘-:‘;’?}L
2 F 0. 6 .42 #°F 55.05 62.16 °
F :. 62 13 s 58.05 62.15
24 2. 6. 9 5.5 62.14
£ 3. 6242 90 3%.66 62.13
F7 3 4. 62. 42 91 .06 62.12
7 5. 62 42 92 e 06 62.11
P 6. 62.42 93 61.08 62.10
%9 3. 62 42 94 62.(¢ 62.09
s 8. 62.42 95 63.07 62.08
41 9. 62.42 € 64.07 62.07
42 10. 2.42 9 65.07 62.08

Y 1. 62.42 (<] 65.07 62.05
44 12. 62.42 w0 67.08 62.03
45 13. 62.42 100 63.08 62.03
“ 14 62.42 101 69.08 62 01
43 15. 62.43 102 0.9 62.00
4 15 62.41 108 s1.09 61.99
49 17 62.41 104 200 61.97
5 1% 62.41 105 73.10 61.96
51 19. 62.41 1.6 74.10 61.85
2 20. 62.40 107 75.10 61.93
53 21.01 62.40 108 76.10 61.92
54 23.01 62.40 109 ! .1 61.91
55 | 23.01 2.39 110 78.1i 61.89
w8 24.01 62 39 11 79.11 61.88
57 2500 ., 6239 112 80.12 61.86
5 2601 '  62.38 113 s1.12 61.85
5 27.01 ' 62.88 114 82.18 61.83
60 2801 62 37 113 83.13 61.82
61 29.01 2.37 116 81.13 61.80
62 30.01 | 62.36 17 85.14 61.78
63 31.01 62.36 118 86.14 61.77
64 32.01 62.35 19 7.15 61.75
65 33.01 62.34 120 88.15 61.72
65 . 84.02 62.34 . 121 £9.15 61.72
67 | 35.02 62.33 . 122 90.16 81.70
68| 86.02 62.33 - 128 91.16 61.
69 87.02 62.32 . 124 92.17 61.67
70 | 38.02 62.31 ;' 125 93.17 61.65
71 80.02 62.31 ' 128 94.17 61.63
72 40.02 62.30 . 127 | 95.18 61.61
3 41.02 62.29 128 96.18 61.60
7 42.03 62.28 ' 129 97.19 61.5
5 43.08 62.28 - 180 93.19 61.56
'] 44.03 62.27 181 99.20 61.54
7 45.08 62.26 Il 132 100.20 61.52
78 46. 62.25 i 138 101.21 61.51 -
79 47.03 62.24 .. 134 102.21 61.49
80 48.04 62.23 | 185 103.22 61.47
&1 49.04 62.22 | 186 104.22 61.45
82 50.04 62.21 187 105.23 61.48
83 51.04 62.20 | 138 106.23 61.41
84 52.04 62.19 189 107.24 61.89
85 58.05 62.18 | 140 108.25 61.37
88 54.05 62.17 || 141 109.23 61.36
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T | HearUmms. | VRORT, | TRNERRA | mear Unems. | RO
142° F. 110.26 61.84 178 °F. 146.52 60.59
148 111.26 61.33 179 147.568 60.57
144 112.27 61.80 180 148.54 60.55
145 113.28 61.28 181 149.55 60.58
146 114.28 61.26 182 150.56 60.50
147 115.29 61.24 188 161.57 60.48
148 116.29 61.22 184 152.58 60.46
149 117.80 61.20 185 158.59 60.44
150 118.81 61.18 186 154.60 60.41
151 119.81 61.18 187 155.61 60.39
152 120.32 61.14 188 156.62 60.87
153 121.83 61.12 i89 157.63 60.34
154 122.88 61.10 190 158.64 60.82
155 123.84 61.08 191 159.65 60.29
156 124 85 61.06 192 160.67 60.27
157 125.85 61.04 198 161.68 60.25
158 126.86 61.02 194 162.69 60.22
169 127.87 61.00 195 163. 71 60.20
160 128.87 60.98 196 164.71 60.17
161 129.38 60.96 197 165.7 60.15
162 130.89 60.94 198 166.78 60.13
163 181.40 60.92 199 167.74 60.10
164 182.41 60.90 200 168.73 60.07
185 133.41 60.87 201 169.77 60.05
166 134.42 60.85 202 170.78 60.02
187 185.43 60.83 203 171.79 60.00
168 136.44 60.81 204 172.80 59.97
169 187.45 60.79 205 173.81 59.95
170 138.45 60.77 200 174.83 59.92
17 139.46 60.75 | 207 175.84 59.89
172 140.47 60.78 ! 208 176.85 59.87
173 l 141.48 60.50 ! 209 177.86 59.84
74 142,49 60.68 || 210 178.87 59.82
175 143.50 60.66 | 211 179.89 59.79
176 | 144.51 60.64 || 212 180.90 59.76
177 | 145.52 60.62

ToraL HEAT UNITS IN WATER AND STEAM.
(Reckoned above 32° Fuhrenheit.)
Ganee Absolnte Temperature Heat Units Heat Units Latent Heat
Prexeure. Pressure ahr. in Steam. in Water. of Evaporation.

Ib. per »q. in.i 1bs. persgq. in. ° II. k. —h.

0. 1 14.606 212.00 1146.60 180.90 965.70
0.304 15 213.03 1146.91 181.94 964.97
1+ 16 216.30 1147.91 135.25 962.66

L 5+ 20 227.92 1151.45 197.04 954.41
10 + 25 240.00 1155.14 209.31 945.83
15 + 30 250 .25 1158.26 219.74 938.52
20 + 35 259.18 1160.99 228.84 932.15
25 + 40 267.12 1163.41 236.94 926.47
30 + 45 274.30 1165.60 244.27 921.83
85 + 50 280.85 1167.60 250.97 916.63
40 + 55 286.90 1169.44 257.15 912.29
42 + 57 289.11 1170.14 259.50 910.64
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Gauge Absolute Temperature Heat Units Heat Units
Pressure Pressure Fahr. in Steam. in Water. of Evaporation.
1b. per xq. in. Ibs. per #q. < ., h. H—h.
41 + 59 201.43 1170.82 261.79 909.03
46 + 61 208.60 1171.49 264.02 907.47
48 + 68 295.7 1172.13 266.18 905.95
50 + 65 207.78 .16 268.30 904.46
51 + 66 208. 7 1173.07 269.34 908.78
52 + 67 299.79 .88 270.36 908.01
53 + 68 300.78 .68 71.88 902.30
54 4+ 69 - 801.75 .97 272.88 901.59
65 + 70 302.72 1174.27 278.87 900.90
56 + 7T 303.67 .56 274.35 900.21
57 + (5 304.62 .85 275.82 899.58
58 + 8 305.55 1175.13 276.28 898.85
59 + 4 306.47 .41 277.28 808.19
60 + o 807.39 .69 278.17 897.53
61 + 76 308.29 .97 279.09 806.88
62 + ki 800.18 1176.24 280.01 896.28
68 + 78 810.07 .51 280.02 895.59
64 4+ 9 810.95 .78 281.82 894.96
65 + 80 311.81 1177.04 282.71 894.88
66 + 81 312.67 .80 283.59 803.71
67 + 82 813.52 .56 284.47 898.09
68 + 88 814.86 .82 285.33 802.49
69 + 84 315.20 1178.07 286.19 891.88
70 + 85 816 02 .33 W7, 891.29
4+ 86 816.84 .58 887.88 890.69
72 + 87 817.65 .82 288.73 860.11
78 + &8 818.45 1179.07 289.54 889.58
74 + 89 819.25 .81 290.86 888.95
% + 90 320.04 55 201.18 888.88
76 + 91 320.82 .79 201.98 887.81
7+ 92 321.60 1180.03 292.78 887.25
78 + 93 322.37 .26 203.57 £86.69
9 + 04 3:8.13 .49 294.86 886.14
80 + 95 828.88 72 265.14 835.59
81 + 96 324.63 .95 495.91 885.04
82 + 97 825.38 1181.18 206.67 884.51
83 + 8 826.11 .41 207.43 883.97
84 + 99 326.85 .63 208.19 883.44
85 + 100 827.57 .85 208.94 882.91
86 + 101 828.29 1182.07 209.68 882.39
87 + 102 829.01 .29 800.41 881.87
88 + 103 829.71 .50 801.14 881.36
80 + 104 330.42 .72 301.87 880.85
90 + 105 331.11 .93 802.59 880.84
91 + 108 331.81 1183.14 203.30 879.84
92 + 107 832.49 .85 304.01 879.84
98 + 108 883.17 .56 804.71 878.84
94 + 109 838.85 LT 305.41 878.85
95 + 110 334.52 .97 806.10 877.87
96 + 111 835.19 1184.17 806.79 877.88
97 + 112 835.85 .88 807.48 876.90 °
08 + 113 886.51 .58 808.16 876.42
99 + 114 837.17 .78 308.88 875.94
100 + 115 337.81 .97 309.50 875.47
101 + 116 338.46 1185.17 810.17 875.00
102 + 117 339.10 .87 310.83 74.54
103 + 118 139.74 56 311.49 874.07
104 + 119 340.37 % 812.14 873.61
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Gauge ' Absolute Temperature Heat Units Heat Units Latent Heat
Prossure Pressure ahr, “in Steam. in Water. of Evaporation.
1b. per &q. in. Ilbxs per sq. in. © H. . A H~h.
105 + 120 341.00 .94 812.79 878.16
106 + 121 841.62 1186.18 818.43 872.70
107 + 122 342.24 .82 814.07 872.26
108 + 123 342.85 .61 814.71 871.80
109 + 124 848.47 .70 815.84 871.36
110 + 125 344.07 .88 815.97 870.91
111 + 120 844.08 1187.07 816.60 870.47
112 + 127 345.28 .25 817.22 870.03
118 + 128 345.88 .43 317.83 869.60
114 + . 129 846.46 .61 318.45 869.17
115 + 130 347.00 .7 819.06 868.74
116 + 131 847.64 .97 319.66 868.31
17 + 132 348.28 1188.15 820.27 807.88
118 + 133 848.81 .83 820.87 867.46
119 + 184 849.38 .60 821.46 867.04
120 + 135 349 95 .68 522,06 866.62
121 + 186 350.52 .85 22 64 866.21
122 + i 187 851.09 1189.02 823.28 865.79
123 + 188 851.%5 .19 323.81 865.38
124+ | 189 352.91 .87 324.89 864.97
125+ | 140 852.77 .54 824.97 864.57
126 + 141 353.32 .70 25. 54 864.16
127+ 142 353.87 .87 826.11 | 803.76
28 + 148 854.42 1190.04 826.68 863.36
120 + 144 354.96 .20 827.24 862.96
130 + 145 855.50 .87 827.80 862.57
181+ | 146 35604 .58 828.36 862.17
132 + 147 356.57 .70 828.91 861.78
133 + 148 357.11 .86 820.47 1 861.39
134 + 149 357.64 1191.02 830.01 ;  861.01
B+ | 150 358.16 .18 330.56 860.62
136 + 151 3358.68 .84 331.10 | 8060.24
137 + 152 359.20 .50 331.64 859.86
138 + 153 35972 .66 332.18 | 859.48
139 + 154 360.24 .81 332,71 | 859.10
140 + 155 360.75 97 1 833.24 853,78
1+ 156 361.26 1192.13 ¢ 833.57 | 85%.35
42 + 157 361.77 28 1 834.30 857.98
143 + ! 153 362.27 44 834.82 857.61
144+ 159 3627 .59 835.35 857.24
145 + 160 363 28 . 835.87 -856.87
14 + 161 363.77 .89 336.38 856.51
47 + 162 864.27 1193.04 336.90 | 836.15
148 + 163 364.76 .19 887.41 855.7
149 + 164 365.26 . 34 337.92 | 835.42
150 + 165 365.74 .49 338.43 | 855.07
155 + 170 ' 368.16 1194.23 840.93 °  833.29
160 + 175 370.51 | .95 348.38 i 851.57
165 + 150 372.82 & 1195.45 345.78 84487
190 + 185 875.08 1196.84 848.18 £848.21
175 + 190 377.29 1197.01 850.43 848.58
180 + 195 379.45 .67 852.68 844.99
185 + 200 881.57 1198.32 354.89 848.43
190 + 205 383.66 .95 857.06 841.90
195 + 210 385.67 1199.58 859.18 840.40
205 + 220.44 | 889.84 1200.84 363.61 837.84
220 + 235.14 | 395.48 1202.55 369.34 833.21
285 + 249.83 400.76 1204.17 874.91 820.26
250 — 264.53 I 405.84 1205.72 880.25 825.48
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CLX.
SOUND CASTING.
BY THOMAS D, WEST, CLEVELAND, OHIO,

THE term sound is of far more importance than any other which
can be applied to designate a good casting.
A sound casting can seldom be judged by its outward appearance.

Fig.29, Fig.30. Fig.31.
N\
(0] ‘e
N
JO o
Tester $ {80 3
; - “ 5 Fig.32.

The smooth skin is often nothing but a shell cevering defectiveness,
and not until a casting is broken is its soundness known.
Soundness is often of more value in determining the strength of
a casting than the quality of iron of which it is made. A casting
made of the best of strong iron can easily have its strength an-
nalled through inner defectiveness. Almost all machinery castings
are more or less liable to contain holes from sand, shrinkage, or
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blow-holes. Often castings are so constructed that even were the
moulder to turn them out free of sand or blow-holes, the shrink-
age-hole would show up, were the casting to be broken, despite all
the feeding he could do; the reasen for this is best shown through
an explanation of Fig. 29. Here we have, as is often the case, a
heavy and light part connected. Now, were it always practicable
to have the heaviest part the uppermost, as seen at Fig. 30, so as to
be accessible for feeding, then the moulder could justly be blamed
were the casting not sound.

No doubt every engineer will at a glance perceive the difficulty
attending obtaining the perfect soundness of such a section as
Fig. 29. Here we have the heaviest portion surmounted by a light
body, which will become set much the soonest. The light part hav-
ing frozen, any feeding-head that may be over it cannot be of any
further beuefit in supplying the lower heavy portion to feed its
solidifying crust—which, by the way, in many cases, may not have
begun to set until after the upper light part has solidified. This
lower body having nothing now left to draw from, will draw metal
from its uppermost liquid portion, which in such a section as
shown, would leave cavities which would weaken the casting at 4.

In practice when such sections as at Fig. 29 are thought to be re-
quired to stand much strain, it is best generally when practicable to
have an enlargement made as seen at B3, Fig. 31. This givesa body
which by means of a feeding-rod and by occasionally pouring hot iron
in the feeding-head will remain in a fluid state as long as the heavy
portion. - This accomplished, it can be readily seen that a cavity as
at 4, Fig. 29, is prevented from being formed.

Now it is by no means practicable to attain soundness in all
castings by this means, for there are many moulds in which the in-
tended form of the casting would be made almost unrecognizable
were they to have all their heavy sections thus reached and fed by
risers. Attending this is often the impracticability of placing over
three or four feeders upon a mould, for often the bars of the cope,
chaplets, binders and weights will not permit of using any more.
Then, again, were it practicable to have a cope filled with feeding-
heads, there are many castings which, in order to be sound would
require that more men be taken off fromn the work of ¢ running off
the heat” than foundries at casting-time can generally spare.

It is very evident from the shapes of existing patterns and cast-
ings, that but little thought has been given to this element involved
in obtaining an entirely sound casting. The best place to study
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this error is at the “ scrap pile.” There one can find the shrink-
hole in many forms. Often fillets which were intended as factors for
strength will be found to be exactly the reverse. The greater part
of machinery castings made, are more or less filleted, and some
designers have the idea that the larger the fillet the greater the
strength given. In cases where the fillet is fed by other metal
than that contained in its central body this may be true. Often
fillets are not accessible to be fed by other than the metal contained
within its own body, and therefore, as illustrated by Fig. 32, a lange
fillet in such cases may often be a source of unsoundness.

A well-proportioned casting should not always be considered only
from the standpoint of the strains which its respective parts have to
stand. While it is often true that some part may be very light in
comparison with others, it is more often better that the light part
be made heavier in excess of what its strength requires in order
that strains may be avoided as well as “ draw- holes,” caused through
unequal thickness of parts.

To give some data as to what extent ordinary cast iron will
shrink, I have lately been experimenting with round balls of different
diameters. The sizes of these were respectively about 4", 53", 63",
and 10§". Two of each size were cast at three different heats,
thus making altogcether 24 balls, and of these 12 were cast without
any feeders, while 12 had them. The feeding heads for 4" balls
were 24" diameter; for 53" balls, 33" diam.; for 63" ball, 4"/ diam.;
for 103" ball, 5” diam.

For the first three sizes, the height of head from the flask joint
up to the top of gate was 9”,and for the 10§"” balls the head was
12”. The gates which admitted the metal into the moulds were
cut broad and very thin, in order that they should freeze a few
moments after the mould became full, thereby insuring that metal
did not enter through the pouring gates to supply any shrinkage.
In pouring these balls, the iron was medium hot,and the gates
were filled up to the heights given. The balls having the feeding
heads were “ churned ” until they solidified.

In cleaning the castings, the feeding heads werc chipped off so
as to preserve the spherical form of the balls as much as possible.

This statement withreference to the manner of moulding and
casting the balls is simply given to show the conditions under which
the tests were made. :

The following is a table giving the weights of the balls and the
difference between the fed and the unfed balls :
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FIRST HEAT.

Mixture of iron 200 Ibs. ordinary No. 2 pig and 400 Ib. scrap.

nu::l‘.’:!n. or FED. UNFED. SHRIRKAGE FOUND. "::"m;l‘rzl.o’
4 8lbs, 12 oz 8lbs. 10 oz| 2 oz 1.428
5" |20« 11|20« 8¢ 8 « 0.906
6" | 89 « 104« | 89« 4 8y « 1.024
103" | 150 « 147 « 15 «| 83 « 1.875

SECOND HEAT.
MIXTURE OF IRON.

100 1bs. No. 1, Bessemer. A strong coke iron.
lw [ o« Hubb‘rd. [ 6 [
100 “ ¢ PineGrove. ‘  charcoal iron.

800 ¢ Machivery scrap iron.

mmn or FED. UKFED. SHRINKAGE FOUND. P'::lc:l’;;:f:t? i
4 | 81bs. 184 oz.| 8 1bs. 12 oz. 1% oz. 1.060
53" : 20 « 13 < | 20 ¢« 9« 4 « 1.201
63" | 89 « 113 | 39 6« 54 « 0.865
108" Im “12 | 148 ¢ T ¢ 21 « 0.876

This second heat was poured with middling fluid iron.

THIRD HEAT.

MIXTURE OF IRON.

400 1bs. No. 1, Hubbard. A strong coke iron.
£00 ‘ Machinery scrap iron.

|

PERCENTAGE OF

i rED. UNTED. Inmnnmn POUND.|  SHRINKAGE.
4 l 81bs, 143 0z. | 81bs. 124 oz. | 2% oz. 1.576
5¢" l 20 ¢ 14 <« | 20 ¢« 9% | 41 « 1.272
(1 | 89 ¢ 12§ «« | 30 ¢ T} i 6 ¢« 0.785
104" 5149 “ 8 ¢« |148 ¢« 68 l 18 « 0.752

7
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In this third heat, with the exception of the 103" balls, they
were all poured with a more fluid metal than was used in the two
upper heats. This I would assign as the reason for the 63", 58",
and 4" feed balls being heavier than any of the others, as shown.

In classing one heat against another, the mixtures of the iron
must be taken into consideration. Balls from each of the respec-
tive heats were split in order to learn, if possible, the cause of the
dissimilarity of weight most noticeable in the sinaller sizcs.

The cuts at Fig. 32 partly illustrate the fracture of the split balls.

FED Fig.32a UNFED

The three smallest sized unfed balls showed a very open grain at
their centers, gradually increasing in density towards the shell.
The unfed 10  balls were not only very porous at their centers
but contained large holes as well. The flat place seen at K shows
about how the top part of the unfed balls looked. This was of
course formed while the crust remained fluid enough to supply
shrinkage. After the crust became set, the balance of shrinkage
was then drawn from the innermost fluid portion of the balls as
proved by the porousness and holes found when the balls were
eplit open. The fed balls were the most dense in the middle, the
most porous part of them being about midway between the shell
and center, as seen in the cut. The density of some of the fed
balls at the center was remarkable, and was a clear explanation o.
the cause of their variation in weight. This center-density was, n¢
doubt, mainly caused by the pressure exerted by the feeding rod, and
the occasional supplying of the feading heads with hot iron. When
feeding a casting the feeding rod at the latter end, is more or less
enlarged, caused by molten metal sticking to it. This may be
knocked off or a new rod used, but whichever way is used there
will exist variations in the manipulations of feeding sufficient to
cause the dissimilarity in weights seen. It seems reasonable to
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assert that a thick feeding rod should exert more of a pressure
and disturbance than a thinner rod,and that the smaller the ball the
more effect could be produced.

In moulding these balls I was very careful in all the manipula-
tions performed. The ramming, venting, drawing of the pattern,
and gating, were as near alike as study and care could make them.
In feeding, attention was given to the procuring of solid castings.
The 103" ball would occupy from fifty to sixty minutes to be fed
solid, and although these largest balls show about the lowest per-
centage in shrinkage they no doubt give the nearest approxima-
tion that it would be practical to assign to shrinkage in the general
run of castings, which if called 1 1b. to the 1 cwt. of casting, would
not be far out of the way.

TESTING MACHINE.

While it is essential that a casting should be fed solid to be
strong, the temperature of the iron used is also a factor for considera-
tion. .

Some time ago I made the assertion that metal poured at a dull
lieat would produce the strongest iron. Having made this asser-
tion, there could be no one more anxious than myself to have seen
this kept a maintained fact. Mr. Gardiner, foreman of Pratt &
“Whitney’s foundry, at Hartford, Conn., has informed me that,
through experiments which he had made with test bars, poured
<dull and poured hot, he found the hot-poured bars the strongest.
"Thinking that I might be in error, from the fact that the tests I
liad made were but few and crudely performed (as can be seen from
the description then given), I desired to give the question a thor-
ough test. Having no testing machine, I devised the simple affair
shown in Fig. 28 for the purpose of dealing with the subject. In
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using this machine, bars 1” square x 24" long were tested. In
all tests the hot-poured bars stood the greatest load. To make sure
that my machine was working correctly and to know what the re-
sults would be were heavier bars used than 1” square, I had some
patterns made, measuring 41", 21", and 14" square by 24" long.
When cast, they were taken into the machine shop and acenrately
planed up to the respective sizes, 4", 3}", 2", and 1” square. The
following table shows the strength of the dull and hot-poured bars
as found by tests taken by an Olsen machine at the Ohio Steel
Works, Cleveland, O.:

SECTION OF BARS. BREAKING i SECTION OF BARS. BREAKING

24 INCHES LONu, LOAD. .| 24 1NCHES LONG. LOAD.
4" square. Hot 56,130 ' 2" square. | Hot 9,520
4" . Dull 49,850 || 2" “ Dull 6,400
P Hot 88,470 ) Hot 1,050
sl o Dull 26,960 || 17 - Dull 1,020
2" Hot 7,560 1"« Hot 1,130
2 Dull 6,340 | R Dull 960
20 v Hot 8,650 |,
PR ‘Dull 6,810 l

The above bars all showed a perfect fracture, with the exception
of tho 8}" dull bar, which showed a honey-combed center. These
3}" bars were inténded for 4,” but as soon as the skin was broken
when planing them “blow-holes” were seen, and thinking that
were the bar planed down they might disappear, the machinist was
instructed to mnke the bars 8} sq. As every cut revealed fresh
holes it was found no cleaner at 3}” tkan at the 4” square.

These blow-holes wore readily accounted for by the fact that the
iron with which this bar was poured was so dull that it would hardly
flow out of the ladle. It was purposely so poured in order to learn
how it would stand for strength, The result as shown will no doubt
be a surprise to many as it was to me, for although this bar showed
such a bad fracture, we see that it stood within 1,510 lbs. as much
as the hot bar whoso fracture was perfect like all the others. Tt
might be well to state that these test bars were cast vertical in order
to insure their being sound and clean. There would be two bars
of the same size moulded, and after one was poured with the
hot metal direct from the cupola, the ladle would be allowed to
stand until the balance of the metal was just dull enough to insure
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that the casting should run up full and square. T have omitted the
mixtures of which the respective bars were made, for the reason
that a knowledge of themn would be of no assistance in determining
the end sought.

Since making the above tests it has occurred to the writer's mind,
that his first experiments which showed dull iron to make the strong-
est bars were affected by the fact of the first test bars being poured
with metal which was, as stated, agitated with wrought-iron rods.

The above bars were all poured with tron which was not in any
way agitated ; the metal being left to cool off naturally. Therefore
the first test may not be in any error, and may simply go to show that
it 48 beneficial to agitate hot metal with wrought iron-rods.

Before closing I would respedtfully call further attention to the

machine shown in Fig. 28.

This machine was first originated for'the purpose of aldlnw me
to determine the strength of the 1" sq. bars above mentioned. As
some such machine would be found very useful to many, I studied
to make it as presentable as possible. The weight of the whole
machine is only about 80 1bs., and any one who may choose to give
it a trial would, I think, be pleased with its workings, especially
in view of the amount it wonld cost to mnake one (which should not
exceed £#6.00). The machine is most adapted for testing foundry
mixtures of iron, and new brands of pig iron. As seen it will re-
cord the threc essential points which foundry men ought to know
about their iron. '

The first is the contraction of the iron.

The second its deflection.

The third its strength.

In obtaining the contraction, the pattern A from which the test-
lars are to be made should be just the length of the distance be-
tween the standpoints B B. Then when the bars are cast, all that is
neeessary after one is set in place is to keep it tight to one end and
the space at the other will give the contraction.

For obtaining the deflection, a piece at F has a slot through which
& thumb set-screw binds it against the stand H. Before com-
mencing to screw down upon the bar A, the piece F is set down
upon the ratchet-wheel K, and being secured by means of the
thumb-serew above mentioned, it will, of course, remain stationary.
Then when the bar A breaks, its deflection can be told by the space
between F and the top of the ratchet-wheel. The two arms which F
is seen to have are for the purpose of holding a small 2" iron rule,
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divided into fifty or 100 parts, and there are glots in the arms for
the purpose of holding the rule.

To obtain the strength, the load is applied by means of the screw
E, which is 13", having 9 threads to the inch. In the bottom of the
screw there is a steel pin, having a bearing surface of about }".
The ratchet-wheel K is of course secured to the screw E, and a part
of the screw projects up above it so as to leave a pin for the ratchet
lever D to work upon. The lever D is provided with a ratchet pawl,
so that the operator can stand in the one place while working the
screw. Behind the pawl is a spring so as to force it into the teeth
of the ratchet, At 8 is a sliding band, which when pulled back
releases the hold of the spring upon the pawl, thereby allowing the
ratchet-wheel or screw to be tufned back without removing the
lever B.

At the end of the lever is a common 25 cent spring-balance scale.
Across its face at R is fitted a thin piece of brass or copper plate.
A wire is inserted in a small hole which is drilled through the lit-
tle pin of the balance which indicates the pounds, this wire project-
ing out from this pin upon each side alike. Then when pulling the
balance, this wire squarely pushes up the registering plate R, so that
when the piece to be tested breaks the plate will register the load.

The length of this lever from the center of the screw to the
point from which the balance pulls is 18”. The reason for having
the balance lying in the semicircular frame P is simply to in-
sure that the pulling is always done in the one direction. The
scale used with this is the 24 lbs. scale, and a load of 1,200 lbs.
(which is about the strength of ordinary cast iron when tested in
such sized bars as shown) exerted upon a bar to be broken will but
show abont 12 1bs. upor.: the scale.

In wsing this machine, were it desired to graduate the scale so as
to know in actual pounds what load was being applied, all that is
necessary is to set the machine upon some rolling platform secale
which will weigh about 2,000 1bs. After the machine is bolted or
clamped to the lower frame of the scales, and the weight of the
machine noted, then turn down the screw, and as the beam of the
platform scale rises, mark off npon the face of the spring balance
at every hundred a straight mark. Then after going as high as is
desired, the hundreds can be subdivided if preferred. Now I know
that many will object to the use of the screw as a feature of this
machine. The machine is certainly one that could not be used as
a standard, but it will answer to let a shop know the relative strength
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of its irons. If the screw is an easy fit, kept clean, and well
lubricated, the machine should for such a cheap wrinkle give good
approximate results. At least the deflection and shrinkage are two
things which could be counted upon as positive.

When making the test bars, they should be run by means of
skimming gates, and in moulding them care must be exercised in
order to have the bars come all alike. The bars I used were made
in a flask which had a flat iron bar mortised into each end of the
nowel, just as far apart as the pattern is long. By this means the
moulds could not be lengthened through any rapping of the
pattern.

To know the strength of iron and the amount which it will
shrink, is certainly a point of value in aiding to make strong,
sound castings ; and while it is often impossible to know whether a
casting is sound until it is broken, we ay, through a knowledge
of the mode adopted in making it, often be guided in placing con-
fidence as to the strength and soundness of the casting produced.

It should not be always looked upon as the culmination of skill
to make a casting * peel ” and be smooth.  Many castings are
more easily produced smooth than sound, and the skill and ex-
perience generally required to make sound castings will often rank
far above that required to make them smooth.

DISCUSSION.

Mr. Barnes.—It is a matter of great interest to many of us who
use castings to learn io®this way from Mr. West that there are
those among foundrymen who seek with constant and well-directed
effort to make something that is thoroughly good in itself. There
is such a thing as merely making something that shall sell, and it
is another and a more important thing to make that which shall
be good in itself.

AMyr. Randolph.—I would like to ask Mr. West if he has noticed
any great difference in the shrinkage of different qualities of
cast iron. A few days ago I noticed some driving-wheel centers ;
one or two were of very soft iron, the others very hard. I found
they were cast from the same pattern, by the same man, in green-
sand moulds. The hard wheels were seven-sixteenths of an inch
smaller, being forty-four inches in diameter.

Mr. West.—That would about accord with the experience of
almost every foundryman, that hard iron, as a general thing,
shrinks more than soft iron.
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Myr. Stetson.—I supposed the only ones who knew anything
about cast iron were those who used it. I am exceedingly an-
noyed by poor castings, and am glad to see it recognized that the
foundrymen do know something about it. I would like to inquire
if there is any progress being made in the method of casting un-
der pressure. This method (I mean air pressure) was invented in
this country and applied to casting car-wheels. I have been in-
formed that Whitworth used this method in casting his larger
gauges, and on their being broken they show a very fine fracture—
the grain is fine and looked strong. I should like to know if
there is any possibility of making a sure thing of cast metal by
the introduection of this method.

Mr. West.—I believe they have cast cannon under hydraulic
pressure in some parts of Europe; but in this country there is
nothing that I know of that is any way modern in reference to it.

The only way that ordinary foundrymen have of applying pres-
sure to moulds is by the height of gates or heads. I believe that
somewhere in Europe they had some large pipes to make that had to
stand enormous pressure, and they were to be cast of a mixture of
-wrought iron, steel and cast iron. This was melted in a cupola,
and in order to make that metal sound it is said they put about
from nine to ten feet of a head upon the mould. Pressure may to
an extent be created by feeding. As shown in that ball there,
the metal in the one that is fed is very close and dense, and in
the working of the rod, as stated in the paper, it sometimes gets
very thick and acts like a plunger, therdy in a sense exerting a
pressure upon the cooling metal. That, probably, is toea great
extent the cause of the fineness of the iron seen in the fed balls.

Mr. Durfee.—In churning a casting aslarge as that, does not the
feed rod waste away to some extent and get incorporated with the
substance of the iron 