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NOTE.

THE considerable bulk of the annual volume of Transactions has induced the
Publication (‘lommittee to direct that the full list of members of the Society
should be omitted from the preliminary matter therein. The list which would
have been published here is that which was corrected up to July, 1896, and was
issued as a second edition of the Seventeenth Catalogue. The following sum-
mary records the number of members in each grade :

Honorary Members. .....coviuiieeeiertnesss onenerenionssessssossses 16
Members. .......... ceeeenes Geeserenieas eeeeees feeiaseseer i eeaans 1,387
A880Ciate Members., . ... .o.iiiiiieiiiiniiies totineeiirieacatannnneans 101
Junior Members......... Ceeeeeraeeaaens feeses esisssessasssetens aue 294

Total Membership. .. .......cciireiieeiiieiienieeieariienenennns .. 1,748
Life Members™........ Cereieasiaeeianan ceeesean o feeetiitnect e 64

¢ These Life Members are included in the total membership above, in the class to which
they belong.



RULES OF THE AMERICAN SOCIETY OF
MECHANICAL ENGINEERS.

ART. 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.

Art. 2. All persons connected with engineering may be eli-
gible for admission into the Society.

ART. 3. The Society shall consist of Honorary Members,
Members, Associates, and Juniors.

ART. 4 Honorary Members, not exceeding twenty-five in
number, may be elected. They must be persons of acknowl-
edged professional eminence.

ARrT. 5. To be eligible as a Member, the candidate must be
not less than thirty years of age, and must have been so
connected with engineering as to be competent as a designer
or as a constructor, or to take responsible charge of work in
his department. or he must have served as a teacher of engineer-
ing for more than five years.

NoTe.—The Rules of the Society, adopted in 1880, were in force until 1884,
when they received a general revision by a careful committee, whose report, dis-
tributed by letter Lullot, was adopted November 5, 1884. In December, 1894,
a rimilar extensive revision was made under direction of the Council, and the
present rules are those of 1894. Thev include the amendments made in 1889,
1891, and 1898, which were the only changes since the revision of 1884,
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ART. 6. To be eligible as an Associate, the candidate must
be not less than twenty-six years of age, and must have the other
qualifications of a member ; or he shall have been so connected
with engineering as to be competent to take charge of work,
and to cooperate with engineers.

ART. 7. To be eligible as a Junior, the candidate must have
had such engineering experience as will enable him to fill
a responsible position, or he must be a graduate of an engineer-
ing school.

Art. 8. All Honorary Members, Members, and Associates
- shall be equally entitled to the privileges of membership. Jun-
iors shall not be entitled to vote, nor to be officers of the
Society.

ART. 9. Nominees for Honorary Membership must be pro-
posed by at least five Members who are not officers of the
Society. References shall not be required of a nominee for
Honorary Membership, but the grounds upon which the appli-
cation is made must be fully set forth in writing and signed by
the proposers. '

Art. 10. A candidate for admission to the Society, as a
Member or as an Associate, must make an application on a form
to be prepared by the Council, which shall contain a written
statement giving a complete account of his engineering ex-
perience and an agreement that he will, if elected, conform
to the laws, rules, and requirements of the Society. He must
refer to at least five Members or Associates personally known
to him. A candidate for admission to the Society as a Junior
must make an application on the same form and refer to not
less than three Members or Associates personally known to
him.

ART. 11. The referees for each candidate for admission to
the Socicty shall be requested to make a confidential communi-
cation on a form to be prepared by the Council, setting forth in
detail such information, personally known by the referee, as
shall enable the Council to arrive at a proper estimate of the
eligibility of the candidate for admission to the Society. Such
confidential communications shall be destroyed by the Secretary
as soon as the vote has been officially declared.

Art. 12. All applications for membership must be presented
to the Council, and this body shall consider each application,
assigning to each, with the applicant’s consent, the grade in
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the Society to which, in its opinion, his qualifications entitle
him. The names of those candidates recommended for election
by the Society shall be immediately printed on a ballot, and the
ballot mailed at once by the Secretary to each voting member
of the Society. Persons desiring to change their grade of
membership from junior to associate or from associate to
member shall make an application in the same manner and on
the same form as that required for a new applicant.

ARrT. 13. A member entitled to vote may leave the name of
any candidate on the ballot untouched to vote in favor of the
admission of the candidate to the Society, or he may erase the
name to vote against it. He shall enclose the ballot so
approved by him in a sealed blank envelope, and enclose this
envelope in a second envelope, on which he shall write his
name, and mail the same to the Secretary of the Society. A bal-
lot without such endorsement shall be rejected as defective.
The rejection of a candidate by seven voters shall defeat his
election.

ART. 14. The aforesaid envelopes containing the ballots shall
be opened by the Council, at any meeting thereof, and the names
of those elected shall be announced in the next meeting of the
Society. The names of applicants not elected shall not be an-
nounced, nor recorded in the proceedings.

ARrT. 15. Endorsers of any applicant not elected may, within
three months after such failure to be elected, lay before the
Council written evidence that an error was then made. The
Council may then, by a three-fourths vote, order another similar

" ballot by the Society, in which case thirteen negative votes shall
be required to defeat the candidate.

ARrrT. 16. Honorary members shall be elected by the unani-
mous vote of the Council, through a letter ballot, not less than
sixty days subsequent to the proposal, a notice of which pro-
posed election shall have been mailed at once by the Secretary
to each member of the Council.

ART. 17. Each person elected, excepting honorary members,
must subscribe to the Rules of the Society, and pay the initia-
tion fee before he can receive a certificate entitling him to the
rights and privileges of the Society, and to wear the emblem
appropriate to his grade. If this payment is not made within
six months of the election, the same shall be void, unless the
time is extended by the Council. The emblems of each grade



X RULES OF THE

of membership shall be worn by those only who belong to that
grade.

ART. 18. The initiation fee of a member or an associate shall
be twenty-five dollars, and the annual dues shall be fifteen dol-
lars, payable in advance. The initiation fee of a junior shall be
fifteen dollars, and his annual dues ten dollars, payable in ad-
vance. A junior being promoted to any other grade of member-
ship shall pay an additional initiation fee of ten dollars. Any
member or associate may become a Life Member in the same
grade, by the payment of two hundred dollars at one time, and
shall not be liable thereafter to annual dues.

The Council shall have the power, for special reasons, by
unanimous vote, through a letter ballot, to admit to life member-
ship, without the payment of the sum above named, such person
as for a long term of years has been a member or an associate.
when such a procedure would in its judgment be for the best
interests of the Society ; provided that notice of such action shall
have been given at a previous meeting of the Council.

ART. 19 Any member of the Society in arrears may, at the
discretion of the Council, be deprived of the publications of the
Society, or, when in arrears for one year, he may be stricken
from the list of members. Such person may be restored to the
privileges of membership by the Council on payment of all
arrears.

ARrT. 20. The affairs of the Society shall be managed by a
Council, consisting of a President, six Vice-Presidents, nine
Managers, and a Treasurer, who shall also be the Trustees of
the Society.

All past (ex) Presidents of the Society, while they retain
their membership therein, shall be known as Honorary Coun-
cillors, and shall be entitled to receive notices of all meetings of
the Council and may take part in any of its deliberations ; they
shall be entitled to vote upon all questions except such as affect
the legal rights or obligations of the Society or its members.

ART. 21. The members of the Council shall be elected from
among the members and associates of the Society at the annual
meetings, and shall hold office -as follows :

The President and the Treasurer for one year; and no person
shall be eligible for immediate re-election as President who shall
have held that office for two consecutive years; the Vice-Presi-
dents for two years, and the Managers for three years; and no
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Vice-President or Manager shall be eligible for immediate re-
election to the same office at the expiration of the term for which
he was elected.

ARrr. 22. A Secretary, who shall be a member of the Society,
shall be appointed for one year by a majority of the members of
the Council at its first meeting after the annual election, or as
soon thereafter as the votes of a majority of the members of the
Council can be secured for a candidate. The Secretary may be
removed by a vote of twelve members of the Council, at any
time after one month’s notice has been given him by a majority
. of its members to show cause why he should not be removed,
and he has been heard to that effect. The Secretary may take
part in any of the deliberations of the Council, but shall not
have a vote therein. His salary shall be fixed for the time he
is appointed by a majority vote of the Council.

ART. 23. At each annual meeting, a President, three Vice-
Presidents, three Managers and a Treasurer shall be elected,
and the term of .office of each shall continue until the end of the
meeting at which their successors are elected.

Agt. 24. The duties of all officers shall be such as usually
pertain to their offices or may be delegated to them by the
Council or by the Society. The Council may, in its discretion,
require bonds to be given by the Treasurer.

ARrr. 25. The Council may, by vote of a majority of all its
members, declare the place of any officer vacant, on his failure
for ons year, from inability or otherwise, to attend the Council
meetings, or to perform the duties of his office. All such va-
cancies and those occurring by death or resignation shall be
filled by the appointment of the Council, and any person so ap-
pointed shall hold office for the remainder of the term for which
his predecessor was elected or appointed ; provided that the
said appointment shall not render him ineligible at the next
annual meeting.

ART. 26. Five members of the Council shall constitute a
quorum. Members of the Council absent from a meeting may
vote by letter upon subjects stated in the call for the meeting,
said vote to be deposited with the Secretary.

Arr. 27. The President on assuming office shall appoint a
Finance Committee and a Publication Committee and a Library
Committee of five members each. The appointment of two
members of each Committee shall expire at the end of each
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year. The Secretary shall, ex officio, be a member of all three
committees.

Arr. 28. The Finance Committee shall have power to order
all ordinary or current expenditures, and shall audit all bills
therefor. No bill shall be paid except upon their audit. When
special appropriations are ordered by the Society, they shall
not take effect until they have been referred to the Council and
Finance Committee in conference.

ART. 29. It shall be the duty of the Publication Committee to
receive all papers contributed, and to decide upon which papers
or parts of the same shall be presented at the professional
meetings of the Society. They shall see that all editorial revi-
sions of the proceedings, papers, discussions, and reports are
made ; and to decide what parts of the same shall be published
in the proceedings of the Society, The Council may at its dis-
cretion revise any action of the Publication Committee.

Arr. 30. It shall be the duty of the Library Committee to take
charge of the collection of all material for the Library of the
Society, and to supervise all regulations for its use.

Arr. 31. At the regular meeting preceding the annual meet-
ing a nominating committee of five members, not officers of the
Society, shall be appointed, and this committee shall, at least
thirty days before the annual meeting, send to the Secretary
the names of nominees for the offices falling vacant under the
rules. In addition to such regularly appointed committee, any
other five members or associates, not in arrears, may constitute
an independent nominating committee, and may present to the
Secretary, at least thirty days before the annual meeting, all the
names of such candidates as they may select. All the names of
such independent nominees shall be placed upon the ballot
list, with nothing to distinguish them from the nominees of the
regular committee, and the Secretary shall at once mail the said
list of names to each member and associate in the form of a
letter ballot, it being understood that the assent of the nominees
shall have been secured in all cases.

ARrT. 32. In the election of Vice-Presidents, each member and
associate may cast as many votes as there are Vice-Presidents
to be elected. He may give all these votes to one candidate, or
distribute them among more, as he chooses. Managers shall be
voted for in the sume way.

ART. 33. Any member or associate entitled to vote may vote
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by retaining or changing the names on said list, leaving names
not exceeding in number the officers to be elected, and return-
ing the list to the Secretary—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

Agrt. 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 de-
clared elected.

MEETINGS.

AgrT. 35. The annual meeting of the Society shall be held on
the first Tuesday in December of each year, in the City of
New York, unless otherwise ordered, at which a report of pro-
ceedings 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.

ART. 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. :

Arr. 37. Special meetings may be called whenever the Coun-
cil 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. 39. 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,
provided there is a quorum.

ArT. 40. At any regular meeting of the Society thirteen or
more members and associates shall constitute a quorum.
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Agrr. 41. Unless otherwise ordered, papers shall be read in
the order in which their text is received by the Secretary.
Before any paper appears in the Transactions 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.

ART. 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 illustrating the same ; and at the time of such reading,
or as soon thereafter as practicable, he shall cause to be printed,
with the authors’ consent, copies of such papers, * subject to re-
vision,” with such illustrations as are needed for the Transac-
tions, 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 circula-
tion possible, with the view of making the work of the Society
known, encouraging mechanical progress, and extending the
professional reputation of its members.

ARrT. 43. The author of each paper read before the Society
shall be entitled to twelve copies, if printed, for his 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; pro-
vided, that said copies are not intended for sale.

Art. 4. 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 discus-
sions should not include matters relating to politics or purely
to trade.

ART. 45. These rules may be amended, at any annual meeting,
by a two-thirds vote of the members present; provided, that
written notice of the proposed amendment shall have been
given at a previous meeting,
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THE opening session of the sixteenth annual meeting differed
from any of its predecessors in that the death of the elected
President of the Society, Mr. E. F. C. Davis, while in office, had
left a vacancy in the presidential chair and had made it neces-
.sary for the Council to appoint his successor under the rules.
It was felt to be fitting that the appointee should be introduced
to the meeting by one of the past presidents. This duty fell to
the lot of Mr. J. F. Holloway, who spoke as follows:

For the first time in the history of our Society we meet to
find the chair of our President made vacant by death; for the
first time the Council has been called upon to appoint a person
to fill the unexpired term of a President elected by the Society.
This the Council has done, and later on it will be my duty as
well as my pleasure to introduce to you the person whom it has
appomted

This is not the time, nor the place, in which to speak at length
-of the many charming qualities possessed by our late Presi-
dent, Mr. E. F. C. Davis; that will be done by another at the
proper time. As the death of Mr. Davis was sudden, un-
expected, and to some extent mysterious, and as many per-
sons present did not have the opportunity of reading the city
papers which contained all the information then obtainable of
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this sad affair, perhaps a brief recital of the facts concerning it,
so far as they are known, will be of interest.

Mr. Davis, whose place of business was on Staten Island, was
wont during the summer, and while his family were out of the
city, to come to New York in the evening, and take rest and
recreation by horseback riding in Central Park. He was the
owner of a fine Kentucky riding horse, which he kept near the
Park for this purpose. On the evening of August 6th, as was
his practice, he called at the stable for his horse, and, mounting
him, entered alone the bridle-path of the Park.

From his entrance to the Park until later it is not known
that he was seen by any one until found dead by the road-
side by a company of mounted police who were returning to
their stations. The most reasonable theory by which to ac-
count for this lamentable accident was that his horse, from
some cause or another, took a sudden fright, and, shying, threw
its rider, who, in falling, struck a stone, which caused his death.
While this is the most probable cause of the death of Mr. Davis
it is, at the same time, a difficult one to understand, as he was
reputed to be an expert rider.

While the death of such an estimable gentleman as was Mr.
Davis is ever a great loss to the community at large, and a
severe and sadly lamented one to the Society over which he had
presided with such marked ability and dignity, who of us can
estimate the feeling of utter loneliness, that sense of desolation,
which such a death must bring to the home circle of which he
was the honored and well-beloved head. And if the heartfelt
sympathy of those who knew and admired him as their associate
in the business affairs of this Society, of those who were his
associates in its membership, could, in the slightest degree.
serve to lighten the load of sorrow they bear, how kindly it
would be tendered, and how sincerely it is!

Before introducing the gentleman appointed by the Council
to fill the remainder of the term for which Mr. Davis was elected,
I desire to say a few words indicative of my own feelings when
first elected as the President of this Society, and what has been
the feeling of all those who have followed me in that office, and
what I know to be the desire of the gentleman who is now about
to assume its obligations and duties. '

In a Society having so large and so widely extended a mem-
bership as has the American Society of Mechanical Engineers,
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it is impossible for any incoming President to know personally
very many of the members who may be in attendance at any of
its meetings. This is a source of much embarrassment to the
presiding officer, but it is one which can be greatly lessened by
those present if they are so disposed, and I think the manner
of doing it needs only to be pointed out to be adopted. The
way to accomplish this is for each member, as opportunity may
offer, to present himself to the President, make his acquaint-
ance, and let him make yours. I am certain that this will be
highly appreciated by your Presidents, and will certainly make
each one more at home and more at ease.

I perhaps need not repeat what I have so often said about
the duty of each member to do what he can to make each meet-
ing as great a success socially, and an occasion for making and
renewing acquaintance, and for promoting genial, kindly good-
fellowship, as it is for bringing out and distributing useful
knowledge in the various lines of our industries and professions.
It is a well established and recognized fact that, while our Soci-
ety has and is doing much to add to the world’s stock of useful
knowledge in matters technical and scientific, it is none the less
renowned for the harmony and good feeling attending the trans-
action of its business affairs, and, above all, for a kindly regard,
sympathy, and interest in the welfare of each other, which, after
all, is the “one touch of nature that makes all the world akin.”

Gentlemen, I take pleasure in introducing as your President
Mr. Charles E. Billings, of Hartford, Conn.

At the close of Mr. Holloway’s introduction, Mr. C. E. Billings
took the chair as President, and called for the reading of the
memorial minute prepared by the Council upon the death of
President Davis. ‘This was read by the Secretary, as follows :

IN MEMORIAM.

The American Society of Mechanical Engineers desires to place
upon the records of the Society and of its Council a minute ex-
pressive of the respect and regard which its members feel and
seek to make public upon the sudden and untimely death, from
an accident, of their colleague, Mr. E. F. C. Davis, President of
the Society.

The formal mould of memorial resolutions in which a corporate
body ordinarily records its action seems inadequate for a proper
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voicing of the spirit which pervades the Society in the presence:
of the death of one whom its members had known so well and
whom they had learned to admire and love. His wise and mature
judgment, his business and professional knowledge, his conserva-
tive yet energetic counsel, and his courteous consideration for
others, had made him one from whose administration of the
Society’s affairs the highest hopes had been entertained.
Although with such grief the stranger intermeddleth not, yet the
Society would presume to express its heartfelt sympathy with
those nearest and dearest to Mr. Davis, upon whom this blow has
fallen so crushingly.
Resolved, That copies of this minute be furnished to the engineering jour-
nals, with a request that they give a publicity to it in such a way that it may
serve to convey to the profession something of the sorrow and regret with which.

the American Society of Mechanical Engineers has heard of their loss in the:
death of their President.

This minute, moved as the sense of the Society, was unani-
mously adopted.

The President then addressed the Convention in the following:
words of salutation :

Gentlemen :—1 extend to you a cordial and hearty welcome
to the sixteenth annual meeting of the American Society of
Mechanical Engineers.

The silent messenger of death has removed from us my prede-
cessor, our friend and brother member, Mr. E. F. C. Davis, on
whom this Society, at its last annual meeting, conferred the
highest honor in its power to bestow, by electing him its Presi-
dent. Little did we anticipate then but what we should meet
again at this time and listen to his words of wisdom and coun-
sel; but the Almighty and Supreme Architect of the universe
has willed otherwise.

Through our representatives, the Council, I was chosen to
fill the vacancy caused by the death of our lamented friend. It
was with extreme reluctance that I accepted the office, for I
know full well that there are many among us better qualified
for the position than myself; but duty is one great law we all
recognize, inflexible as fate, exacting as destiny. Therefore,
asking for your kind indulgence, I will endeavor to discharge
the duties of the office for the remainder of the term to which I
was elected.

Looking back over the time which has passed, it hardly seems
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that it will be sixteen years next January since a few gentlemen
met in the office of the American Machinist Publishing Com-
pany at 96 Fulton Street, New York, and talked over the subject
of forming such a society.

February 16, 1880, upon invitation of Prof. John E. Sweet,
Prof, Robert H. Thurston, and Mr. Alexander L. Holley, about
thirty gentlemen held a meeting and discussed the matter and
laid plans for the formation of the Society. Complete organi-
zation was accomplished at the Stevens Institute, Hoboken,
N.J., April 7, 1880. The first annual meeting was held in the
Turf Club Theatre, New York, November 4, 1880. The attend-
ance was nearly one hundred.

The seeds which the founders of this Society planted have
taken deep root, and from the small beginning it has continued to
increase in number and in its sphere of usefulness, until to-day its
total membership, including members associate, life, and honor-
ary, is nearly seventeen hundred, embracing in its ranks many of
the brightest men, technically and practically, of the present time.
Its pathway has ever been onward and upward. No record has
ever been laid at its door, so far as my knowledge extends, which
would be unbecoming to true and honorable gentlemen.

Many of the papers read, discussed, and published on mechani-
cal subjects have been of great benefit, not only to our members,
but to those that are not members, who have been fortuna.be
enough to have had the opportunity to read them.

Our Society has done a great and good work in the pa.st
The field grows broader and the opportunities greater for still
more advanced work in the future.

Mr. Billings then read his address. from the chair, bearing
title of *“ Modern Improvements in the Drop-press.” Messrs.
Holloway, Fritz, Dean, Kent, and Hutton took part in the dis-
cussion which followed.

Topical discussions were then taken up, and the following
questions were answered :

For filtering oil having very finely divided metallic particles
in suspension, what have you found to be thé best filtering
material, either for one operation or in a series ?

‘What information can you give as to the best method for the
extraction of il from condensed steam, where it is desirable to
use the exhaust steam repeatedly for boiler-feed purposes?

Messrs. Kafer, Bang, Roelker, Langlotz, Kent, Darling,
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Bonner, Grimm, Woolson, McBride, Fritz, and Winship took
part in the debate. '

This first evening was intended rather as a preliminary
opportunity for the assembling members to meet together to
renew old friendships and begin new acquaintance. The rooms
of the Society were open from an early hour, and, with smoking
and light refreshment, the evening passed pleasantly. Just
prior to adjournment the President appointed Messrs. W. T.
Bonner and George W. Scott as tellers to count the ballots
for officers, and to report at the morning session.

SeEcoND DaY. WEDNESDAY, DECEMBER 4TH.

The regular sessions of the annual meeting began with the
session of this morning, at ten o’clock, in the auditorium. The
registration of members, even at this early session, showed that
the meeting was to be an unusually large one, and the record
before the end of the meeting showed that the size and numeri-
cal success of the meeting were to be noteworthy. The plan
was adopted of numbering the lines on the official register, and
providing that the usual button badge worn at the Society’s
convention should bear a number corresponding to the number
on the register. It will be seen that by this expedient every
one could immediately ascertain the name of every one else
without the embarrassment of a direct question to this end, and
the practical result showed that the meeting was one of the
most suocessful on the social side that had ever been held.
The register showed the following persons in attendance from
the list of members. The total registered, including guests,
was four hundred and nineteen.

Alden, Geo. 1. Bauer, C. A. Bristol, W. H.
Aller, A. Beardsley, A. Brooks, M.
Almond, T. R. Billings, C. E. (Presi- Brotherhood, F.
Almy, D. ’ dent). Bulkley, H. W.
Ashley, F. M. Birkenbine, Jno. Bullock, M. C.
Baldwin, A. T. Bixby, W. H. Burchard, A, W,
Baldwin, 8. W. Boenig, R. W. Buzby, C. E.
Ball, F. H. Bole, W. A. Cadwell, W. D.
Bang, H. A. Bond, Geo. M. Cahoon, J. B.
Bardwell, A. F, Bonner, W. T. Caldwell, A. J.
Barnes, A. T. Bowden, J. H. Canfleld, H.
Barr, H. P. Boyer, F. H. Carpenter, H. A.

Barr, J. H. Bradley, W. H. Carpenter, R. C.



Cary, A. A.
Chase, H. 8.
Cheney, W. L.
Childs, A. E.
Christie, W. W,
Clark, W. L.
Clarke, 8. J.
Coffin, W. C.
Cogswell, W. B,
Colvin, F. H.
Colwell, A, W.
Conuell, J. A.
Conover, E. K.
Corbett, C. H.
Cottier, Jos.
Crane, W. E.
Creelman, F. J.
Cremer, J. M.
Cruikshank, B,
Cruikshank, D. L.

Cullingworth, Geo. R.

Curtis, R. E.
Darling, E. A.
Darrin, D. H.
Davis, 1. H.
Dean, F. W,
Deane, C. P.
Deck, H. S.
Dent, E. L.
Denton, J. E.
Dick, Jno.
Dinkel, Geo.

Du Bosque, F. L.
Durfee, W. F.
Eberhardt, F. L.
Ewmery, A. H.
Emery, C. E.
Estrada, E. D.
Faber, Du Faur A.
Fairbanks, R. N.
Farrand, D.
Fladd, F. C.
Flagg, 8. G.
Flather, F. A.
Forbes, W. D.
Forney, M. N.
Forsyth, R.
Foster, E. H.
Francis, H. C.
Frevert, H. F.
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Frith, A. J.
Fritz, John.
Gale, H. B.
Gantt, H. B,
Garfield, L. M.
Geoghegan, 8. J.
Glenn, H. P.
Gnade, E. R.
Gobeille, J. L.
Goetze, F. A.
Goodale, A, M.
Goodell, J. M.
Gordon, Alex.
Goubert, A. A.
Gould, W. V.,
Granger, A. 8,
Graves, E,
Green, D. J.
Green, S. M.
Greene, A. M.
Greenleaf, G. E.
Griffin, C. L.
Grimm, P. H.
Guilford, W. M,
Hague, C. A.
Hale, R. 8.

Hall, F. A.
Halsey, F. A,
Hamilton, J. F.
Hammett, H. G.
Hardy, G. F.
Hardy, G. R.
Hartness, Jas.
Haskins, H. S.
Hayward, F. H.
Hemenway, F. F.
Henderson, Alex.
Heuning, G. C.
Herreshoff, J. B. F.
Higgins, C. P.
Hill, Wm.

Hill, W, E.
Hillmaon, Q.
Hirt, L. J.
Hoffecker, W. L.
HoMerith, H.
Holloway, J. F.
Holly, E. P.
Hopton, W. E.
Horton, J. A.

Hough, D. L.
Howell, E. 1. H.
Hunt, C. W,
Hunt, W. F.
Huson, W. 8.
Hutton, F. R.
Idell, F. E.
illingworth, J. J.
Jacobas, D. 8.
Jenkins, M. C.
Jenks, L. H.
Jenks, W. H.
Johnson, A. E.
Jones, H. C.
Jones, Washington.
Kafer, J. C.
Katté, E. B.
Keep, W, J.
Kelly,J. R. F.
Kent, Wm.
King, C. C.
Kingsbury.
Kirchhoff, C.
Kirk, R. H.
Knight, A. F.
Kretschmer, F. G.
Laforge, F. H.
Lager, C.
Lambert, A.
Langlotz, C.
Langlotz, R.
Larkin, A. C.

Le Van, W. B.
Lieb, J. W,
Longuoecker, C. K.
Loring, C. H.
Low, F. R.
Lyall, W. L.
McBride, Jas.
McClelland, E. 8.
McElroy, 8.
McKee, J. J.
McMannis, W.
Magoun, H, A.
Matlack, D. J.
Matlack, Juno. R.
Manning, C. H.
Marble, H. M.
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Rockwood, G. 1.
Roelker, H. B.
Rowland, A. E.
Rowland, C. B.
Rowland, T. F., Jr.
Russell, C. W.
Sargent, J. W,
Sattler, W. R.
Scheffler, F. A.
Schoenborn, W. E.
Scholl, J.
Schumann, F.
Schutte, L.
Scott, G. H.
Scott, 8. M.
Seavey, J. F.
Sergeant, C. H.
Serrell, J. A.
Sewall, M. W,
Shellenberger, L. R.
Shepherd, W. G.
Slater, A. B.
Smith, Geo.
Smith, H. W,
Smith, J. H.
Smith, J. M.
Smith, Oberlin,
Snell, H. J. .
Sonnberger, E. C.
Souther, H.
Spaulding, H. C.
Spies, A.
Stangland, B. F.
Stiles, N. C.
Stillman, F. H,

Strong, Geo. 8.
Suplee, H. H.
Svenson, Jno.
Swasey, A.
Taber, G. H.
Tabor, H.
Taylor, J. F.
Taylor, 8.
Thomas, E. W.
Thomson, Jno.
Thurston, R. H.
Torrance, K.
Torrey, H. G.
Towl, F. M.
Towne, H. R.
Townsend, D.
Tremaine, E, G.
Trowbridge, A.
Tucker, W, B.
Uelling, E. A.
Vanderhoef, G. N.
Varney, W. W,
Waldron, F. A.
Wallace, D. A.
Walworth, A, C.
Ward, W. E.
Warner, W. R,
Warren, B. H.
Watson, Wm.
Webb, J. B.
Webber, S, W.
Weber, A. G.
Weber, Geo.
Webster, N.
Webster, W. R.
Weeks, Geo. W,
Weeks, J. D.
Weil, C. L.
Wellman, S. T.
Wells, J. L.
Weston, N. 8.
Wheeler, F. M.
Wheeler, S.
White, J. J.
Whitehead, G. E.
Whiting, C. W.
Whittier, C.
Wiggin, W. H.
Wiley, W. H.
Williams, D. C.
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Winsbip, J. G. Woolson, O. C. Wright, L. 8.

Wood, De V. Wright, J. Q. York, H. W.

Wood, M. P. Young, W, 8.
T 348

The first order of business was the Annual Report of the
Council to the Society under the Rules.

ANNUAL REPORT OF THE COUNCIL.

The Council must begin the Annual Report to the Society, of
the business which has been transacted during the Society year,
with the action taken upon the removal by death of those who
have been honored by selection to the oftice of President.

The Society has already taken action upon the death of Presi-
dent E. F. C. Davis, but it has also experienced during the year
just closed the loss of one who had but recently retired from pres-
idential office. Mr. Eckley B. Coxe died at his home, Drifton,
Pennsylvania, in May, and at the meeting of the Council first suc-
ceeding, the following minute was presented and entered upon its
records. The Council, in reporting it to the meeting, desires
in this way to make it the action of the Society as a whole.

The action was as follows:

“ The Council of the American Society of Mechanical Engineers
has learned with profound sorrow of the death of Hon. Eckley
B. Coxe, former President of the Society. He had so recently
retired from active participation in the business affairs of the
Society, that the shock comes so much the nearer to those who
had been associated with him.

“The long and honorable connection of Mr. Coxe with profes-
sional duties of the highest class, had given him a standing which
shed a special lustre upon the office which he filled so acceptably ;
and his familiarity with legislative procedure, and with business
affairs, made his advice and leadership most wise and judi-
cious. But, more than all, the charming and affectionate geniality
and frank-heartedness of the personality which lay behind the
outward acts were the things which will remain long in the
memory of his closer colleagues, and which give the poignancy to
their regret at his loss. It is these qualities of the man which
must make his death the sorer blow to those near to him in
family and business, and which call for an outward expression of
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the sympathy which we feel in the great loss they have under-
gone.

** Resolved, That this winute be recorded in full upon the records of the
Society, and of the Council.”

The final revision of the proposed amendments to the rules
which carried with them improvements in the blanks to be used
by candidates for membership in the Society, was referred to the
Council by the annual meeting of 1894, and the rules thus amended
appear in the sixteenth catalogue, issued January 1, 1895.

The amended forms of application blanks, and particularly the
amended forms of blanks used by those members to whom candi-
dates have referred, have been in operation during the year, and
with signal satisfaction. Particular advantage seems to have
resulted from the change which made the Associate grade one in
which an increasing number of persons might be classified under
the rules, thus enhancing in a notable degree the value which
attaches itself to the grade of Member of the Society.

To secure a more certain and positive knowledge concerning
candidates for membership in the various grades, the Council had
directed that the applications of candidates should be considered
at frequent intervals by a committee of that body which has been
designated as the Committee on Admissions. By the direction
of this Committee the names of candidates are printed on a slip,
which is mailed to the voting membership as an announcement
that persons upon that list are seeking membership, and request-
ing them to communicate to the Council ‘their views upon their
eligibility and fitness. This procedure corresponds to the posting -
of candidates in the usual club methods, differing only in the fact
that it is done by mail. The Committee on Admissions, receiv-
ing the replies of the voting membership, then presents the appli-
cation in final form to the Council, who thereupon order the
preparation of the official ballot. This threefold scrutiny has
been found to work well, and should be a manifest safeguard in
securing a high standard of membership.

In addition to its important functions with respect to scrutiny
of applications for membership, the Council has been solicited by
libraries, technical schools, and others, to supply the back sets of
the Society’s T'ransactions, and to list the libraries npon its records
for the regular receipt of the annual volumes as issued. The calls
for these early issues have become so numerous that it has been
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impossible to grant the request in every case for their presenta-
tion as a gift ; but in cases where it seemed fitting, the right has
been granted to the library to purchase the back volumes at the
discount of fifty per cent. which is permitted to members of the
Society desiring this procedure.

Among other institutions which have availed themselves of this
privilege is to be mentioned the University of Glasgow, Scotland,
in whose chair of engineering Professor W. J. M. Rankine sat for
80 many years.

The Council has elected to Honorary Membership by unani-
mous letter-ballot, under the rules, Sir William Arrol, builder of
the Forth Bridge in Scotland, the Tower Bridge in England, and
many other distinguished engineering works.

At the instance of certain interested members, both upon the
Society’s Committee on Standard Methods of Testing Materials
and from the Society at large, the Council directed that an appro-
priation be made for the necessary expenses of a delegate from
the Society and its committee to the International Convention of
Engineers and Manufacturers at the city of Zurich, Switzerland,
in the month of September. Mr. Gus. C. Henning, secretary of the
Society’s committee and its reporter, was the choice of the
Council for this assignment; and the advantage to the repute of
the Society from being thus represented at such a gathering has
been neither small nor unrecognized. A report from the delegate
will form part of the business of the annual meeting.

Pursuant to the action of the annual meeting of 1894, a com-

mittee of five members of the Society was appointed to take
charge of the details of a series of reunions of members of the
Society and others, in the Society’s house, during the winter and
spring ‘of 1895. This Committee consisted of Messrs. Charles
Kirchhoff, C. W. Baker, F. R. Low, B. H. Warren, and George
L. Fowler. '
. As these meetings were distinctly local in character and were
to be self-supporting so far as the report of the discussions, ete.,
were concerned, great care was taken that they should be regarded
as reunions of individual members of the Society and not in any
sense meetings of the Society as an organization. The name
given to secure this end was “ Monthly Engineering Evenings,” and
the only relation of.the organization to the Society as a whole
was the furnishing of a meeting place with its conveniences.

The subjects of the evenings of 1895 were, “ The Gas Engine,”
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“The Rapid Transit Problem in Large Cities,” “The Electrie
Motor in the Machine Shop,” “ The Compound Locomotive,”
and the “ Water Works Engineering of New York.”

It was referred to the Council by a meeting of the Society at
Detroit in June, 1895, to appoint a Committee who should con-
sider the question of revising the Society’s Code of Steam Boiler
Trials reported in 1886. That committee consists of Messrs.
Barrus, Coon, Dean, Emery, Hunt, Kent, Porter, Potter, and
Thurston.

The question of the dates at which the semi-annual conventions
of the Society are held has been under advisement, pursuant to a
suggestion that as now selected the dates were not specially well
chosen. It was the opinion of the Council, after taking advice,
that the present dates seem to suit the convenience of the greatest
number ; and therefore no change was recommended.

They have further directed that at the sessions devoted to the
presentation and discussions of professional papers, executive
and administrative business shall be considered out of order; but
that upon the programmes of the conventions, certain specially
designated times shall be allotted for the presentation and con-
sideration of such matters.

A series of communications from Mr. E. L. Corthell has been
.considered by the Council in which the proposer embodies certain
ideas looking to the creation of an Institute of Engineers and
Architects, which should be inclusive of the membership of the
present national societies and should be aimed to become inter-
national in scope and character. Alternative to this idea was the
suggestion that by common action the existing Societies should
arrange to federate themselves for purposes of common interest
to applied science and engineering, with a view to the holding at
-convenient intervals of joint meetings or congresses to which dele-
-gates from other countries should be invited to be present and
-contribute. If the Council was not ready for action of this com-
prehensive character it was requested to appoint committees
to confer with the sister societies with a view to providing for
such congresses without either federation or organic union. In
view of the debate in Volume XI. of the Zransactions of this
Society, which showed an opinion and judgment distinctly antag-
-onistic to the first scheme, and the obvious practical difficulties
with respect to expense and the effects upon the present organiza-
tions of the two latter schemes, the matter has been laid upon the

5
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table with an expression of the opinion that the time is not yet
ripe for the inauguration of such plans.

The Council would report for record the death since the last
annual meeting of the following persons :

A. J. Shaw, C. L. Hoyt, Charles W. Copeland, L. Packard, John
H. Webster, Thomas R. Pickering, E. C. French, Eckley B. Coxe,
A. M. Wellington, James G. Dagron, William C. Mackinney,
George Davidson, E. F. C. Davis, W. C. Jones, E. J. Whitaker,
Herman Winter, R. H. Tweddell, and William A. Pike.

At the close of the Report of the Council, the second order of
business was the Report of the Finance Committee, which was as
follows: .

The Finance Committee of the American Society of Mechanical
Engineers would respectfully report to the Council the following
statements of the receipts and expenditures on behalf of the
Society, under their direction during the year, from November,
1894, to November, 1895 :

ANNUAL REPORT.

Recespts.

Accounts, Cash. Bonds. Total.
Initiation Fees......ccvoneieneecnancnnnn. $2,54000 ........ $2,540 00
Current Dues.........covvveeiivinncennns 21,471 8  ........ 21,471 85
Past Dues.......c..ooivvniiiiiinnnnnnne. 1,114 45 .... ... 1,114 45
Advanced Dues. .. .......coe0iiieenennns 13108 ........ 131 08
Bales of Publications.............ccc00u... 92 4 ........ 792 44
Binding...oc..oiiies ciiiiiiiiiiiiiieien 450 ........ 4 50
Meetings......oooviiiieiins ciivinnnnn, 2600 ........ 25 00
Badges............ e eeireeieirineiaanas 48765 ........ 487 65
Engraving .....cooiiiiiiiiiiiiiiien. 9 ..., 99 75
Life Membership..........c.ocevineenn. 900 00 $300 00 1,200 00
Contingencies. .........cve veveevneeinees 1700  ........ 7 00
Postage and Express...............ouuue. 484 ........ . 484
Interest on Investments. .........ccouveune 9500 ........ 9935 00
Office Expenses...........cccviiinnnenns 638 ........ 6 35
Rent....oivviniiieniiennnienivncennnsnns 760  ........ 7 50
Stationery and Printing.................. 62 ........ 6 25
Travelling.......coooviies civieninennnns 360 ........ 3 50
Profitand Loss....................00vee 162 ........ 152

$28,608 68 $300 00 $28,908 68
Cash on Hand First of Year.............. 6021 ........ 60 21

$28,668 89 $300 00 $28,968 89
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Insdurecments.
teemnoe. Canh. Total

Guners. Priating snd Scatiomery.......... $1:9258 _....... $1,%02 38
Reneate sad Pubications. . ... .. ... .. 830 ... ..... 8,883 70
Pomtegr aad Express.. ... ... ... ... 2238 ........ 2,028 82
Seares.. ... ..... . s 3B .. .... 6.938 28
ficr Exonnses. . M3 ... 311 13
Eageawag. .. ........eioiiiii.. 111038  ..... .. 1,110 36
Foutiageneles. .. ........................ 2358 ........ 8253
Brudag ... ol e 1,580 ........ 1,533 70
Merthg®. .. ... i 166  ........ 716 65
HBonow $qpries and Famitare. .. ... .. .. P/ a ........ 287 21
Bagonand Cortificates. .. ... ......._..... b1 & T 313 78
TYoavaiing. ... ... ... 1516 ........ 151 68
Inwuranes: sod Sale Depeos’t. ............. 1700 ........ 17 00
Esns, Interen:, acd Taxes. ............... 2756  ........ 3,75 &
Investmernt “onds received as above . ..... 000 ........ 300 00
Inrestment “mnis parchased:............ 11,5000 ..... 1,550 00
Library ‘book parrhase,. ................ 1312 ... ...... 18 13
Work of Committee...................... 36 ........ 276 95
Cash in Hand :0 Balance................. B8O ... 285 80

$33,968 89 $28,9638 59

The receipts on account of Life Membership during this year
were £1,200—3900 of this amount being cash, and $300 bonds of
the Mechanical Engineers’ Library Association which were re-
ceived as cash in payment for such Life Membership.

The Finance Committee has directed a reduction of expenses
for the ensuing year in the two largest items of expenditure in the
foregoing statement, by so changing the salary account as to
effect an economy of about $600; and in addition have recom-
mended to the Publication Committee so to administer their im-
portant department as to reduce the outlay for publications in so
far as it may be possible to do so without impairing the value of
the volumes.

The original issue of the bonds of the Mechanical Engineers’
Library Association amounted to $32,000, and of this issue the
Council as Trustees for the Society held $19,000 at the time of the
lnst report of the Finance Committee, November 15,1894. During
the past year the Council has acquired $1,900 worth of additional
bonds (31,600 by purchase and $300 by surrender for Life Mem-
bership), thus making the total of these bonds held by the Coun-
¢il, November 15, 1895, $20,900 ; and the Mechanical Engineers’
Library Association has bought $500 of these bonds this year (see
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the report of the Mechanical Engineers’ Library Association),
which leaves outstanding $10,600.

The amount of dues and accounts still carried on the books
of the Society as due from members and others at the end
of this year is more than enough to pay all bills against the
Society for its expenses of the year which have not been paid at
the time of drawing up this report.

A memorandum was also presented for record as follows :

LIBRARY ASSOCIATION.

COPY OF THE ANNUAL REPORT OF THE TRUSTEES OF MECHANICAL
ENGINEERS’ LIBRARY ASSOCIATION, 1894-18953.

The summary of receipts and disbursements of the Trustees
from November 10, 1894, to November 19, 1895, is appended
below :

Receipts.
Balance on hand November, 1804 .........c.coiiiererernenennnnnn $199 88
Receipts Fellowship Fund ................... ceesesseses.. $282 00
“ Sinking Fand............co000iennne cesssssesess 610 50
*“  Office Rent ........... e teeeeienens cieeenseees. 4,710 00
Gas and Electric Light ..... P - (41~ ¢
Room Rent...... veeene eessesesaaans Ceeiseseeeane veeress 1,807 15
Contingencies PP § £ 21 1)
Salaries............ PP 5 00
Total Receipts. ....coeoveeuennnss Ceeeseeseniieasatenseinnns 7.564 69
Total Cash v.vvviveervnnieieiiienenanans sesersceessres $7,764 07
Interest on MOPt@AZe. ..ottt teeareeeeioiees toranereaassssasnocnans $1,471 24
. Bonds ....... Peseetsesttcacessesccsavassosansrassrns .. 1,600 00
Salaries. .....cciiviiiiiinnns creeeietesnannanns PN 835 00
House Supplies and Furniture.......cccceeieeuieeeioeieeseroann. 542 46
Fuel........coivviiiiianne.. eeeeitesiettesentasatianeteananens 279 15
. L6 T $184 47
ngming{Eleou'icLight........................ ......... . 576 59— 701 06
Equipment ........ Cetesssetiitenaanans ceeeans seccesserae [ 336 78
Laundry.....coeiiveiiieinnnnnnns vesene [ Ceecesarateanann 220 00
Repairs.... ........ ceecens N ereseretaseanienanneas eerrieeeiaes 328 50
Binding ... .... e e heee et tiee et eetaet e beett st aeaaes 115 15
Book Purchase.......cooveriiieiiiinnanereareacenorcenesnneenenn 118 87
Contingenciens . .. ....cooutvietiervieerreneeeesssneeanneronsernnans 18 20
Investment (Mechanical Engineers’ Library Association Bonds
074 11 500 00
Total Disbursement .............. Ceeiesinseiaeeeeaseetenaas 7,126 41
Cash in Hand to balance ..........oovuvee.n. Ceeerrieieieane 637 66
$7.764 07
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Assets.
House and lot, 12 W. 81st Street, New York City .........$65,000 00

Furniture and equipment... ...covevuiiieenrennnins .e.o 5,000 00

Books and MSS........ccciiiuiiiiinnerniennneaans cesees 10,100 00

Bills Receivable (Office and Room Rent, unoollected) . ..... 849 51
“ o (Subscription to Fellowship Fund, uncol-

lected). .coovnniiniininiiiiinneinnnns .. 122 00

A “ (Sinking Fund Subscription, uncollected).. 6554 50

Second Mortgage Bonds held by Trustees as an investment 500 00

TOtAl ASSEES.. .o vvvverrns torvneneensesrnnnressssaneesaanns $81,626 01
Liabilities,
First Mortgage held by N. Y. A. of M....... ceeseceeess..$38,000 00

Second Mortgage held by Members of the A. 8, M. E...... 10,600 00
Second Mortgage Bonds held by the Council of the A, 8.

M. E. asan investment.........coveevevecancencnens 20,900 00
Total Liabilities......... Cetretertcatitttsnitnsaiansaesesa.. $64,500 00
Excess of Assets over Liabilities.........cc..... Ceteseas Ceeeenans ..$17,128 01

The tellers of the Council also presented for record the follow-
ing report :

REPORT OF THE TELLERS OF ELECTION.

The undersigned were appointed a committee of the Council
to act as tellers (under Rule 13), to scrutinize and count the bal-
lots cast for and against the candidates proposed for membership
in the American Society of Mechanical Engineers, and seeking
election before the thirty-second meeting, New York, 1895.

They have met upon the designated day, in the office of the
Society, and have proceeded to discharge their duty. They
would certify, for formal insertion in the records of the Society,
to the election of the persons whose names appear on the ap-
pended list to their respective grades.

There were 455 votes cast of the blue ballot, of which 15 were
thrown out because of informalities (the members voting having
neglected to indorse the sealed envelope).

Frank H. Baur,
JoBN C. KAaFER, y Tellers of Election.
JorN THOMSON,

MEMBERS.
Bell, James Richard. Leland, Henry M. Potter, William B.
Clements, Johu B. Lobben, Peder. Riddell, John.
Foster, Horatio A. McKean, Robert A. ‘Wilkes, Charles Mason.

Heisler. Charles L. Palmer. Courtlandt E. Wilkinson, Alfred.
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ASSOCIATES.
*Carpenter, A. H. Inglis, James. Olin, F. W,
Connolly, John H. Joy, Francis B. Sayward, John F.
Connelley, Clifford B, Lighthall, John A., Jr. Towne, Thomas.
Hooper, George K. Mallory, Harry C. Weber, Frederick C.

PROMOTION TO FULL MEMBERSHIP.
Whiting, Charles W.

PROMOTION TO ASSOCIATE MEMBERSHIP,
Trask, George F. D.

JUNIOR MEMBERS.

Aisawa, Yakichi. Gpade, Edward R. Pilcher, John A.
.Alexander, Harry. Greene, A. M., Jr. Power, William M.
Barnum, D. D. Goetze, Frederick A. Trowbridge, W. B.
Bowen, H. 8. Hagar, Edward McKim, Trotter, W. F.
Church, Austin. Kirk, Robert H. - Williams, H. E.
-Church, Charles Thomas, Larkin, A. C. Wilcox, George B.

Colvin, Frederick H. Phisterer, Frederick Wm.

The Tellers appointed on the previous evening to count the
ballot for officers reported as follows :

Your Committee appointed to count ballots cast for officers
-of the American Society of Mechanical Engineers for the year
1895-6, begs to submit the following report:

“Total ballots ca8t. .. .vvveneirrnnnrnenneeeroseeenns ceseven Cerereeeanas 520
-Ballots thrown out on account of irregularities........ tesertessscesnseases 19
Total votes counted............. eeretieeeeeaetinaeensaeeas BOL
Of this latter number,

501 votes were cast for Mr. John Fritz for President.

501 “ “ Mr. William H. Wiley for Treasurer.

500 “ ‘“ Mr. George W. Melville for Vice-President.

496 “ ¢ Mr. Charles H. Manning for Vice-President.

495 “ ‘“ Mr. Francis W. Dean for Vice-President.

497 “ ‘“ Mr. Norman C. Stiles for Manager.

500 “ ‘“ Mr. E. D. Meier for Manager.

561 “ " ¢ Mr. George W. Dickie for Manager.

1 vote was scattering.

Our count therefore shows that the entire ticket was elected.
Respectfully,
Wu. T. BoNNER,

Geo. H. ScorT, } Tellers of Election.
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The report was then called for from the delegate of the
Society sent, by vote of the Council, to represent it and its
Committee on Uniform Methods of Test and Testing Materials,
at the International Conference of Engineers and Manufac-
turers at Zurich, in Switzerland, September, 1895. Mr. Gus. C.
Henning, Secretary of the Committee and its Reporter, had been
selected for this duty, and gave a short account of the confer-
ence, its objects and results. This report, with a translation of
the official minutes, will form two of the papers of the meet-
ing, to be found in the sequel.

At the close of the report a vote of thanks was moved, sec-
onded, and carried, in recognition of the sacrifices made by the
delegate, and the credit and distinction which the Society had
received among the representatives at this conference by being
thus represented among the technical societies of Europe.

There was no formal report from the Committee to consider
the Revision of the 1886 Code of Rules for Conducting Steam
Boiler Trials, but Mr. Kent, on behalf of the Committee, spoke,
as follows : !

Mr. William Kent.—The Committee has no report to make at
present, but it is making progress. Mr. Emery and myself, the -
New York members of the Committee, met soon after the
appointment of the Committee, and intended to send a letter to
all the other members, asking them to express their views. But
Mr. Emery at that time was preparing a paper to send to all the
members of the Committee, concerning some of the matters
brought up in the discussion at Detroit, and at my request he
made that a paper to be presented to the Society at this meet-
ing, so that when the Committee finally comes together, which
should be in a short time, it will have an expression of opinion
from as many members of the whole Society as wish to make
themselves heard. It is our intention to devote a great deal of
time to the subject, and give everybody who has an interest in
the matter a chance to express an opinion. I cannot promise
that the final report of the Committee will be presented for a
considerable time yet, because it requires a great deal of work,
and there are some matters of controversy to be carefully
studied. :

From the Society’s Committee upon the Conduct of Tests upon
Fire-proofing Materials, the report of progress was as follows:

Mr. H. de B. Parsons.—As a member of the Society’s Com-
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mittee on Fire-proof Tests, I wish to present a report of progress.
As the Society has already been informed, our Committee was
appointed to act with Committees appointed by the Fire Under-
writers of New York and the Architectural League of New
York. The object of the tests is to determine the effect of fire
upon modern iron and steel buildings—buildings of the so-
called skeleton type. In order that the Committee’s work may
be of the greatest value, and in order to prevent criticism which
might arise on account of the Joint Committee being composed
of men entirely local to New York City, the Committee has asso-
ciated with itself an Advisory Board of twenty. That Advi-
sory Board has been appointed by the Joint Committee, and the
names selected have been those of men who are prominently
associated or connected with the subject, and who are geograph-
ically located throughout the country, so as to give the result
of the Joint Committee’s work a national character. From the
interest which has already been manifested, and from the corre-
spondence which we have already received, we are led to believe
that the work will be one of considerable interest, not only to
the United States, but to foreign countries as well. The Com-
mittee wishes to acknowledge the courtesies extended to it,
first by the Continental Iron Works, who have kindly decided
to allow the tests to be made upon their property in Brooklyn ;
to the Carnegie Steel Company, who have kindly offered to fur-
nish the Committee with all the beams, channels, and all iron
or steel built-up forms the Committee may wish. The Commit-
tee is in hopes of receiving a similar offer from manufacturers
of cast-iron columns. The Committee wishes to acknowledge
also the courtesies extended to it by Messrs. Sinclair and Bab-
son, who have kindly offered to furnish free all the cement which
the Committee desires; by the Messrs. Henry A. Maurer and
others representing the fire-brick manufacturers, who have
kindly notified the Committee that they will furnish all the fire-
brick which may be needed at a “nominal cost;” and also by a
syndicate of common-brick manufacturers, who will furnish all
the common brick which is necessary for the construction of the
Committee’s furnaces. .

The method which the Committee has proposed is first to con-
struct a gas-producer, the gas being passed through a main,
from which branch pipes are led to the burners. These burners
will be situated in the floor of the furnace to be tested, which
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will represent a room. One furnace will test columns, outside-
walls, partition walls, and columns embedded in walls, either
outside or partition. The other furnace will test the floor
beams and floor construction. Both furnaces will be made on
a large scale, the floor furnace being so constructed as to take
floor beams 25 to 30 feet in length, and the column furnace being
arranged to represent a room such as is found in the modern
buildings of the type which we are testing, the columns varying
from 11 to 14 feet in height. Provision has been made, how-
ever, to undertake tests of a greater length if so desired.

Our motto is that the Committee knows nothing, and that the
rest of the world knows less. We have, therefore, determined
that our first tests will be made upon naked iron and naked
beams, so that the Committee may learn what can be accom-
plished with the furnaces as designed, and what changes may
be necessary in order to obtain the desired results. Then, hav-
ing established a certain amount of information for our own
use, the Committee proposes to formulate a series of rules.
The manufacturers may then cover the columns and the beams.
with their material, and the tests upon such covered iron and.
steel will be carried out uniformly in accordance with those
rules, in order that comparative results may be obtained.
Should, in the progress of the tests, the manufacturer or the
Committee desire to make a test a little different from that as
mapped out by the rules, such additional tests will be made.

The Secretary read the following petition, at the request of
an absent member, explaining that, while the signing of such
petition must be an individual matter with each member who
might interest himself in it, yet the intent of the petition was
to secure early action upon a matter of general and public con-
cern to many interests represented in the Society as a body.
The petition was as follows:

IMPORTANT PETITION TO CONGRESS RELATIVE TO THE PARIS EXPOSITION OF
1900.

To the Honorable the Senate and House of Representatives of the United States:
of America in Congress assembled :

We, the undersigned American manufacturers of products, the foreign trade
of which gives promise of a very large increase, and we, the undersigned export
commission houses of New York City, and we, the undersigned corporations,
whose business interests are closely allied with tke development of international
commerce, hereby respectfully urge that immediate action be taken upon the:
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invitation from the French Government to our country to take part in the Inter-
national Exposition to be held in Paris in the year 1900, and relative thereto we
hereby beg to respectfully call the attention of your honorable body to the
following important points :

This Exposition has been projected on a grander scale than any previous Inter-
national Exposition, and will therefore afford an exceptional opportunity for an
immense and rapid development of trade relations between American exporters
and manufacturers on the one hand, and foreign buyers from all. parts of the
world on the other hand.

It is a well-known fact that the United States section of the last International
Exposition, held at Paris in the year 1889, presented an appearance which con-
trasted in a most humiliating way with the exhibits from other nations.

This lamentable condition of affairs was, to a great extent, owing to a corps of
American Exposition officials being hastily organized at almost the last moment
to represent our great industrial interests, and to a corresponding lack of time
for working out proper preliminary plans for securing the attention and cospera-
tion of all American industrial elements.

All the manufacturing nations of Europe always begin their preparations years
in advance for any great exposition in Paris, which city is recognized by them as
the world’s central mart for international trading, and said nations of Europe
are already actively engaged in the work of organizing for the Paris Exposition
of the year 1900.

A period of four years is barely sufficient time for adequate preliminary work
in order to secure a display of manufactured products that will prove a fair and
true indication of the varied and comprehensive nature of American productions,
and of their many advantages to the traders of the world in price, artistic design,
workmanship, and finish.

We therefore further petition that an adequate sum be promptly appropriated
for the purpose of organizing, on a thorough basis and an extensive scale,
exhibits of American products for the International Exposition to be held in
Paris in the year 1900, and that the President of the United States be forthwith
authorized to appoint a8 Commissioner-General and an Assistant Commissioner-
General, who shall both hold office until all the Exposition work in connection
with American exhibits and American manufacturing interests shall be termi-
nated after the final closing up of the Exposition.

Mr. J. F. Sorzano, member of the Society, had consented to
take charge of the circulation of these petitions, and solicited
the cooperation of all who were willing to help.

No general business being presented, the professional papers
were taken up.

Messrs. Kent, Wood, and Aldrich discussed the paper by
Samuel McElroy on the “ Water Power of Caratunk Falls, Ken-
nebec River, Maine ;” Messrs. Suplee and Aldrich presented
additional matter upon the “ Generation and Transmission of
Water Power,” a paper by Samuel Webber.

" Topical discussions on “ Oil Firing and Regulation of Oil-
fired Boilers ” filled the hour till the time for adjournment.
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this sad affair, perhaps a brief recital of the facts concerning it,
so far as they are known, will be of interest.

Mr. Davis, whose place of business was on Staten Island, was
wont during the summer, and while his family were out of the
city, to come to New York in the evening, and take rest and
recreation by horseback riding in Central Park. He was the
owner of a fine Kentucky riding horse, which he kept near the
Park for this purpose. On the evening of August 6th, as was
his practice, he called at the stable for his horse, and, mounting
him, entered alone the bridle-path of the Park.

From his entrance to the Park until later it is not known
that he was seen by any one until found dead by the road-
side by a company of mounted police who were returning to
their stations. The most reasonable theory by which to ac-
count for this lamentable accident was that his horse, from
some cause or another, took a sudden fright, and, shying, threw
its rider, who, in falling, struck a stone, which caused his death.
While this is the most probable cause of the death of Mr. Davis
it is, at the same time, a difficult one to understand, as he was
reputed to be an expert rider.

While the death of such an estimable gentleman as was Mr.
Davis is ever a great loss to the community at large, and a
severe and sadly lamented one to the Society over which he had
presided with such marked ability and dignity, who of us can
estimate the feeling of utter loneliness, that sense of desolation,
which such a death must bring to the home circle of which he
was the honored and well-beloved head. And if the heartfelt
sympathy of those who knew and admired him as their associate
in the business affairs of this Society, of those who were his
associates in its membership, could, in the slightest degree.
serve to lighten the load of sorrow they bear, how kindly it
would be tendered, and how sincerely it is!

Before introducing the gentleman appointed by the Council
to fill the remainder of the term for which Mr. Davis was elected,
I desire to say a’' few words indicative of my own feelings when
first elected as the President of this Society, and what has been
the feeling of all those who have followed me in that office, and
what I know to be the desire of the gentleman who is now about
to assume its obligations and duties. '

In a Society having so large and so widely extended a mem-
bership as has the American Society of Mechanical Engineers,
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it is impossible for any incoming President to know personally
very many of the members who may be in attendance at any of
its meetings. This is a source of much embarrassment to the
presiding officer, but it is one which can be greatly lessened by
those present if they are so disposed, and I think the manner
of doing it needs only to be pointed out to be adopted. The
way to accomplish this is for each member, as opportunity may
offer, to present himself to the President, make his acquaint-
ance, and let him make yours. I am certain that this will be
highly appreciated by your Presidents, and will certainly make
each one more at home and more at ease.

I perhaps need not repeat what I have so often said about
the duty of each member to do what he can to make each meet-
ing as great a success socially, and an occasion for making and
renewing acquaintance, and for promoting genial, kindly good-
fellowship, as it is for bringing out and distributing useful
knowledge in the various lines of our industries and professions.
It is a well established and recognized fact that, while our Soci-
ety has and is doing much to add to the world’s stock of useful
knowledge in matters technical and scientific, it is none the less
renowned for the harmony and good feeling attending the trans-
action of its business affairs, and, above all, for a kindly regard,
sympathy, and interest in the welfare of each other, which, after
all, is the “one touch of nature that makes all the world akin.”

Gentlemen, I take pleasure in introducing as your President
Mr. Charles E. Billings, of Hartford, Conn.

At the close of Mr. Holloway’s introduction, Mr. C. E. Billings
took the chair as President, and called for the reading of the
memorial minute prepared by the Council upon the death of
President Davis. ‘This was read by the Secretary, as follows :

IN MEMORIAM.

The American Society of Mechanical Engineers desires to place
upon the records of the Society and of its Council a minute ex-
pressive of the respect and regard which its members feel and
seek to make public upon the sudden and untimely death, from
an accident, of their colleague, Mr. E. F. C. Davis, President of
the Society.

The formal mould of memorial resolutions in which a corporate
body ordinarily records its action seems inadequate for a proper
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voicing of the spirit which pervades the Society in the presence:
of the death of one whom its members had known so well and
whom they had learned to admire and love. His wise and mature
judgment, his business and professional knowledge, his conserva-
tive yet energetic counsel, and his courteous consideration for
others, had made him one from whose administration of the
Society’s affairs the highest hopes had been entertained.
Although with such grief the stranger intermeddleth not, yet the
Society would presume to express its heartfelt sympathy with
those nearest and dearest to Mr. Davis, upon whom this blow has.
fallen so crushingly.
Resolved, That copies of this minute be furnished to the engineering jour-
nals, with a request that they give a publicity to it in such a way that it may-
serve to convey to the profession something of the sorrow and regret with which

the American Society of Mechanical Engineers has heard of their loss in the:
death of their President.

This minute, moved as the sense of the Society, was unani-
mously adopted.

The President then addressed the Convention in the following'
words of salutation :

Gentlemen :—1 extend to you a cordial and hearty welcome
to the sixteenth annual meeting of the American Society of
Mechanical Engineers.

The silent messenger of death has removed from us my prede-
cessor, our friend and brother member, Mr. E. F. C. Davis, on
whom this Society, at its last annual meeting, conferred the
highest honor in its power to bestow, by electing him its Presi-
dent. Little did we anticipate then but what we should meet
again at this time and listen to his words of wisdom and coun-
gel; but the Almighty and Supreme Architect of the universe
has willed otherwise.

Through our representatives, the Council, I was chosen to
fill the vacancy caused by the death of our lamented friend. It
was with extreme reluctance that I accepted the office, for I
know full well that there are many among us better qualified
for the position than myself; but duty is one great law we all
recognize, inflexible as fate, exacting as destiny. Therefore,
asking for your kind indulgence, I will endeavor to discharge
the duties of the office for the remainder of the term to which I
was elected.

Looking back over the time which has passed, it hardly seems
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that it will be sixteen years next January since a few gentlemen
met in the office of the American Machinist Publishing Com-
pany at 96 Fulton Street, New York, and talked over the subject
of forming such a society.

February 16, 1880, upon invitation of Prof. John E. Sweet,
Prof. Robert H. Thurston, and Mr. Alexander L. Holley, about
thirty gentlemen held a meeting and discussed the matter and
laid plans for the formation of the Society. Complete organi-
zation was accomplished at the Stevens Institute, Hoboken,
N. J., April 7, 1880. The first annual meeting was held in the
Turf Club Theatre, New York, November 4, 1880. The attend-
ance was nearly one hundred.

The seeds which the founders of this Society planted have
taken deep root, and from the small beginning it has continued to
increase in number and in its sphere of usefulness, until to-day its
total membership, including members associate, life, and honor-
ary, is nearly seventeen hundred, embracingin its ranks many of
the brightest men, technically and practically, of the present time.
Its pathway has ever been onward and upward. No record has
ever been laid at its door, so far as my knowledge extends, which
would be unbecoming to true and honorable gentlemen.

Many of the papers read, discussed, and published on mechani-
cal subjects have been of great benefit, not only to our members,
but to those that are not members, who have been fortuna.te
enough to have had the opportunity to read them.

Our Society has done a great and good work in the past.
The field grows broader and the opportunities greater for still
more advanced work in the future.

Mr. Billings then read his address from the chair, bearing
title of “ Modern Improvements in the Drop-press.” Messrs.
Holloway, Fritz, Dean, Kent, and Hutton took part in the dis-
cussion which followed.

Topical discussions were then taken up, and the following
questions were answered :

For filtering oil having very finely divided metallic particles
in suspension, what have you found to be the best filtering
material, either for one operation or in a series ?

‘What information can you give as to the best method for the
extraction of pil from condensed steam, where it is desirable to
use the exhaust steam repeatedly for boiler-feed purposes?

Messrs. Kafer, Bang, Roelker, Langlotz, Kent, Darling,
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Bonner, Grimm, Woolson, McBride, Fritz, and Winship took
~ part in the debate. )

This first evening was intended rather as a preliminary
opportunity for the assembling members to meet together to
renew old friendships and begin new acquaintance. The rooms
of the Society were open from an early hour, and, with smoking
and light refreshment, the evening passed pleasantly. Just
prior to adjournment the President appointed Messrs. W. T.
Bonner and George W. Scott as tellers to count the ballots
for officers, and to report at the morning session.

SecoND DAY. 'WEDNESDAY, DECEMBER 4TH.

The regular sessions of the annual meeting began with the
session of this morning, at ten o’clock, in the auditorium. The
registration of members, even at this early session, showed that
the meeting was to be an unusually large one, and the record
before the end of the meeting showed that the size and numeri-
cal success of the meeting were to be noteworthy. The plan
was adopted of numbering the lines on the official register, and
providing that the usual button badge worn at the Society’s
convention should bear a number corresponding to the number
on the register. It will be seen that by this expedient every
one could immediately ascertain the name of every one else
without the embarrassment of a direct question to this end, and
the practical result showed that the meeting was one of the
most successful on the social side that had ever been held.
The register showed the following persons in attendance from
the list of members. The total registered, including guests,
was four hundred and nineteen.

Alden, Geo. I. Bauer, C. A. Bristol, W. H.
Aller, A. Beardsley, A. Brooks, M.
Almond, T. R. Billings, C. E. (Presi- Brotherhood, F.
Almy, D. dent). Bulkley, H. W.
Aslley, F. M. Birkenbine, Jno. Bullock, M. C.
Baldwin, A, T. Bixby, W. H. Burchard, A. W.
Baldwin, S. W. Boenig, R. W. Buzby, C. E.
Ball, F. H. Bole, W. A. Cadwell, W. D.
Bang, H. A. Bond, Geo. M. Cahoon, J. B.
Bardwell, A. F. Bonner, W. T. Caldwell, A. J.
Barnes, A. T. Bowden, J. H. Canffeld, H.
Barr, H. P. Boyer, F. H. Carpenter, H. A.
Barr, J. H. Bradley, W. H. Carpenter, R. C.



Cary, A. A.
Chase, H. 8.
Cheney, W. L.
Childs, A. E.
Christie, W. W,
Clark, W. L.
Clarke, 8. J.
Coffin, W. C.
Cogswell, W. B,
Colvin, F. H.
Colwell, A. W,
Connell, J. A,
Conover, E. K,
Corbett, C. H.
Cottier, Jos.
Crane, W. E.
Creelman, F. J.
Cremer, J. M.
Cruikshank, B.
Cruikshank, D. L.

Cullingworth, Geo. R.

Curtis, R. E.
Darling, E. A."
Darrin, D. H.
Davis, 1. H.
Dean, F. W,
Deane, C. P.
Deck, H. S.
Dent, E. L.
Denton, J. E.
Dick, Jno.
Dinkel, Geo.

Du Bosque, F. L.
Durfee, W. F.
Eberhardt, F. L.
Ewmery, A. H.
Emery, C. E.
Estrada, E. D.
Faber, Du Faur A.
Fairbanks, R. N.
Farrand, D.
Fladd, F. C.
Flagg, 8. G.
Flather, F. A.
Forbes, W. D.
Forney, M. N.
Forsyth, R.
Foster, E. H.
Francis, H. C.
Frevert, H. F.
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Frith, A. J.
Fritz, John.
Gale, H. B.
Gantt, H. B,
Garfield, L. M.
Geoghegan, 8. J.
Glenn, H. F.
Gnade, E. R,
Gobeille, J. L.
Goetze, F. A.
Goodale, A. M.
Goodell, J. M.
Gordon, Alex.
Goubert, A. A.
Gould, W. V.
Granger, A. 8,
Graves, E.
Green, D. J.
Green, 8. M.
Greene, A. M.
Greenleaf, G. E.
Griffin, C. L.
Grimm, P. H.
Guilford, W. M,
Hegue, C. A.
Hale, R. 8.

Hall, F. A.
Halsey, F. A.
Hamilton, J. F.
Hammett, H. G.
Hardy, G. F.
Hardy, G. R.
Hartness, Jas.
Haskins, H. S.
Hayward, F. H.
Hemenway, F. F.
Henderson, Alex.
Heuning, G. C.
Herreshoff, J. B. F.
Higgins, C. P.
Hill, Wm,

Hill, W, E.
Hillmann, Q.
Hil‘t, L. J.
Hoffecker, W. L.
HoMerith, H.
Holloway, J. F.
Holly, E. P.
Hopton, W. E.
Horton, J. A.

Hough, D. L.
Howell, E. 1. H.
Hunt, C. W,
Hunt, W_ F.
Huson, W. 8.
Hutton, F. R.
Idell, F. E.
illingworth, J. J.
Jacobus, D. 8.
Jenkins, M. C.
Jenks, L. H.
Jenks, W. H.
Johnson, A. E.
Jones, H. C.
Jones, Washington.
Kafer, J. C.
Katté, E. B.
Keep, W. J.
Kelly, J. R. F.
Kent, Wm.
King, C. C.
Kingsbury.
Kirchhoff, C.
Kirk, R. H.
Knight, A, F.
Kretschmer, F. G.
Laforge, F. H.
Lager, C.
Lambert, A.
Langlotz, C.
Langlotz, R.
Larkin, A. C.

Le Van, W, B.
Lieb, J. W,
Longnecker, C. K.
Loring, C. H.
Low, F. R.
Lyall, W. L.
McBride, Jas.
McClelland, E. 8.
McElroy, 8.
McKee, J. J.
McMannis, W.
Magoun, H, A.
Matlack, D. J.
Matlack, Jno. R.
Manning, C. H.
Marble, H. M.
Marx, H.

Mason, F. S.
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Mason, W, B.
Matton, F. V.,
May, De C.
Meatz, J.'F.
Melvin, D. N.
Messenger, F. M.
Mesta, Geo.
Meyer, H. C.
Meyer, H. C., Jr.
Miller, Alex.
Miller, F. J.
Miller, H, B.
Mirkil, T. H., Jr.
Monaghan, W. F.
Montgomery, H. M.
Moore, D. G.
Moore, M. F.
Morse, C. M.
Mossberg, F.
Moulthrop, L.
Milller, M. A.
Miller, T. H.
Mumford, E. H.
Nason, C. W.
Newcomb, C. L.
Newhall, J. B,
Nicoll, C. H.
Norris, H. M.
Norris, J. E.
Odell, W. H.

Otis, S.

Parker, C. H.
Parks, E. H.
Parsous, F. W,
Parsons, H. de B.
Partridge, W. E.
Paul, J. W.
Peabody, E. H.
Pearson, W. A.
Peirce, W. H.
Penney, E.
Phelps, F. A.
Phillips, Geo. H.
Platt, F. W.
Platt, Geo. H.
Platt, Jno.
Pomeroy, L. R.
Porter, Wm.
Rand, A. C.
Raqué, P. E.

’
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Raynal, A. H.
Redwood, 1. 1.
Reeve, S. A.
Rettew, C. E,
Richards, F. H.
Richards, R.
Richmond, Geo.
Rickson, C. E.
Riddell, Jno.
Ridgway, J. T.
Ridsdale, T. W.
Roberts, P.
Roberts, Wm.

Robertson, R. A., Jr.

Robinson, J. M.
Rockwood, G. 1.
Roelker, H. B.
Rowland, A. E.
Rowland, C. B.
Rowland, T. F., Jr.
Russell, C. W,
Sargent, J. W,
Sattler, W, R.
Scheffler, F. A.
Schoenborn, W. E.
Scholl, J.
Schumann, F.
Schutte, L.
Scott, G. H.
Scott, 8. M.
Seavey, J. F.
Sergeant, C., H.
Serrell, J. A.
Sewall, M. W,
Shellenberger, L. R.
Shepherd, W. G.
Slater, A. B.
Smith, Geo.
Swmith, H. W.
Smith, J. II.
Smith, J, M.
Smith, Oberlin,
Snell, H. J. .
Sonnberger, E. C.
Souther, H.
Spaulding, H. C.
Spies, A.
Stangland, B. F.
Stiles, N. C.
Stillman, F. H,

Strong, Geo. 8.
Suplee, H. H.
Svenson, Jno.
Swasey, A.
Taber, G. H.
Tabor, H.
Taylor, J. F.
Taylor, 8.
Thomas, E, W,
Thomson, Jno.
Thurston, R. H.
Torrance, K.
Torrey, H. G.
Towl, F. M,
Towne, H. R.
Townsend, D.
Tremaine, E. G.
Trowbridge, A.
Tucker, W, B.
Uehling, E. A.
Vanderhoef, G. N.
Varney, W. W,
Waldron, F. A.
Wallace, D. A.
Walworth, A. C.
Ward, W. E,
Warner, W. R.
Warren, B. H.
Watson, Wm.
Webb, J. B.
Webber, S. W.
Weber, A. G.
Weber, Geo.
Webster, N.
Webster, W, R.
Weeks, Geo, W.
Weeks, J. D.
Weil, C. L.
Wellman, S. T.
Wells, J. L.
Weston, N. S.
Wheeler, F. M.
Wheeler, 8.
White, J. J.
Whitehead, G. E.
Whiting, C. W,
Whittier, C.
Wiggin, W. H.
Wiley, W. H.
Williams, D. C.
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Winsbip, J. G. Woolson, O. C. Wright, L. 8.

‘Wood, De V. Wright, J. Q. York, H. W.

Wood, M. P. Young, W. 8.
Total. .o veievinens ceresonaonnscsenee sosnnasanns 846

The first order of business was the Annual Report of the
Council to the Society under the Rules.

ANNUAL REPORT OF THE COUNCIL.

The Council must begin the Annual Report to the Society, of
the business which has been transacted during the Society year,
with the action taken upon the removal by death of those who
have been honored by selection to the office of President.

The Society has already taken action upon the death of Presi-
dent E. F. C. Davis, but it has also experienced during the year
just closed the loss of one who had but recently retired from pres-
idential office. Mr. Eckley B. Coxe died at his home, Drifton,
Pennsylvania, in May, and at the meeting of the Council first suc-
ceeding, the following minute was presented and entered upon its
records. The Council, in reporting it to the meeting, desires
in this way to make it the action of the Society as a whole.

The action was as follows:

“ The Council of the American Society of Mechanical Engineers
has learned with profound sorrow of the death of Hon. Eckley
B. Coxe, former President of the Society. He had so recently
retired from active participation in the business affairs of the
Society, that the shock comes so much the nearer to those who
had been associated with him.

“The long and honorable connection of Mr. Coxe with profes-
sional duties of the highest class, had given him a standing which
shed a special lustre upon the office which he filled so acceptably ;
and his familiarity with legislative procedure, and with business
affairs, made his advice and leadership most wise and judi-
cious. But, more than all, the charming and affectionate geniality
and frank-heartedness of the personality which lay behind the
outward acts were the things which will remain long in the
memory of his closer colleagues, and which give the poignancy to
their regret at his loss. It is these qualities of the man which
must make his death the sorer blow to those near to him in
family and business, and which call for an outward expression of
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the sympathy which we feel in the great loss they have under-
gone.

** Resolved, That this winute be recorded in full upon the records of the
Society, and of the Council.”

The final revision of the proposed amendments to the rules
which carried with them improvements in the blanks to be used
by candidates for membership in the Society, was referred to the
Council by the annual meeting of 1894, and the rules thus amended
appear in the sixteenth catalogue, issued January 1, 1895.

The amended forms of application blanks, and particularly the
amended forms of blanks used by those members to whom candi-
dates have referred, have been in operation during the year, and
with signal satisfaction. Particular advantage seems to have
resulted from the change which made the Associate grade one in
which an increasing number of persons might be classified under
the rules, thus enhancing in a notable degree the value which
attaches itself to the grade of Member of the Society.

To secure a more certain and positive knowledge concerning
candidates for membership in the various grades, the Council had
directed that the applications of candidates should be considered
at frequent intervals by a committee of that body which has been
designated as the Committee on Admissions. By the direction
of this Committee the names of candidates are printed on a slip,
which is mailed to the voting membership as an announcement
that persons upon that list are seeking membership, and request-
ing them to communicate to the Council ‘their views upon their
eligibility and fitness. This procedure corresponds to the posting -
of candidates in the usual club methods, differing only in the fact
that it is done by mail. The Committee on Admissions, receiv-
ing the replies of the voting membership, then presents the appli-
cation in final form to the Council, who thereupon order the
preparation of the official ballot. This threefold scrutiny has
been found to work well, and should be a manifest safeguard in
securing a high standard of membership.

In addition to its important functions with respect to scrutiny
of applications for membership, the Council has been solicited by
libraries, technical schools, and others, to supply the back sets of
the Society’s T'ransactions, and to list the libraries npon its records
for the regular receipt of the annual volumes as issued. The calls
for these early issues have become so numerous that it has been
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impossible to grant the request in every case for their presenta-
tion as a gift ; but in cases where it seemed fitting, the right has
been granted to the library to purchase the back volumes at the
discount of fifty per cent. which is permitted to members of the
Society desiring this procedure.

Among other institutions which have availed themselves of this
privilege is to be mentioned the University of Glasgow, Scotland,
in whose chair of engineering Professor W. J. M. Rankine sat for
§0 many years.

The Council has elected to Honorary Membership by unani-
mous letter-ballot, under the rules, Sir William Arrol, builder of
the Forth Bridge in Scotland, the Tower Bridge in England, ‘and
many other distinguished engineering works.

At the instance of certain interested members, both upon the
Society’s Committee on Standard Methods of Testing Materials
and from the Society at large, the Council directed that an appro-
priation be made for the necessary expenses of a delegate from
the Society and its committee to the International Convention of
Engineers and Manufacturers at the city of Zurich, Switzerland,
in the month of September. Mr. Gus. C. Henning, secretary of the
Society’s committee and its reporter, was the choice of the
Council for this assignment; and the advantage to the repute of
the Society from being thus represented at such a gathering has
been neither small nor unrecognized. A report from the delegate
will form part of the business of the annual meeting.

Pursuant to the action of the annual meeting of 1894, a com-

mittee of five members of the Society was appointed to take
charge of the details of a series of reunions of members of the
Society and others, in the Society’s house, during the winter and
spring of 1895. This Committee consisted of Messrs. Charles
Kirchhoff, C. W. Baker, F. R. Low, B. H. Warren, and George
L. Fowler.
. As these meetings were distinctly local in character and were
to be self-supporting so far as the report of the discussions, ete.,
were concerned, great care was taken that they should be regarded
as reunions of individual members of the Society and not in any
sense meetings of the Society as an organization. The name
given to secure this end was * Monthly Engineering Evenings,” and
the only relation of.the organization to the Society as a whole
was the furnishing of a meeting place with its conveniences.

The subjects of the evenings of 1895 were, “ The Gas Engine,”

L
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“The Rapid Transit Problem in Large Cities,” “The Electrio
Motor in the Machine Shop,” “ The Compound Locomotive,”
and the “ Water Works Engineering of New York.”

It was referred to the Council by a meeting of the Society at
Detroit in June, 1895, to appoint.a Committee who should con-
sider the question of revising the Society’s Code of Steam Boiler
Trials reported in 1886. That committee consists of Messrs.
Barrus, Coon, Dean, Emery, Hunt, Kent, Porter, Potter, and
Thurston.

The question of the dates at which the semi-annual conventions
of the Society are held has been under advisement, pursuant to a
suggestion that as now selected the dates were not specially well
chosen. It was the opinion of the Council, after taking advice,
that the present dates seem to suit the convenience of the greatest
anumber ; and therefore no change was recommended.

They have further directed that at the sessions devoted to the
presentation and discussions of professional papers, executive
and administrative business shall be considered out of order; but
that upon the programmes of the conventions, certain specially
designated times shall be allotted for the presentation and con-
sideration of such matters.

A series of communications from Mr. E. L. Corthell has been
.considered by the Council in which the proposer embodies certain
ideas looking to the creation of an Institute of Engineers and
Architects, which should be inclusive of the membership of the
present national societies and should be aimed to become inter-
national in scope and character. Alternative to this idea was the
suggestion that by common action the existing Societieg should
arrange to federate themselves for purposes of common interest
to applied science and engineering, with a view to the holding at
-convenient intervals of joint meetings or congresses to which dele-
-gates from other countries should be invited to be present and
-contribute. If the Council was not ready for action of this com-
prehensive character it was requested to appoint committees
to confer with the sister societies with a view to providing for
-such congresses without either federation or organic union. In
view .of the debate in Volume XI. of the I'ransactions of this
Society, which showed an opinion and judgment distinctly antag-
-onistic to the first scheme, and the obvious practical difficulties
with respect to expense and the effects upon the present organiza-
tions of the two latter schemes, the matter has been laid upon the

.
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table with an expression of the opinion that the time is not yet
ripe for the inauguration of such plans.

The Council would report for record the death since the last
annual meeting of the following persons:

A. J. Shaw, C. L. Hoyt, Charles W. Copeland, L. Packard, John
H. Webster, Thomas R. Pickering, E. C. French, Eckley B. Coxe,
A. M. Wellington, James G. Dagron, William C. Mackinney,
George Davidson, E. F. C. Davis, W. C. Jones, E. J. Whitaker,
Herman Winter, R. H. Tweddell, and William A. Pike.

At the close of the Report of the Council, the second order of
business was the Report of the Finance Committee, which was as
follows :

The Finance Committee of the American Society of Mechanical
Engineers would respectfully report to the Council the following
statements of the receipts and expenditures on behalf of the
Society, under their direction during the year, from November,
1894, to November, 1895 :

ANNUAL REPORT.

Recespts.

Accounts. Cash. Bonds. Total,
Initiation Fees.......cccoveviveinrninnnn $2,64000 ........ $2,540 00
Current Dues.......c.cooviiviieinnnnnns 21,471 8  ........ 21,471 85
Past Dues.....coovievecenneenncnnnnnnns 1,114 45 .... ... 1,114 45
Advanced Dues. .. .......cooeiiieiinnnn. 183108 ........ 181 08
Sales of Publications..................... 792 4 ........ 792 44
Binding. .. oviiin ciiiiiiiiiciiee 450 ........ 4 50
Meetings. .....ociviiiiiiinne ciiineninen 200 ........ 25 00
BadgesS.....ccviineviiiiiiiiiiiiiiiinets 48765 ........ 487 65
Engraving .....cooiviiiiiiiiiiiiiiiinnn. 97 ..., 99 75
Life Membership...............c0vueaen. 900 00 $300 00 1,200 00
Contingencies..........ce0 cevvvivnnnnens 1700  ........ 17 00
Postage and Express.........c..cccouueenn 48 ........ . 4 84
Interest on Investments..............0u0e 99500 ........ 9935 00
Office EXpenses........cccueieenennenenns 638 ........ 6 35
57 750 ........ 7 50
Stationery and Printing.................. 62 ........ 6 25
Travelling.......coooeiiie civiiniiinnnen 350 ........ 3 50
Profitand Loss...............ccc0iinnnnn 15 ... 152

$28,608 68 $300 00 $28,808 68
Cash on Hand First of Year.............. 6021 ........ 60 21

$28,668 89 $300 00 $28,968 89
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Disbursements.

Accounts. Cash. Total.
General Printing and Stationery.......... $1,89268 ........ $1,892 58
Reprints and Publications. .............. 8883170 ........ 8,883 70
Postage and Express................. ... 20288 ........ 2,028 82
Salaries....... et et eeeaeaes 603828 ........ 6.938 28
Office Expenses..... .....c..cvviin vuna. 81113 ........ 311 13
Engraving..........ooooiiiiiiiiia, 1,110 8 ..... .. 1,110 36
Contingencies..............coviviinen 8258 ........ 82 53
Binding...... .« it 1,58 70  ........ 1,583 70
Meetings............ccoovviiiiiiiinnenn, 71665 ........ 716 65
House Supplies and Furnituare....... .... 2872 ........ 287 21
Badges and Certificates................... 31378 ........ 813 78
Travelling...........coiviiiiiiiiiiinn., 15163  ........ 151 63
Insurance and Safe Deposit. ............. 1700 ........ 17 00
Rent, Interest, and Taxes................ 2,77 65 ........ 2,775 65
Investment (bonds received as above)...... 80000 ........ 800 00
Investment (bonds purchased)............ 1,650 00 ........ 1,550 00
Library (book purchase). ................ 1312 ........ 18 12
Work of Committee..........ocoeviuenn.. 37695  ........ 276 95
Cash in Hand to Balance................. 2858 ........ 285 80

$28,968 89 $28,968 89

The receipts on account of Life Membership during this year
were $1,200—%900 of this amount being cash, and $300 bonds of
the Mechanical Engineers’ Library Association which were re-
ceived as cash in payment for such Life Membership.

The Finance Committee has directed a reduction of expenses
for the ensuing year in the two largest items of expenditure in the
foregoing statement, by so changing the salary account as to
effect an economy of about $600; and in addition have recom-
mended to the Publication Committee so to administer their im-
portant department as to reduce the outlay for publications in so
far as it may be possible to do so without impairing the value of
the volumes.

The original issue of the bouds of the Mechanical Engineers’
Library Association amounted to $32,000, and of this issue the
Council as Trustees for the Society held $19,000 at the time of the
last report of the Finance Committee, November 15, 1894. During
the past year the Council has acquired $1,900 worth of additional
bonds ($1,600 by purchase and $300 by surrender for Life Mem-
bership), thus making the total of these bonds held by the Coun-
cil, November 15, 1895, $20,900 ; and the Mechanical Engineers’
Library Association has bought $500 of these bonds this year (see
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the report of the Mechanical Engineers’ Library Association),
which leaves outstanding $10,600. )

The amount of dues and accounts still carried on the books
of the Society as due from members and others at the end
of this year is more than enough to pay all bills against the
Society for its expenses of the year which have not been paid at
the time of drawing up this report.

A memorandum was also presented for record as follows :

LIBRARY ASSOCIATION.

COPY OF THE ANNUAL REPORT OF THE TRUSTEES OF MECHANICAL
ENGINEERS’ LIBRARY ASSOCIATION, 1894-1895.

The summary of receipts and disbursements of the Trustees
from November 10, 1894, to November 19, 1895, is appended
below :

. Recespts.
Balance on hand November, 1894 ......... ceeees Ceeieteiieeieaiae, $199 38
Receipts Fellowship Fund................... deeeereeeaa.. $232 00
*  Sinking Fund......ccoiiiiiiiiiiiiiiiiiiiinians 610 50
*“  OfficoRent .......... e eeeesciecaeisineeninns 4,710 00
Gas and Electric Light ............... tecersnees cereees.. 8704
Room Renmt............ seseessessessarcanneasaces ceesans 1,807 15
Contingencies. .. .... sessees Crecvecsssetrroasecsss svscessss 113 00
Salaries .................. Cesecstsestassantocasaasccnnns . 500
Total Receipts. ....ccveveveieneiens e tereeerinasterasieinons 7.564 69
Total Cash .ivvvvirviniaiiaiierineeinnes cevessassnnes 7,764 07
Drsbursements.
Interest on MOTtZRZO. . coottteereeriarnies serennennonsstansossens $1,471 24
‘¢ Bounds ....... cvaseresseeenane ceverans ceeeaes seessceaas 1,600 00
Salaries. ......c.ciiiiieennas eetereeniaeeeaans N 835 00
House Supplies and Furniture.............. teesaserseienetaenanan 542 46
T ceraeenes Cheeeiieeseesaaas 279 15
. Gas ..... ......nn tereieeiaeenes Ceererearaeiees $184 47
Lighting { Electric Light........... et 576 59— 761 06
Equipment ............... eereees ceeens Creeriaaenes PN 336 78
Laandry....ocviiieiiineiiiiiiiiiiienns cracaisessenatnnernaasenn 220 00
Repairs.... .. teieens Cereerreaanas fe et seeetiteerttetinnttinnniaes 328 50
Binding ... ...... e ettt e e eeae e 115 15
Book Purchase........ P 118 87
CODtINGENCIEE . .o v v v et vt ieaenecnaeoaeeeroeansennnesnenansenenns 18 20
Investment (Mechanieal Engineers’ Library Association Bonds
bought). . ..ueitiii i e i e 500 00,
Total Disbursement ............... P $7,120 41
Cash in Hand to balance........... Cereeseene e reaiieeaeaas 637 60

7764 07
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Assets.

House and lot, 12 W. 81st Street, New York City ......... $65,000 00
Furniture and equipment........ Gessscacans ssseseseness 5,000 00
Booksand MSS........coviiiiiiiiiieiiiereineans veenes 10,100 00
Bills Receivable (Office and Room Rent, uncollected)...... 849 51

« ‘“ (Subscription to Fellowship Fund, uncol-
lected)...oovininniiieniiiiiieiiennnns . 122 00
b ‘ (Sinking Fund Subscription, uncollected).. 654 50
Second Mortgage Bonds held by Trustees as an investment 500 00

TOtAl ABBOLS.. . v uvveannns orirnenesniesinnnsecosanneeeennns $81,626 01
Liabilities,

First Mortgage held by N. Y. A. of M........ cesececssss.$38,000 00

Second Mortgage held by Members of the A. 8. M. E...... 10,600 00
Second Mortgage Bonds held by the Council of the A, 8.

M. E. as an investment.. ... ceeecenenas Ceesetenteanns 20,900 00
Total Liabilities. ........ e eeeere et eeanianeeas $04,500 00
Excess of Assets over Liabilities. ....... cecestsaasenncecnraseranans $17,1268 01

The tellers of the Council also presented for record the follow-
ing report :

REPORT OF THE TELLERS OF ELECTION.

The undersigned were appointed a committee of the Council
to act as tellers (under Rule 13), to scrutinize and count the bal-
lots cast for and against the candidates proposed for membership
in the American Society of Mechanical Engineers, and seeking
election before the thirty-second meeting, New York, 1895.

They have met upon the designated day, in the office of the
Society, and have proceeded to discharge their duty. They
would certify, for formal insertion in the records of the Society,
to the election of the persons whose names appear on the ap-
pended list to their respective grades.

There were 455 votes cast of the blue ballot, of which 15 were
thrown out because of informalities (the members voting having
neglected to indorse the sealed envelope).

Frank H. Bawi,
JoEN C. KAFER, ;- Tellers of Election.
JoBN THOMSON,

MEMBERS.
Bell, James Richard. Leland, Henry M. Potter, William B.
Clements, Johu B. Lobben, Peder. Riddell, John.
Foster, Horatio A. McKean, Robert A. Wilkes, Charles Mason.

Heisler. Charles L. Palmer. Courtlandt E. Wilkinson, Alfred.
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ASSOCIATES.
‘Carpenter, A. H. Inglis, James. Olin, F. W,
Connolly, John H. Joy, Francis B. Sayward, John F.
Connelley, Clifford B. Lighthall, John A,, Jr, Towne, Thomas,
Hooper, George K. Mallory, Harry C. Weber, Frederick C.

PROMOTION TO FULL MEMBERSHIP.
Whiting, Charles W,

PROMOTION TO ASSOCIATE MEMBERSHIP.
Trask, George F. D.

JUNIOR MEMBERS.

Aisawa, Yakichi. Gnade, Edward R. Pilcher, John A.
.Alexander, Harry. Greene, A. M., Jr. Power, William M.,
Barnum, D. D. Goetze, Frederick A. Trowbridge, W. B.
Bowen, H. S. Hagar, Edward McKim, Trotter, W. F.
Church, Austin. Kirk, Robert H. - Williams, H. E.
‘Church, Charles Thomas. Larkin, A. C. Wilcox, George B.

Colvin, Frederick H. Phisterer, Frederick Wm.

The Tellers appointed on the previous evening to count the
ballot for officers reported as follows :

Your Committee appointed to count ballots cast for officers
of the American Society of Mechanical Engineers for the year
1895-6, begs to submit the following report:

"Total ballots cast. .. ...ovciiiiieeiiiiiiereiorienaassnsennes [ - |
Ballots thrown out on account of irregularities........ PN oo 19
Total votes counted............ teeecesaieaneas Ceenenes eeee. 501

Of this latter number,

501 votes were cast for Mr. John Fritz for President.

501 “ ‘ Mr. William H. Wiley for Treasurer.

500 ¢ “  Mr. George W. Melville for Vice-President.
496 “ “ Mr. Charles H. Manning for Vice-President.
495 ‘“ ‘ Mr. Francis W, Dean for Vice-President.
497 “ ‘“ Mr. Norman C. Stiles for Manager.

500 ‘ ‘“ Mr. E. D. Meier for Manager.

561 “ " ¢ Mr. George W. Dickie for Manager.

1 vote was scattering.

“Our count therefore shows that the entire ticket was elected.
Respectfully,

‘Wx. T. BONNER, .
Geo. H. Scorr, } Tellers of Election.
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The report was then called for from the delegate of the
Society sent, by vote of the Council, to represent it and its
Committee on Uniform Methods of Test and Testing Materials,
at the International Conference of Engineers and Manufac-
tarers at Zurich, in Switzerland, September, 1895. Mr. Gus. C.
Henning, Secretary of the Committee and its Reporter, had been
selected for this duty, and gave a short account of the confer-
ence, its objects and results. This report, with a translation of
the official minutes, will form two of the papers of the meet-
ing, to be found in the sequel.

At the close of the report a vote of thanks was moved, sec-
onded, and carried, in recognition of the sacrifices made by the
delegate, and the credit and distinction which the Society had
received among the representatives at this conference by being
thus represented among the technical societies of Europe.

There was no formal report from the Committee to consider
the Revision of the 1886 Code of Rules for Conducting Steam
Boiler Trials, but Mr. Kent, on behalf of the Committee, spoke,
as follows : )

Myr. William Kent.—The Committee has no report to make at
present, but it is making progress. Mr. Emery and myself, the -
New York members of the Committee, met soon after the
appointment of the Committee, and intended to send a letter to
all the other members, asking them to express their views. But
Mr. Emery at that time was preparing a paper to send to all the
members of the Committee, concerning some of the matters
brought up in the discussion at Detroit, and at my request he
made that a paper to be presented to the Society at this meet-
ing, so that when the Committee finally comes together, which
should be in a short time, it will have an expression of opinion
from as many members of the whole Society as wish to make
themselves heard. It is our intention to devote a great deal of
time to the subject, and give everybody who has an interest in
the matter a chance to express an opinion. I cannot promise
that the final report of the Committee will be presented for a
considerable time yet, because it requires a great deal of work,
and there are some matters of controversy to be carefully
studied.

From the Society’s Committee upon the Conduct of Tests upon
Fire-proofing Materials, the report of progress was as follows:

Mr. H. de B. Parsons.—As a member of the Society’s Com-
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mittee on Fire-proof Tests, I wish to present a report of progress.
As the Society has already been informed, our Committee was
appointed to act with Committees appointed by the Fire Under-
writers of New York and the Architectural League of New
York. The object of the tests is to determine the effect of fire
upon modern iron and steel buildings—buildings of the so-
called skeleton type. In order that the Committee’s work may
be of the greatest value, and in order to prevent criticism which
might arise on account of the Joint Committee being composed
of men entirely local to New York City, the Committee has asso-
ciated with itself an Advisory Board of twenty. That Advi-
sory Board has been appointed by the Joint Committee, and the
names selected have been those of men who are prominently
associated or connected with the subject, and who are geograph-
ically located throughout the country, so as to give the result
of the Joint Committee’s work a national character. From the
interest which has already been manifested, and from the corre-
spondence which we have already received, we are led to believe
that the work will be one of considerable interest, not only to
the United States, but to foreign countries as well. The Com-
mittee wishes to acknowledge the courtesies extended to it,
first by the Continental Iron Works, who have kindly decided
to allow the tests to be made upon their property in Brooklyn ;
to the Carnegie Steel Company, who have kindly offered to fur-
nish the Committee with all the beams, channels, and all iron
or steel built-up forms the Committee may wish. The Commit-
tee is in hopes of receiving a similar offer from manufacturers
of cast-iron columns. The Committee wishes to acknowledge
also the courtesies extended to it by Messrs. Sinclair and Bab-
son, who have kindly offered to furnish free all the cement which
the Committee desires; by the Messrs. Henry A. Maurer and
others representing the fire-brick manufacturers, who have
kindly notified the Committee that they will furnish all the fire-
brick which may be needed at a “ nominal cost;” and also by a
syndicate of common-brick manufacturers, who will furnish all
the common brick which is necessary for the construction of the
Committee’s furnaces. .

The method which the Committee has proposed is first to con-
struct a gas-producer, the gas being passed through a main,
from which branch pipes are led to the burners. These burners
will be situated in the floor of the furnace to be tested, which
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will represent a room. One furnace will test columns, outside
walls, partition walls, and columns embedded in walls, either
outside or partition. The other furnace will test the floor
beams and floor construction. Both furnaces will be made on
a large scale, the floor furnace being so constructed as to take
floor beams 25 to 30 feet in length, and the column furnace being
arranged to represent a room such as is found in the modern
buildings of the type which we are testing, the columns varying
from 11 to 14 feet in height. Provision has been made, how-
ever, to undertake tests of a greater length if so desired. .

Our motto is that the Committee knows nothing, and that the
rest of the world knows less. We have, therefore, determined
that our first tests will be made upon naked iron and naked
beams, so that the Committee may learn what can be accom-
plished with the furnaces as designed, and what changes may
be necessary in order to obtain the desired results. Then, hav-
ing established a certain amount of information for our own
use, the Committee proposes to formulate a series of rules.
The manufacturers may then cover the columns and the beams.
with their material, and the tests upon such covered iron and.
steel will be carried out uniformly in accordance with those
rules, in order that comparative results may be obtained.
Should, in the progress of the tests, the manufacturer or the
Committee desire to make a test a little different from that as
mapped out by the rules, such additional tests will be made.

The Secretary read the following petition, at the request of’
an absent member, explaining that, while the signing of such
petition must be an individual matter with each member who
might interest himself in it, yet the intent of the petition was
to secure early action upon a matter of general and public con-
cern to many interests represented in the Society as a body.
The petition was as follows :

IMPORTANT PETITION TO CONGRESS RELATIVE TO THE PARIS EXPOSITIOR OF
1900.

To the Honorable the Senate and House of Representatives of the United States
of America in Congress assembled :

We, the undersigned American manufacturers of products, the foreign trade
of which gives promise of a very large increase, and we, the undersigned export
commission houses of New York City, and we, the undersigned corporations,
whose business interests are closely allied with tke development of international
commerce, hereby respectfully urge that immediate action be taken upon the:
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invitation from the French Government to our country to take part in the Inter-
national Exposition to be held in Paris in the year 1900, and relative thereto we
hereby beg to respectfully call the attention of your honorable body to the
following important points :

This Exposition has been projected on a grander scale than any previous Inter-
national Exposition, and will therefore afford an exceptional opportunity for an
immense aud rapid development of trade relations between American exporters
and manufacturers on the one hand, and foreign buyers from all. parts of the
world on the other band.

It is a well-known fact that the United States section of the last International
Exposition, held at Paris in the year 1889, presented an appearance which con-
trasted in a most humiliating way with the exhibits from other nations.

This lamentable condition of affairs was, to a great extent, owing to & corps of
American Exposition officials being hastily organized at almost the last moment
to represent our great industrial interests, and to a corresponding lack of time
for working out proper preliminary plans for securing the attention and codpera-
tion of all American industrial elements.

All the manufacturing nations of Europe always begin their preparations years
in advance for any great exposition in Paris, which city is recognized by them as
the world’s central mart for international trading, and said nations of Europe
are already actively engaged in the work of organizing for the Paris Exposition
of the year 1900,

A period of four years is barely sufficient time for adequate preliminary work
in order to secure a display of manufactured products that will prove a fair and
true indication of the varied and comprehensive nature of American productions,
and of their many advantages to the traders of the world in price, artistic design,
workmanship, and finish.

We therefore further petition that an adequate sum be promptly appropriated
for the purpose of organizing, on a thorough basis and an extensive scale,
exhibits of American products for the International Exposition to be held in
Paris in the year 1900, and that the President of the United States be forthwith
authorized to appoint & Commissioner-General and an Assistant Commissioner-
General, who shall both hold office until all the Exposition work in connection
with American exhibits and American manufacturing interests shall be termi-
nated after the final closing up of the Exposition.

Mr. J. F. Sorzano, member of the Society, had consented to
take charge of the circulation of these petitions, and solicited
the cooperation of all who were willing to help.

No general business being presented, the professional papers
were taken up.

Messrs. Kent, Wood, and Aldrich discussed the paper by
Samuel McElroy on the “ Water Power of Caratunk Falls, Ken-
nebec River, Maine ;” Messrs. Suplee and Aldrich presented
additional matter upon the “ Generation and Transmission of
Water Power,” a paper by Samuel Webber.

Topical discussions on ‘“Qil Firing and Regulation of Oil-
fired Boilers ” filled the hour till the time for adjournment.
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Messrs. Kent, Towl, Hill, Billings, Wood, Manning, Kingsbury,
Winship, Nason, Raynal, and Spaulding were heard.

Following the usual custom of the annual meetings in New
York City, luncheon was served in the house for the members
and ladies at the close of the mormng session, and many mem-
bers remained to enjoy the reunion and social opportunity of
the afternoon, for which no assignments had been made. This
plan was found to work most agreeably.

THmRD SEssioN. WEDNESDAY EVENING.

The professional papers of the evening were as follows :

C. E. Emery, “ Means Adopted for Saving Fuel in a Large
Oil Refinery;” James E. Denton, “ The Reliability of Throt-
tling Calorimeters ;” A. A. Goubert and E. H. Peabody, *“ Some
Experiments with the Throttling Calorimeter ;” C. E. Emery,
“Comparative Tests of Steam Boilers with Different Kinds of
Coal.”

In the discussions on these papers during the evening, and
in the postponed discussion upon the last one of the series on
the following morning, Messrs. Winship, Wheeler, Denton,
Scheffler, Kent, Clark, Kingsbury, Rockwood, Woolson, Carpen-
ter, Jacobus, Le Van, Spaulding, Strong, Dean, Boyer, Barr,
and Cary took part.

FourTH SESSION. THURSDAY MORNING.

The papers assigned to this session were :

Albert Kingsbury, “ Experiments on the Friction of Screws ;”
W. I. M. Goss, “Tests of a Ten-horse-power De Laval Steam
Turbine;” George W. Bissell, “ Recording Device for Testing
Machines.”

Messrs. Kent, Holloway, Woolson, Whitehead, Denton, New-
comb, Schumann, Griffin, Oberlin Smith, Lieb, and Rockwood
took part in comment upon them, and, at their close, discus-
sion was resumed upon the topic of * Extracting Oil from Con-
densed Steam,” which had already been presented. Messrs.
Wheeler, Oberlin Smith, Rockwood, Raynal, Boyer, Newcomb,
Jesse M. Smith, Pearson, and Winship contributed to it.

After luncheon, served as usual in the supper-room below
the auditorium of the Society’s house, an excursion party was -
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organized for the works of the Pond Machine Tool Co., at Plain-
field, N. J., to which quite a number attached themselves, while
others remained at the house, or attended to their personal
business in the city.

In the evening a very largely attended reception was held at
Delmonico’s, at which over four hundred and fifty persons were
present. The President-elect and the retiring President formed

the Reception Committee, and after supper there were music
and dancing.

Firra SessioN. Frinay MorNING.

The concluding session was occupied by the reading and dis-
cussion of the following papers :

R. C. Carpenter, “ Effect of Temperature on the Strength of
Wrought Iron and Steel;” P. M. Chamberlain, “ Some Data
Relating to Forge-shop Design;” D. S. Jacobus, *Experi-
mental Method of Determining the Effective Centre of the
Light Emitted from a Standard Photometric Burner;” Jno. H.
Barr, “ The Proportions of High-speed Engines.” '

The discussions proceeded from Messrs. Henning, Parsons,
Hutton, Snell, Weil, Woolson, Green, Suplee, Le Van, Kent,
Thurston, Kingsbury, Aldrich, Oberlin Smith, and Schumann.

At the close of the discussion upon the papers, the Secretary
called the attention of the Society to an easel upon the platform
of the hall, which had been placed there only the afternoon
before. On this easel was a framed drawing, forty-three inches
long by thirty-three inches high, concerning which he had
received the two letters from which he read the following
extracts :

185 EAST 218T STREET, GRAMERCY PARK,
December 5, 1895.

To THE SECRETARY OF THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS.

Dear Sir :—I have in my possession the original drawing of the plans of the
steamboat ‘‘ Fulton ” (scale one-quarter inch to the foot), of date March 1, 1818,
designed by Robert Fulton. The drawing belonged to my father, the late Mr.
George L. Schuyler, of this city, and was much valued by him.

* » * * »

Should it be agreeable to the Society of Mecharical Engineers to receive this

drawing as a gift, it will give me much pleasure to send it to you at such hour

and place as you may designate.
* * * * *
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I regret that it is not in very good condition—after the lapse of eighty-two

years, .
* * * * *

As a possible convenience, I send also an easel upon which the picture may
stand, * * * and I will ask you not to take the trouble to return it.

I have been ‘reading the accounts of your Convention in the daily papers with
much interest. * * * The man who brings the picture will fasten it upon
the easel if you so desire.

Very truly yours,
Loursa LEx SCHCYLER.

The Secretary continued :

I, therefore, on behalf of Miss Schuyler, Mr. Chairman, pre-
sent to the Society of Mechanical Engineers the drawing and its
mounting upon the platform, the drawing bearing the endorse-
ment, apparently, I should judge, in Mr. Fulton’s own handwrit-
ing: “These drawings } of an inch to the foot to be returned
when the boat shall be finished. Robert Fulton, March 1st,
1813.” On the side is the memorandum, “The Sound steam-
boat called the Fulton navigated the Sound between Long
Island and Manhattan Island, passing the dangerous Strait
called Hell Gate, in which she is often exposed to the current
running among rocks on every hand, at the rate of six miles an
hour. She cost $87,000. Her boiler of copper cost more than
$20,000. This boat is 327 tons, Custom House measure. In
building the boat it was found necessary to put the water
wheels some six feet farther aft than they are in the plan.”

In Miss Schuyler’s name, therefore, Mr. President, I present
_ to the Society this drawing of Fulton’s.

Mr. J. F. Holloway.—I move the adoption of the following
resolution :

Resolved, That the thanks of the American Society of Mechanical Engineers
are due, and hereby tendered to, Miss Louisa Lee Schuyler, of Gramercy Park,
New York, for her gift to this Society of the original drawing of the steamboat
Fulton, made by Robert Fulton, March 1, 1813, which highly prized drawing
has, for many years, been in the possession of her family.

Our thanks are due Miss Schuyler not only for the gift, but for her kindly
recognition of the fact that this is the proper Society to have among its treasures
this handiwork of one of America’s earliest mechanical engineers; and that in
no other place would its value be more highly appreciated than in the home of
our Society, which has hanging on its walls an original portrait of that famous
engineer, and in its parlors the old colonial mahogany table of Robert Fulton,
around which, in the days in which the propulsion of boats by steam was in its
infancy, and an untried and bold venture, he, no doubt, not only entertained his
friends with the well-known hospitality of those early times, but on which he
doubtless described and discussed his plans and ideas, traced by his own hand,
as shown by the drawing so kindly given us by Miss Schuyler, and which is now
before us.
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Commodore Charles H. Loring.—In seconding this resolution,
which I do most heartily, I would refer, not only to the inter-
est connected with this illustration of the beginning of the new
era in naval construction which has culminated in our own time
in those magnificent examples of inventive genius and mechani-
cal skill, the Monitor, the Columbia, and the Indiana, but also
I would recognize the gracious manmer in which it has been
presented to us; and I would wish that there might be a rising
vote upon this resolution, and would further move that a copy
of our action should be forwarded to Miss Schuyler, with a
letter from the Secretary inviting her, at her pleasure, to visit
the rooms and see upon our walls the drawing which she has so
long viewed upon her own, that she may receive the assurance
that it is not only prized by us, but that it will be properly cared
for.

The resolution was then adopted unanimously with applause
and by a rising vote. ‘
My, William Kent.—I would suggest that when the Secretary

puts this resolution of thanks into the minutes of the Society
that he will also prepare an appendix to cover information
about the history of this boat. It would be of interest for per-
manent record in the Transactions of the Society. In fact, I
think it might be photographed and put in the Transactions.

Professor Ilutton.—The Secretary will be very glad to carry
out the suggestions, and I think an original of such value
should be photographed anyway, in case of the possibility of
its destruction.

Mr. Holloway.—The members have no doubt noticed on our
walls the portrait of a former member of this Society, the late
Capt. John Ericsson. That portrait has been secured through
the ingenuity of our Secretary, and I think you would all be
interested in hearing something of the story of how he found
the portrait. It always adds interest to a picture to know
something of its history. I think the Society will be very much
indebted to Professor Hutton if he will give a short account
of when and where he found the picture.

Professor Hutton.—It would give me great pleasure to answer
Mr. Holloway’s request, but there is very little in the story.

It was suggested to me by one of our members that in a
second-hand store in an unlikely part of the city he had dis-
covered a portrait in oil of Captain Ericsson, and he advised
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that I look at it with a view to securing it for the Society, if it
seemed worthy of that distinction.

The address he gave me was that of a curio store main-
tained by a German, who had left the employ of one of the
larger houses and had gone into business for himself in this
out-of-the-way part of the city.

On examining the portrait closely, I recognized at once that
it was an excellent one, and bore the name of the artist, Ballin,
and the date 1862, which was the year in which Captain Erics-
son was at the zenith of his popularity, because it was the year
of the great achievement of his first Monitor.

The dealer told me he had picked the picture up at a sale of
household effects in Brooklyn, and although it was soiled and
the frame in bad tondition, I saw that at the price he quoted
we were really on the track of a prize.

I had been anxious to secure an oil portrait of one who had
-reflected so much distinction upon mechanical engineering at
this critical period, but had almost despaired of success, because
Captain Ericsson was so retiring a person that he had always
been reluctant to sit to a painter. That we should be able thus
to secure it is, in my mind, a rare piece of good luck; and you
will observe that underneath it has been suspended the model
of the original Monitor, on a scale of one-quarter of an inch
to the foot, the gift to the Society by our life member, Mr.
Thomas F. Rowland, the builder of the Monitor, at the Con-
tinental Iron Works.

AMyr. H. B. Roelker.—I would like to mention, in confirmation
of the value of this portrait as an original, that I remember to
have seen it hanging in Captain Ericsson's parlor as long ago as
1863 and 1864. There was suspended beneath it a series of
resolutions from representative New York citizens, and I think
the portrait and resolutions came to him together.

I congratulate the Society on obtaining possession of it.

Myr. Norman C. Stiles.—I would like to add to the reminis-
cences of Ericsson’s time a story which belongs to the days
when I was an apprentice in Springfield at the American Ma-
chine Works.

At this time Ericsson’s enormous engines, to be operated by
hot air, were being constructed for the ship Ericsson, and part
of the work was in progress at that establishment. The cylin-
ders were fourteen feet in diameter, and they had no lathe in
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that establishment which could turn-piston rings of that size ; so
they rigged up a couple of planers to plane them out in sections.
The ring was fastened to the bed of one planer, which moved
back and forth in the usnal way. At the side of the planer was
a stud set up, which served as a pivot of an arm, actuated by
the other planer, so that the motion of the two beds caused the
circle of the required diameter to be planed out on the ring,
instead of being turned, as usual, in a lathe.

Mr. A. H Raynal.—It occurs to me to say a word or two
in connection with this picture of Captain Ericsson, and its
becoming the property of the Society.

It was given to me to enjoy his personal acquaintance and
his friendship, which I have always considered a very great .
pleasure and privilege. I admired the man exceedingly.

I have been surprised to learn that the Society has not, until
now, a copy of a most remarkable work of his, which he called
the History of his Inventions, published in 1876, at the time of
the Centennial Exhibition in Philadelphia. Captain Ericsson
was gracious enough to present me with a copy of that work,
which I have prized very highly, and which it would seem
eminently proper should be preserved under the guardianship
of the Society.

If it is agreeable to the members, it will make me very happy
to turn it over as a gift to the Library of the American Society
of Mechanical Engineers. (Applause.)

The President.—On behalf of the Society, I take great pleasure
in accepting Mr. Raynal’s gift.

Mr. C. W. Hunt.—I move a vote of thanks to Professor
Hutton for what he has done for the Society in securing this
portrait of one whom we have delighted to honor, and to Mr.
Raynal for this most highly appreciated gift of his copy of
Captain Ericsson’s Centennial work.

This motion, being seconded, was unanimously carried by a
rising vote.

The President.—The motion to adjourn is about to be in order,
but before we separate and go to our several homes it would
seem proper for me to acknowledge, in leaving the chair, my
appreciation of the honor which this Society has conferred
upon me in selecting me to fill the vacancy in the presidential
office.

I do appreciate the distinction very much, and I desire to



80 PROCEEDINGS OF THE NEW YORK MEETING.

tender you my thanks for your uniform courtesy while I have
occupied this position.

I would bespeak for my successor, my friend Mr. John Fritsz,
the same courtesy and magnanimity which have been shown to
me. (Applause.)

On motion the meeting then adjourned.
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DCLXIV.*
PRESIDENTS ADDRESS, 1895.
THE MODERN DROP-PRESS.

BY C. E. BILLINGS, HARTFORD, CONN.
(President Partial Term 1894-5.)

Frox 1847 to 1862, among the green hills of the State of Ver-
mont, there was located one of the best equipped plants for the
manufacture of machine tools in this country. It was there, in
the years of 185455, that most of the machinery was built for
the manufacture of the then celebrated Enfield Rifle for the
English Government, on the interchangeable system. Previous
to that time they had made their fire-arms on the “ cut and try ”
plan, or what we would term, in this country, hand-work. The
parts were made in different shops: for instance, one manu-
facturer was skilled in making the barrel; another, the stock;
another, part of the lock; and so on through the list. The
various parts were assembled at the Tower of London, and it
was there that the “cut and try ” plan commenced, filing a little
here, chipping off & little there, with several trials before the
parts would go together satisfactorily.

On the introduction of American machinery and tools, all this
was changed, for it was possible to machine the pieces of the arms
so that parts of the same kind would be exact duplicates of each
other. Consequently the cost of production was reduced and
the quantities in a given time increased over the old method.
To America is thus due the credit of introducing the inter-
changeable system in the manufacture of fire-arms, sewing
machines, watches, etc.

It was necessary to have uniform forgings so that they
could be handled in special fixtures adapted to the different
parts. The art of forging in dies at that date was the weak

* Presented at the New York meeting (December, 1895) of the American
Society of Mechanical Engineers, and forming part of Volume XVIL of the
Transactionas.
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point. Drop-hammers had not come into use, and all the forg-
ings was made by the old hand-swaging process. A base of
cast iron was used with a suitable opening in the top for keying
the guide stock and a lower die. The upper die was made to
work freely up and down in the guide stock. In the faces of
the two dies were cut the forms of the parts to be forged. The
power used was hammer and sledge, wielded by the smith and
helper.

So far as I have been able to learn, drop-hammers were first
used by Col. Samuel Colt about the year 1853 in the manufacture
of the celebrated Revolving Fire-Arm which bears his name.

The hammer of the Colt drop was raised by a vertical revolv-
ing screw. In the first year of the war, Golding & Cheney ob-
tained a United States Patent on a drop-hammer, the principle
feature of which was the raising the hammer by a leather belt
between friction rolls. These friction rolls are in use to-day on
what are considered the best hammers for drop-forging. In
other respects there have been great improvements. Some of
the latest of these improvements I will endeavor to explain.

First, The Counter-Balunced Treadle which is made from one
piece of steel forging. The advantage of this construction is
that it does not become “shackly ” from wear; and when the
pressure is put on one side, the opposite side acts simultaneously,
and the mechanism on either side of the machine does its work
as it was designed to do. Instead of springs to hold the treadle
in a raised position, a counter-balance is provided which runs
across the back of the base and is attached at either end to
levers whose fulcrums are pins driven into the sides of the base.
The short ends of the levers have projecting points extending
underneath the sides of the treadle and holding it in the raised
position desired.

The improvements claimed for the counter-balanced treadle
are that the pressure required is the same at the start as at the
finish of the movement of the treadle, and that the construction
is such that repairs are not frequently needed as in the cases
where springs, or pulleys and chains, are used.

Second, The Compound Lever Device for operating the lifting
or head mechanism. This device was designed with a view to
lessen the shock of the blow given to the “friction bar” by the
hammer when in operation. It consists of a clamp on the
friction bar having a projection on the inner side which acts as
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the fulerum of the lever, whose short end is a fork which engages
with pins projecting from the left-hand upright, and whose long
end is actuated by a pin in the hammer. This pin is placed as
near the right-hand side of the hammer as is practicable, in
order to enable the long arm of the lever to be made of as great
s length as possible, thereby reducing the speed of the move-
ment given to the friction bar and incidentally the shock of the
blow. (Figs.1and 2.) All of this tends to diminish the neces-
sity of repairs as it reduces the tendency of the friction bar to
become crystallized, #and it imparts to all the friction mechanism
a moderate, easy motion, which is conducive to the durability
of that part of the machine.

Another feature of this device is the ease with which it is
adjusted for the different heights from which the hammer falls.
There is only one nut to turn; and when this is loosened, the
clamp is perfectly free upon the bar and will drop by its own
weight, or it can be raised with one hand. This one nut is
sufficient to hold the clamp in place, as the latter is not subjected
to a sharp blow as in the old method.

Third, The Jointed Swing Head Construction. The main idea
" of this construction is to lessen the expense of repairs. The
two sides of the head are connected by a heavy web at the bot-
tom edges, through which there is a rectangular hole to accommo-
date the board. The upper halves of the two sides are fastened
to the main head-casting by a hinge-joint at the rear, and are
primarily held in place by small swivel bolts such as are used
on a lathe centre-rest, and incidentally by two of the head bolts
which pass through the upper and lower parts of the head and
through the top of the uprights. By removing two bolts and
loosening two more, and swinging open the caps, it is possible
to remove any part of the head in detail, thus obviating the
necessity of taking off the entire head by means of blocks or
hoists when repairs are needed. '

On both sides of the machine, running horizontally through
the upper part of the uprights and through the web of
the lower part of the head and into the rectangular hole in the
latter, good stout bolts are used which hold the upper part of
the machine rigidly together, and relieve the head bolts proper
from all shearing strain and also obviate the elongation of the
holes in the uprights by wear. The eccentrics are made of
steel castings, which are stronger and more durable than bronze

8
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or gun metal. These are chambered and babbitt-lined, this
lining being easily replaced when worn out.’

The sliding rear boxes for adjusting the friction are operated
in the usual way.

Fourth, The Use of Paper Iulleys. Experience has shown
that iron pulleys are not reliable for drop-hammers. They
become crystallized and break, and some one is likely to get
hurt. Wood pulleys with iron hubs are very good, but the
compressed paper pulleys give the best satisfaction. They are
light as compared with their strength, are elastic, and give
excellent belt surface.

Fifth, The Method of Fastening the Board in the Hammer. An
oblong cavity from 4 inches to 8 inches long, and about 5 inches
deep by 14 inches wide, is machined in the top of the hammer.
That side of the cavity which is toward the back of the hammer
has a bevel of about 15 degrees, the cavity being smaller at the
top than at the bottom. The front side of the cavity being
straight, the rear side of the lifting board has a bevel corre-
sponding to that on the rear side of the cavity. The board is
dropped into the cavity, a steel plate placed against the front
side of the board, and two or three steel wedges lightly driven
with a hand-hammer between the board and the front side of
the cavity. (Figs.3 and 4.) At every blow of the hammer when
the machine is working, these wedges become tighter and the
board more firmly held.

Sixth, The Foundations, and Incidentally the Ratio of the Base as
Compared with Weight of Hammer. There seems to be a variance
of opinion in regard to the proper foundation for a drop-ham-
mer. Several articles have appeared in the technical journals
in regard to this subject. Some favor a rigid, rock-like founda-
tion, and others favor an elastic construction. It seems to me
that the weight of the base of the machine as compared to the
weight of the blow given by the hammer should have more or
less consideration in determining the construction of the founda-
tion. It is apparent that if a man tried to do some hand-forging
vith an ordinary flat-iron held bottom up between his knees for
an anvil, the results would not be altogether satisfactory ; but if
it were possible for him to hold a piece of iron weighing, say,
400 pounds on his knees, he would do more execution with his
hammer and in addition could stand some pretty good blows
from his helper’s sledge. From this illustration I argue that if
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the base of a drop-hammer should be made heavy enough, no
foundation whatever would be required. The inertia of the
mass of metal would be sufficient to absorb the effects of the
shock imparted by the blow of the hammer. The cost and diffi-
culties of handling, however, make such construction out of the
question. Within the past few years an increase in the weight
of the bases of drop-hammers has been a move in the right
direction. In deciding this point a certain ratio between the

Fia. 8. Fi1G. 4.

weight of the hammer proper and the base is considered. In
former years the ratio of 6 or 8 to 1 was considered sufficient.
This was increased by some machine builders to 10 to 1, and
now the most modern practice advocates a ratio of 15 to 1.

To return to the subject of foundations, I would not venture
to say which construction will give the best results, owing in a
measure to the variation of conditions, particularly the forma-
tion of the earth where the machine is to be located. In fairly
hard ground, such as clay, or where “hard pan” can be reached

within fifteen feet of the surface, the following construction will
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give satisfaction. At the bottom of the excavation put in two
or three feet of broken stone and Portland cement; on top of
that place chestnut timbers on end. These timbers are to be
sawed on four sides and bolted together, and the section of this
block should be of sufficient size to accommodate the base of the

Fia. 6. Fia. 5.

machine and to have about 4 inches margin. (Figs. 5 and 6.) It
is preferable to have the upper end of the timbers several inches
below the surface of the ground, as they will then be less liable
to decay.

With a base of right proportion and a properly constructed
foundation, the old method of fastening down the base with
anchor bolts is unnecessary. Angle irons at the corners of the
base fastened down to the foundation with lag screws will answer
the purpose.
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DISCUSSION.

Mr. J. F. Holloway.—1 think that Mr. John Fritz has some
experience in putting down foundations for drop-hammers. He
has the largest hammer in the world.

The President.—We shall be pleased to hear from Mr. Fritz.

Mr. John Fritz—The hammer which gave trouble weighed
125 tons. First we prepared a foundation about 60 feet square
and drove it with piles until we could not drive them another
inch or get in another pile. We covered the piles over with
timbers 34 inches square; on top of that we put on forged
beams somewhere about 35 feet long. Each of these beams
weighed some 40 odd tons. The object was to catch the timbers
80 as to get the surface. Then we cross-timbered on top of that
again, and then put on an anvil block which weighed about 1,500
tons. We ran the hammer but a short time and the foundation
went down some 8 or 10 inches, and it unfortunately did not go
level, which made it worse. There we were in a dilemma.
What to do was the question. So I took the whole thing out
down to the piles, and levelled the foundation up again, and put
in two feet of shavings which we got from the car shops, such
as are made with ordinary freight cars, etc. We put a lot of
men on and tramped that down to aboutsixteen or eighteen inches
thick and then placed the heavy timbers on top of the shavings,
and the forged steel beams on them crosswise, and on top of the
beams, ten-inch square timber, then about fifteen hundredweight
of cast iron, and then covered the casting with three-inch plank,
and then twelve inches of cork. On top of the cork ten inches of
timber, and then the anvil block; and the hammer has simply
worked magnificently.

- The President—What effect did the shavings have, Mr. Fritz? '

Mr., Fritz—We had: to save the foundation, not the hammer.
It was the foundation which was the trouble. If we had put
the anvil on the foundation again it would have gone down.
But the shavings took the severe blow on the foundations. It
has been running four or five years. It has never gone down
at all We put the shavings on to save the foundation. It
was something elastic which was required between the anvil
block and the piles upon which it rested. If the foundations
had been strong enough we would have simply put the fifteen
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hundredweight of iron on top of heavy timbers; but we were
afraid to. ' :

The President.—You believe that the elasticity of the shavings
was what helped it?

Mr. Fritz—Yes. The idea was not original. It came from
the old forge hammers where they put brush under them to

accomplish the same purpose to a great extent. They did it to
get elasticity. I did not care about the elasticity for the ham-
mer, but wanted it to save the foundation.

The President.—Mr. Dean must have had some experience with
foundations for steam stamps while connected with Mr. Leavitt,
and the Calumet and Hecla. We should be glad to hear from
Thim as to their practice.

Mr. F. W. Dean.—It is some years since I have been con-
mected with the Calumet and Hecla Mining Company ; but that
matter of the weight of the anvil has come up, and I understand
that since I left the company the spring timbers have been
entirely done away with. They tried one stamp with a solid rock-
like foundation for the anvil, and the output of that stamp was
so0 much greater than the others, that they have, I understand,
made all stamp foundations solid. I understand the output is
enormously increased thereby per stamp, and of course it is quite
evident why it should be so. All the energy of the stamp is
taken up in crushing the ore, instead of springing the timbers
and all of the country about. In the houses within some
distance of the stamp mills everything shook very badly, and all
the windows rattled like those of a side-wheel steamer ; and it
was unsafe to leave a pitcher of water on a table at night, for it
would be pretty sure to be on the floor by morning. The water
in the lake had small wavelets all over it, and I believe the

country the other side of the lake shook also ; but since the solid
foundations have been put in, that has all stopped.

Prof. F. B. Hutton.—I should like to ask the author about the
breaking of these pins which trip the lever on the head, or the
failare of them, rather, by crystallization from ‘shock, and his
statement that wood has served the purpose better than metal.
Do the pins gradually break, or what happens to them?

The President.—They broke off close to the face of the ham-
mer. We have used steel, Swedish and Low Moor iron, and
two or three different kinds of alloys of bronze, and with the
same result. A hickory wood pin stood the best of all.
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Previous to using the wedges for holding the lifting board,
we put bolts entirely through the hammer with nuts on end.
Those nuts and bolt heads were constantly dropping off. No
kind of metal we tried for the purpose would stand. The appear-
ance of the fracture was crystalline. This led up to the sys-
tem of holding the lifting board to the hammer with wedges as
represented by drawing, Figs. 3 and 4 These have been in use
now for many years with entire satisfaction.
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WATER-POWER—ITS GENERATION AND TRANS-
MISSION.

BY SAMUEL WEBBER, CHARLESTOWN, N. H.
(Member of the Society.)

AN examination of the detailed schedule of subjects submitted
Yoy the Council, as desirable topics on which to prepare papers
¥ or the current year, has induced the writer to offer the following
muotes on the first portion of the data requested by said schedule,
wwhich, it seems to him, it is desirable to preserve in such perma-
ment form as will be given them by a place in the Transac-
Z2ons.

The first topics suggested, the storage of water supply, and the
cost of its development and maintenance, seem to belong more
Pparticularly to the civil than to the mechanical branch of the
engineering profession ; but as the utilization is mechanical, and
the whole matter is intimately connected, it seems proper to offer a
few general notes on the subject of the supply of water necessary
for its mechanical utilization.

The engineers, who have been for many years engaged in the
question of water-supply for large cities, have laid it down as an
established fact that, by means of proper and complete storage
basins, one-half the annual rainfall may be thus saved, the other
half being either absorbed by vegetation or dissipated by evapo-
ration.

This amount has been usually estimated for our northern cities
as 1,000,000 gallons per day from each square mile of drainage
area, or one-half an annual rainfall of 42 inches, which is a fair
average for the larger part of the United States, east of Kansas
and Nebraska, rising, according to Blodgett, as high as 50 and 55
inches, in parts of the southwestern States, but a safe estimate

*Presented at the New York meeting (December, 1895) of the American

Society of Mechanical Engineers, and forming part of Volume XVII. of the
Transactions.
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for the area of drainages from the great Appalachian range, which
is as wide an area as we propose to consider in this paper.

It will be readily seen that this annual rainfall of 42 inches
amounts to nearly 732,000,000 gallons on a square mile, so that
1,000,000 gallons per day is almost exactly half of it. To secure
this half, however, requires the most complete and perfect system
of storage basins possible, and it is not safe to calculate on such
an amount as being available for water-power by any possible and
economical means of storage.

It is possible, however, by practicable means of storage, to
secure about one-third of the rainfall, and as water for power
purposes is usually measured in cubic feet per minute, or per
second, instead of gallons, we will now adopt that mode of
computation.

An annual rainfall of 42 inches is equal to 267,409 cubic feet
per day on a square mile, or 8.09 cubic feet per second, and if we
take one-third of this, or 1 cubie foot per second, from each square
mile of drainage area, we arrive at the supply which can usually,
by the aid of storage, be relied upon.

The late James B. Frauncis, for many years the engineer of the
Locks and Canals Company, at Lowell, on the Merrimac River, once
gave me the following data, as the result of many years’ observa-
tion of the flow of the Merrimac River, which, however, does not
take in the few days of * spring freshets,” when the snow is going
off from the mountains, and the river so high and swollen as to be
practically unmeasurable :

Spring flow. ... L =90 cubic feet per mlnute per square mile.
‘“ June flow,” about the average...55 ‘
Minimum ﬂow in Aug. and Sept...30 ¢ “ ¢

The minimum flow has, however, been less than that once or
twice in recent years, as, in 1881, it was only 26.7 cubic feet per
square mile drainage area, or .445 cubic foot per second. This
diminution has been due to the destruction of the forests around
the head-waters of the river, and such forest destruction must be
borne in mind by every engineer as a probability, when making
estimates on a projected water-power.

It will be seen that this 30 cubic feet per minute, or 0.50 cubic
foot per second, the minimum flow, is but one-sixth of the rainfall,
and in order to secure the one-third, which I have considered as
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available, a sufficient “ pondage ” must be secured above the dam,
at the proposed water-power, or in some other convenient loca-
tion, to store the night flow, if the water is used in the daytime,
or vice versa, 8o as to get a double quantity during working hours
without too much diminution of the working head.

This is practically accomplished at Lowell, where the observa-
tions on the water-power of the Merrimac River have been longer
<ontinued and are more complete than any others of which I am
aware, by the pond made by the dam. This pond is 18 miles
Jong, with an average width of 500 feet. ' The drainage area of the
Merrimac, above Lowell, is 4,098 square miles, and if we take the
minimum flow as 0.50 cubic foot per second, we have a total flow
of 2,000 cubic feet per second.

Col. James Francis, who has succeeded his father as agent and
engineer of the Locks and Canals Company,informs me that, with
3 feet of “ flash boards ” on the dam, giving a fall of 34 feet, they
can store in this pond, at a depth of 1.50 feet, 71,874,000 cubic
feet of water, which, if drawn down the 18 inches in 10 hours,
would give them 6,165 horse-power, which, added to the daily flow
of the same 2,000 cubic feet, would give at low water a total of
12,330 horse-power. The original estimate of the power available
at Lowell was 10,000 horse-power on 30 feet fall ; but by raising
the dam above, and removing obstructions below, this power has
been increased, as shown.

The net effect of the present turbines in Lowell is here taken
at 80 per cent. There are, however, in place, at Lowell, turbines
enough to utilize 20,000 horse-power, for which water is furnished
for a poruon of the year, but which have to be supplemented by
steam-engines, to supply the deficiency, when the water is reduced
to the minimum flow, as above quoted.

In addition to this, the mills at Lowell, Lawrence, and Manches-
ter, N. H., have also derived great benefit from the use of the
water stored in Lakes Winnepesaukee and Winnesquam, in New
Hampshire, where the outlets were deepened, and weirs and gates
put in below, enabling the water-power companies to draw down
these lakes in the summer to a depth of 12 feet below the full
height in spring, or 6 feet below their normal summer level. The
area of these lakes above the Lake Company’s dam is 71.8 square
miles; and Colonel Francis gives me the following data of the
amount of water furnished by them for several consecutive
years :
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You oI tog
1878, 659 ... 4.20 feet.
1879. - 809 ..ottt 5.16 «
1880. 1,209 ...l 8.28
1881. 1,600 ....ociiiiiiiiiiia, 10.20 *
1882. 1,508 ... 9.60 «
1888. 282 e 180
1884. 1846 ........ llll Ceseiens 11.76 “
1885. 89 ..., 0.44
1886. 1,087 ..ot 6.80 «
1887. L 0. “

The variation in'seasons is seen to be considerable.

Leaving this branch of the subject, with the repetition of the
statement that, by storage, one-third of the rainfall can be relied
on for power for day or night, I now take up the question of turbines.

The modern turbine is the evolution of ages from two distinct-
types, one of which delivers the water in a tangential direction to
radial arms or vanes, projecting from a central shaft, without con-
fining it in any way ; the other conveyed it in a closed tube to
hollow radial arms, through which it passed, and, leaving them in
a tangential direction, gave, by the reaction pressure, a rotary
motion to the whole apparatus.

We can trace both systems back to such remote antiquity that
it is useless to attempt to find the origin; and as the principal
developments of both have been made within the present century,
we need go back no farther. As we shall devote much less time
to the second of these types, or the “outward discharge,” we shall
consider it first, and simply refer to the well-known “Barker
Mill,” or the “ Whitelaw & Sterret,” sometimes called the “Archi-
medean ”’ wheel, as the first modern type of this style.

In 1827 Mr. Fourneyron applied this principle of the outward
discharge from a pipe to a wheel with curved buckets placed out-
side of the apertures of discharge, so as to receive the water in a
direction perpendicular to the first and inner element of the curve,
which appears to be practically cycloidal, and which, revolving
from the action of the water, finally discharged it at its outer ele-
ment at the circumference, with its force exhausted ; <. e., the best
results obtained from this form of turbine were shown by Mr.
Francis, in his “ Hydraulic Experiments,” to be when the circum-
ference of the wheel at the point of discharge had reached the
velocity due to the water under the fall, or 62 per cent. of the
theoretical velocity due the head, from the action of gravity, this
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being the result' of what is known as the *“ contracted vein.” At
this velocity of the wheel the water falls away dead into the pit,
to take a new direction due to the fall in the “ tail-race.”

In the Fourneyron turbine, the tube, or feeder, which supplied
the water, was closed at the bottom by a concave cone surround-
ing the wheel shaft, which passed up through it in a pipe, and
was not etposed to the water. This cone was surrounded by a
number of guide plates, curved like the buckets, but in the oppo-
site direction, and fastened to the cone ; and these delivered the
water to the buckets in the proper tangential direction. This first
turbine of 1827 was followed by another, in 1834, of 7 or 8 horse-
power, which worked at times under a head of only 9 inches.

Then came several others, under higher heads, of 63, 79, 126,
and 144 feet respectively, giving from 71 to 87 per cent. net effect
of the power of the water.

In 1837 came the celebrated one of St. Blasien, 20 inches in
diameter, weighing 105 pounds, under a head of 72 feet, and this
was followed by one of 13 inches diameter, under a head of 354
feet. The width of this wheel across the buckets was only 0.225
inch; and it made 2,200 to 2,300 revolutions per minute. It is
said to have driven 8,000 cotton spindles, with the other accessory
machinery, which would require from 100 to 120 horse-power, and
to have given from 80 to 85 per cent. net effect. The apertures
of the buckets were so small, however, that the water was all fil-
tered before entering the feeder, to avoid clogging them.

The success of these wheels led to their introduction to this
country by the late Uriah A. Boyden, who placed the first ones
in Lowell, in 1844, and these were rapidly followed by others,
until their use became almost general in the large manufacturing
towns of New England. Those built under Mr. Boyden'’s instrue-
tions gave as high as 80 per cent. net effect, and he claimed to
have got 88 per cent. at the Atlantic Mills in Lawrence.

Their manufacture was taken up by a number of builders, but
they did not all obtain such high results, and owing to the multi-
tude of buckets, with the small apertures, they were liable to
become choked by chips and leaves and other floating obstruc-
tions, not to speak of fish ; for at Fall River the first turbines are
said to have been stopped by eels, on their annual migrations to
the sea, from Watuppa Lake.

The net effect at partial gate was also very poor, owing to
cutting off the water by the sharp edge of a cylinder, as shown by
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the writer in a paper presented to this Society, and included in
Volume IIL of the Transactions.®

Attempts have been made to obviate this by introducing dia-
phragms in the buckets, so that only a part of the bucket is
affected by this sharp cut-off, and this is shown in the Swiss tar-
bines, now being introduced at Niagara Falls, but this division
only reduces the dimensions of the apertures, and renders them
more liable to choke from obstructions. This form of wheel, as
built by Mr. Boyden, was also enormously expensive, and they
have generally given place, as they wore out, in forty or more years’
use, to the “inward and downward flow” turbine, which we shall
now proceed to trace. This, as we said in the outset, comes from
the old “flutter-wheel” of radial vanes inserted in a central
shaft, which supported a grindstone, or “ millstone,” on top of it,
and which is one of the earliest traces of mechanical application
of force to be found in history. India, Egypt, Syria, and Europe
all appear to have used this primitive water-wheel to grind their
corn. It is impossible to determine when the modifications of
this fortn began, but, in 1804, a patent signed by Thomas Jeffer-
son was granted to Benjamin Tyler, of Lebanon, N. H., for “an
improvement in water-wheels,” in which he claimed “hooping the
wheel with iron hoops,” and specified the proper angle at which
to set the buckets, “made of winding timber.”

Similar improvements were early made in the mountainous dis-
tricts of France, where metal buckets, curved either vertically or
horizontally, were bolted to a central shaft, and were known either
as “rouets a cuve” or “rouets volants,” and in common parlance
with us were known as “tub wheels.” The water was applied
to all these wheels “tangentially,” by a trunk or spout which
delivered it at the circumference. Next, this trunk was made in
the form of an Archimedean scroll, which applied the water equally
all around the wheel, the top being closed, and the discharge at
the bottom. A wheel of this sort was patented by John Tyler,
grandson of “Benjamin,” above referred to, in 1855. I have no
record of the dates of the European improvements in this direc-
tion, but, as early as 1843, Elwood Morris, of Philadelphia, experi-
mented with and reported on what is generally known as the
“ Jonval turbine,” in which the radial buckets are curved verti-
cally, and the water directed to them by a set of stationary guides,

* « Efficiency of Turbines as Affected by Form of Gate,” Vol. III., p. 84, No. 61,
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curved in the opposite direction, and fixed to the ingprior of the tube
or feeder which supplied the water. This form of wheel has also
been known as the “ Koechlin,” “ Fontaine,” and as the “ Froment
turbine ; the name of “Jonval,” I believe, only applies properly
to the ‘“draught tube” arrangement, which was patented in this
<ountry by Zebulon and Amasa Parker, of Licking, O., in 1840.

These wheels were sometimes, in cases of low heads, set directly
in the bottom of the wooden flume or forebay, in other cases sup-
plied by an iron feeder pipe. The Froment turbine, which the
writer saw in the London “ Crystal Palace’ of 1851, was of the
former character, and the gates were a series of “ plungers,” which
fitted down between the guides. J.P. Collins, of Norwich, Conn.,
has adopted this form of gate ; others, as Mr. Geyelin, of Philadel.
Pphia, have used what is known as the register gate, a term derived
from the common hot-air heating apparatus. Still another form
has been a sliding telescopic tube, outside, which throttles the
water after leaving the wheel, and seems to the writer objec-
tionable, but has been applied to the turbines at Niagara.

This class of wheels, known as the “downward flow,” has
proved effective and economical, and they are particularly suited
for large and constant powers at low heads, but are deficient at
partial gate, if the gate is of the register or telescope pattern.
The writer has obtained 84 per cent. net effect with two
“Geyelin " turbines, in different localities, when at “ full gate.”

We must now turn to a different form of wheel, the “inward
flow,” patented in 1838 by Samuel B. Howd, of Geneva, N. Y.
In this the action of the Fourneyron wheel is reversed, and the
converging guides, which were straight, were placed outside the
wheel, which had curved buckets, revolving inside the guides, and
was, in fact, only one form of the old “ tub wheel.” Mr. Francis
has stated (see “ Hydraulic Experiments”) that a similar wheel
was suggested by General Poncelet, in 1826.

In the Howd wheel, the regulating gates were placed outside
the guides or “chutes.” The buckets were cast iron, fastened
by bolts to wooden top and base plates, and the discharge was
central.

In 1849 Mr. Francis took this matter up, and built, for the
Boott Mills in Lowell, an inward discharge wheel, in which he
employed the carefully designed curves of the “ Boyden ” wheel,
and which gave excellent results, nearly equal to those of the out-
ward discharge.
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This type of gnward discharge gave much greater facilities for
operating the gates, and was followed by a number of variations,
notably the “ American Turbine,” of Stout, Mils & Temple, of
Dayton, O., in which the form of gate adopted gave much
better results than were obtained when partially closed, by the
cylinder between the guides and buckets, which Mr. Francis
copied from Mr. Boyden. This wheel at the Boott Mills lasted
until 1875, when it was replaced by a “Swain wheel.” In 1835
A. M. Swain, a mechanic who had been employed at the Lowell
machine-shop in the construction of the Boyden and Francis
wheels, conceived an idea which produced the prototype and
exemplar of all the modern American turbines. He combined
the inward and downward flow wheels, curving the buckets both
laterally and vertically, and discharging the water mainly down-
ward, where a reversed curve in the base on which the wheel
rested threw it outward again, so that the path of the water was
a semicircle. He adopted a form of gate which, instead of
cutting off the water abruptly, closed the orifice by which it
entered the wheel, by lifting the lower side of the tube, so as
to contract the passage, which still retained a rounded aperture.
The result produced by this was marvellous; instead of 30 per
cent. effect at part gate, or half water, he got 66 per cent., and
83.4 per cent. at full gate, when the wheel was finally perfected
in 1875.

The Swain wheel had, however, given an excellent result as far
back as 1862, and from that date down to about 1878 the number
of turbines was legion, in all sorts of variations of curve of
bucket and form of gate, but all containing the same general
features of inward and downward discharge. Of these, the
Leffel wheel combined both forms of bucket, separated by a
diaphragm in the same wheel, and has given cxcellent effects.

The general result of this change from the Fourneyron type,
as first introduced, has been to furnish thé public with turbines
of equal power in one-half the space and at one-fifth the cost,
being single castings of iron or bronze, instead of built up of many
parts. The general line of evolution, beginning with the Swain
wheel, has been that of fewer and deeper buckets, with wider
openings, to avoid obstruction by floating matter, and in some of
the wheels, like the “ Hercules,” the narrow openings of the
“chutes” have been retained, preventing such mattér from
entering the wheel itself.
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This latter wheel brings us to the date of 1876, when what is
known as the “new departure” wheels were introduced. The
first of these was the “ Hercules,” designed by John B. McCormick,
-of Brookville, Pa., who brought it to the Holyoke Testing Flume
to be tried, and the results were such that the Holyoke Machine
Company at once entered into its manufacture.

The principal feature of this wheel was a much smaller diam-
eter, with longer buckets and deeper openings, for any proposed
amount of power. _

This wheel was at. once followed by the “ Victor,” made by
Stilwell & Bierce, of Dayton, O., on the same general lines,
but differing in form of bucket and gate; and many of the older
wheels have been since changed or improved in the same direc-
tion, and the following table will show the difference in quantity
of water used and power obtained by a number of wheels of
nearly the same diameter, under the same head of 26 feet, be-

ginning with the “ Boyden Fourneyron,” and ending with the
“Vietor ; '
Inches, Cubic Feege\chur Horse-

Diameter. Power.
Boyden Fourneyron............. .... 86 22.95 556
Risdon ......oviieiiiinnn. ereraieas 86 85.45 89
Risdon “L.C."......cuivvnennn eeeees 86 - 48.27 121
Risdon “D.C.”. civiveiiiiiiiiinninn.. 36 80 199
Leffel, Standard...................... 85 40.45 96 -
Leffel, Special .. ......cccovvivnn.nn, 85 60 148
Tyler. .ottt e 86 40.7 . 95.8
Bwain.....oo. cotiiiiiiiiiiiiie 36 58.2 140
Hunt, “ Swain bucket”............ .. 86 48.8 121
Hunt, New Style................ ... 86 98 - 289.74
Leffel, “Samson”.................... 35 109.1 264
“Hercules™.........c.covveivvinnnnns 86 107.6 253.5
“Vielor”. .. viii ittt e 85 108.8 266
New Swain.........ooocvivviiinnnene 86 89.5 215

This enormous difference in productive effect in wheels of the
same diameter shows the great economy of the later type of tur-
bines, particularly as all the wheels above named have a proved
efficiency of 80 per cent., and some of them have given more ; such
as 87 per cent. for the Risdon, tested by Mr. Edward Sawyer, of
Boston, at Crompton, R. 1., and by the writer at the Centennial ;
87 per cent. for the “ Hercules,” tested by Professor Thurston ; 84
per cent. for the Collins, by the same authority ; 84 per cent. nearly
for the Swain, by Mr. Francis; 84 per cent. for the Geyelin and
the Hunt, tested by the writer, and S8 per cent. for a 15-inch

4
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“Vietor,” by the same, but this was so small a wheel that the
test cannot be depended on.  Later tests of large wheels at the
Holyoke Flume give over 80 per cent., and to these may be added
the “ Success ” of E. Morgan Smith, York, Pa., and the “ Humph-
rey,” Keene, N. H., and the wheel of Gates Curtis of Ogdens-
burg, N. Y., also the “ New American,” of the Dayton Globe Iron
Works, Dayton, O. Here all questions of selection must be gov-
erned by other reasons than that of mere efficiency, as all the
above seventeen wheels have been proved to give 80 per cent.
or over net effect. Nearly all these wheels have been adapted to
horizontal shafts, for high heads, where the belt pulleys can be
kept out of water, and so far as they have been tested show no
difference in economy from that given on vertical shafts. A
“ Hunt” wheel, tested by Mr. Francis ¢n situ, in a mill at Lowell,
only varied a fraction of y4; of 1 per cent. on a horizontal shaft, from
the result obtained on a vertical one by Mr. Herschel, at the
Testing Flume in Holyoke.

While the writer has expressed a preference for the “ downward
flow ” wheel when the head was low, and bevel gears necessary,
he would prefer the new type of small diameter wheels for hori-
zontal shafts under high heads, as they give a greater initial
velocity to the shafting, the friction of bevel gears is avoided, and
if set in pairs, to thrust against each other, step friction, which is
very destructive in muddy streams, is also done away with.

The first instance in which turbines were placed in pairs in
this manner, in the writer’s memory, was in 1875, when A. M.
Swain installed a pair at Ticonderoga, N. Y., which were very
successful. Since then all the prominent wheel builders have
adopted it, and it has become very 