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November 9 NEW YORK...............oiiiiiiiiiiiiiieiinneennnns 161
December 7-10 Nxw YorRk. ANNUALMEETING......... Members. . .628

Guests. . ... 435 1063
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TRANSACTIONS

THE AMERICAN SOCIETY OF
MECHANICAL ENGINEERS

VOLUME 31-1909

HIS volume contains the papers and proceedings of The Ameri-
can Society of Mechanical Engineers for the year 1909,
covering the thirtieth year of the Society’s history.

The newly-elected President, Jesse M. Smith of New York, was
introduced, as is customary, at the Annual Meeting of the Society
in December 1908, an account of which appeared in Volume 30 of
Transactions, covering the proceedings of 1908.

The annual report of the Council, presented at the annual meet-
ing of 1909, gives a record of the work of the year, and follows an
account of that meeting.






JESSE MERRICK SMITH

Jesse M. SMrrH, President of the Society for 1909, was born
in Newark, Ohio, in 1848. He moved to Detroit, Michigan, with his
father’s family in 1862. In 1865 he entered Rensselaer Polytechnic
Institute, Troy, New York, remaining there three years. The follow-
ing year he spent traveling in Europe, and entered L’Ecole Centrale
des Arts et Manufactures, Paris, France, receiving after three years
of study the degree of M. E. in 1872. During his vacations, he trav-
eled amongthe manufacturing plants of France, Germany and Bel-
gium, and attended lectures in the Polytechnic Institute in Berlin,
After graduation in Paris he traveled three months among the iron
and machine works of England.

He began the practice of engineering in 1873, designing and super-
intending the erection of blast furnaces for smelting iron from native
ores with raw bitumihous coal in the Hocking Valley, Ohio. He
made surveys of coal mines, opened mines and built coal handling
machinery for them. He surveyed and constructed railroads from
mines to furnaces.

Upon the death of his father in 1880, Mr. Smith returned to Detroit
and opened an office as Consulting Engineer. He designed and con-
structed a high-speed center-crank steam engine with shaft governor,
containing the feature of the modern inertia weight governor, and
put it in operation driving a Brush dynamo producing 40 arc lights
in 1883. In 1890 he presented a paper before the Society on this
governor. ,

He represented the United States Electric Lighting Company in
Ohio and Michigan from 1884 to 1886, during which time he erected a
number of the early incandescent electric light plants, including
one of 1000 lights in the Stillman Hotel, Cleveland, Ohio, which was
the first hotel lighted exclusively and continuously by electricity
from its own plant. He returned to the work of consulting engineer
in 1886 and continued in it until 1898. During this time he designed
and erected several power plants and several plants for electric light-
ing and electric railways; also apparatus for steam heating with
exhaust steam in several large manufacturing plants.

3



4 JESSE MERRICK SMITH

He began in 1883 to be called as an expert witness in the U. S.
courts in patent litigation. This practice gradually grew and dis-
placed the work of consulting engineer until 1898, when he moved
to New York to continue his practice as expert in patent cases
exclusively.

Among the notable cases in which he has acted as expert are: steam
injectors under the Hancock Inspirator patents; cylinder lubricators
for locomotives; roller mills and middlings purifiers for lour manufac-
ture; cyclone dust collectors; quick action air brakes under Westing-
house patents; pneumatic tires for automobiles; automobiles under
the Selden patent; induction electric motors under Tesla patents;
pressure filters; incandescent electric lamps; steam heating apparatus;
typewriters; armored concrete construction; the calzulagrapb, ete.

He became a member of the Society in 1883 and was a member of
the Council as Manager, 1891 to 1894, and Vice-President 1894 to 1896
and 1899 to 1901.

He is a charter member of the American Institute of Electrical
Engineers; La Société des Ingenieurs Civils de France; |’ Association
des Anciens Eleves de ’Ecole Centrale des Arts et Manufactures;
The Detroit Engineering Society; the Society for the Advancement
of Science; the National Geographical Society; the Engineers Club;
the Machinery Club and the Ohio Society of New York.



No. 1229

MEETINGS JANUARY—JUNE
NEW YORK MEETING, JANUARY 12

The first meeting of the Society for the year 1909 was held in the
Engineering Societies Building, on the evening of January 12, when a
paper on The Transmission of Power by Leather Belting was given by
Carl G. Barth.

This paper, with the discussion, constitutes one of the most compre-
hensive presentations of the subject of belting that has been given
before the Society. Mr. Barth has deduced a theory of belting based
on the well-known experiments of Lewis and Bancroft and other engi-
neers who have investigated different factors of the belting problern.
Moreover, in systematizing manufacturing plants and especially
machine shops, where the scientific operation of machine tools is
involved, a careful study was made of the whole belting problem,
resulting in additional material for his paper.

Following the discussion pertaining strictly to the subject-matter of
the paper, there was a general discussion upon the transmission of power
by electricity and by rope, and by the modern types of chains used for
power transmission. Written discussions were submitted by the fol-
lowing: A.F. Nagle, Prof. Wm. W. Bird, Prof. C. H. Benjamin, H. K.
Hathaway, Prof. L. P. Breckenridge, and Prof. W. S. Aldrich. Oral
discussions were given by Henry R. Towne, Wilfred Lewis, W. D.
Hamerstadt, Fred. W. Taylor, Charles Robbins, Geo. N. Van Derhoef,
Walter C. Allen, Dwight V. Merrick, Fred. A. Waldron, S. B. Flint
and A. A. Cary.

NEW YORK MEETING, FEBRUARY 23

A meeting was held in the Engineering Societies Building on Tues-
day evening, February 23, the subject for discussion being Safety
Valves. Themeeting was opened by Frederic M. Whyte, general me-
chanical engineer of the New York Central Lines, with a paper upon
Safety Valves, giving special attention to locomotive practice. He

5



6 SOCIETY AFFAIRS

was followed by Philip G. Darling, mechanical engineer with Man-
ning, Maxwell & Moore, with a paper on Safety-Valve Capacity.

The papers and discussion, which covered locomotive, marine and
stationary practice, as well asthe use of safety valves on heating
boilers, brought together such late data as were available and em-
phasized the need of furtherinformation for the purpose of establish-
ing a more rational and uniform practice.

The papers were discussed by: L. D. Lovekin, A. C. Ashton, A. B.
Carhart, E. A. May, H. O. Pond, F. J. Cole, Dr. Chas. E. Lucke, Jesse
M. Smith, G. P. Robinson, Wm. H. Boehm, H. C. McCarty, M. W.
Sewall, Geo. I. Rockwood, A. A. Cary, Dr. A. D. Risteen, F. L. Du-
Bosque, N. B. Payne, Frank Creelman. The discussion was ad-
journed to the Spring meeting.

NEW YORK MEETING, MARCH 9

A particularly interesting occasion was the lecture on Modern
Physics, given by Dr. William Hallock, Professor of Physics, Colum-
bia University, on Tuesday evening, March 9.

The lecture included a review of discoveries introductory to the
X-ray, radio-activity and allied phenomena; experimental demon-
stration of different forms of radiation, including heat; development
of the essential identity of radiant light, heat and Hertz waves,
together with the evidence of the electro-magnetic nature of light
radiations; differentiations between these forms of radiation and
those of so-called radio-active material, followed by the bearing of
the facts developed by radio-activity upon the possible genesis of
the chemical elements; the kinetic theory of gases and its relation to
the modern theory of solutions; the moving ion as the determining
factor in electrical conduction; the distinction between the chemical
and the physical ion; the atom and the relation of its structure to the
phenomena of radiation and absorption; the principle of relativity
and its relation to the structure of the atom and the electron; the
universal application of the force, mass, ttme theory to molecular and
cosmic phenomena.

JOINT MEETING ON CONSERVATION

A meeting of the national engineering societies on the conserva-
tion of our natural resources was held in the Engineering Societies
Building on the evening of March 24. Onward Bates, President
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Am. Soc. C. E.,, who was expected to preside, was unable to
attend. and Dr. James Douglas, Past-President Am. Inst. M. E.,
acted as chairman. At the opening of the meeting, the Chairman
announced a congratulatory telegram from President Taft, which
was read by John Hays Hammond, President Am. Inst. M, E,

In his opening remarks Dr. Douglas said that in a great movement
of this kind there could be no dividing line between engineers in dif-
ferent branches of the profession. The great inventions like that of
the Bessemer process had required a combination of the skill of
engineers who had specialized in different fields. He said that in
looking back we must be struck with the advance made in the reduc-
tion of waste in the use of natural supplies, especially in saving coal,
both in mining it and in using it in metallurgical work.

The first address was upon The Conservation of Water, by John
R. Freeman, Past-President Am, Soc. M. E,, Mem. Am, Soc, C.
E., consulting engineer of the Department of Additional Water
Supply for the City of New York. He spoke of the relation of
stream flow to lumbering, emphasizing the importance of accurate
stream measurements in order to obtain precise knowledge of the
effect of forests and of the value of water powers. Interesting
figures were given, comparing the efficiency of turbines of the old
days with those of the present time. Other phases of the conserva-
tion of water, such as the purity of the water courses, navigation,
irrigation, etc., were considered. He recommended the collecting of
facts by the different States, regarding the notable opportunities for
power development within their borders, and the making of care-
ful surveys, thus placing reliable information at the disposal of those
inclined to take advantage of such natural opportunities for power.

The address of Dr. R. W. Raymond, Secretary Am. Inst. M. E.
was upon Conservation by Legislation. Hedefined true conservation
as the diminution notof use but of waste. The best method for the
prevention of waste is by the progressive education of the people,
rather than by legislation. He urged that government information
pertaining to natural resources and their conservation should be
collected with care and not hurried, and stated without bias or argu-
ment in favor of any measure or policy. Hasty and ill-considered
legislation, especially if advocated by selfish interests, is a peril. He
dealt with specific examples of such legislation and urged that the
work of the departments of the Federal government should be care-
fully planned in advance instead of expanding without a definitely

arranged plan.
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Charles Whiting Baker, Mem. Am, Soc. M. E,, Editor of Engi-
neering News, spoke on The Waste of our Natural Resources by
Fire. He gave new statistics upon the fire laws in the United States,
with the striking illustration that we are burning every year in
this country a street of buildings a thousand miles long that would
reach from New York to Chicago. That this destruction is not
necessary is proved by the experience of European countries where
the per capita fire loss is in most cases only a few cents annually,
while in this country it is $2.50. Referring to the destruction by
forest fires, he said that effective laws for the protection of forests
must be enacted before capital will be invested in the development
or preservation of timber lands.

The last address was by Lewis B. Stillwell, Mem, A, I, E, E,, con-
sulting electrical engineer, upon Electricity and the Conservation
of Energy. He illustrated by interesting figures the function of
electricity in the conservation of power resources, showing results
accomplished in three typical cases, namely, the plants of the
Niagara Falls Power Co., the Northeast Coast Power System at
Newcastle-upon-Tyne, and the plants of the Interborough Rapid
Transit Co., New York. The Niagara plant showed the possibility
in water power development and the Northeast Coast plant the
economy resulting from the substitution of large steam-driven units
for small steam plants, widely distributed. In the case of the Inter-
borough Company, comparisons were made of the cost under the
present system of electrical distribution and that which would
have obtained if locomotives had been used instead.

ST. LOUIS MEETING, APRIL 10

A meeting of members of the Society residing in St. Louis and vicin-
ity was called by Wm. H. Bryan, member of the Meetings Committee,
and held on Saturday evening, April 10. Prof. E. H. Ohle acted as
secretary and about twenty engineers were present. This was the
first monthly meeting of the Society to be held outside of New York
City. All present expressed themselves in favor of local meetings and
it was voted that a committee of three, composed of the chairman and
two others appointed by him, should be formed to lay out a plan of
organization and to report in sixty days.

The following topics were discussed: a local organization with occa-
sional professional and social meetings; b increase in membership; ¢
contributions to The Journal; d making up a party to attend the
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Spring Meeting at Washington, May 4-7; ¢ extending an invitation to
the Society to meet in St. Louis at some future time; f other means of
promoting the Society’s welfare, not only locally, but generally.

JOHN FRITZ MEDAL AWARD

The John Fritz Medal, the only medal which the four National
Engineering Societies confer, was presented to Charles T. Porter,
Hon. Mem. Am. Soc. M. E,, on Tuesday evening, April 13. The pre-
sentation took place in the auditorium of the Engineering Societies
Building, before distinguished invited guests and an audience
representing the entire engineering profession. The medal was
conferred upon Mr. Porter for his work in advancing the knowledge
of steam engineering and for improvements in engine construction.
Addresses were made by Dean W. F. M. Goss of the University of
Illinois, upon The Debt of Modern Civilization to the Steam Engine
as a Source of Power; by Prof. F.R. Hutton of Columbia University,
Honorary Secretary Am. Soc. M. E.,, on The Debt of the Modern
Steam Engine to Charles T. Porter; by Robert W. Hunt of Chicago, on
The Debt of the Era of Steel to the High Speed Steam Engine; by
Frank J. Sprague of New York, on The Debt of the Era of Electricity
to the High-Speed Steam Engine.

Henry R. Towne, Past-President Am. Soc. M. E., and Chairman
of the Board of Award of the John Fritz Medal for 1909-1910, presided
at the meeting, and in his opening remarks spoke briefly of the
origin and history of the medal, introducing Dean W. F. M. Goss of
the University of Illinois.

At the close of Professor Goss’s address, Mr. Towne in a short intro-
ductory speech recalled that Mr. Porter was the third person and the
first American to whom was accorded the distinction of Honorary
Membership in The American Society of Mechanical Engineers. On
account of this relation, Mr. Porter was introduced by Jesse M.
Smith, President of the Society, who said, by way of introduction:

The John Fritz Medal, established in 1902 by the American engineering pro-
fession as a meed of recognition for ‘notable scientific or industrial achievement,’
was awarded in the year 1908 by a board representing the four National Engineer-
ing Societies, to a distinguished mechanical engineer for ‘his work in advancing the
knowledge of steam-engineering and for improvements in engine construction.’
I present to you, and to this company, the engincer to whom this high distinction
has been granted.
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He is honored because he saw the possibilities of the high-speed steam engine;
because his mechanical genius in design made those possibilities real; and because
he recognised the necessity for, and then applied, the very best mechanical con-
struction to the realization of his ideals. ¥

He then introduced into the development of the power plant an idea and an
influence so revolutionary as to make an epoch in the history of the art of engine
building; and which has been as world-wide in its effects as the use of the recipro-
cating engine.

Many of the present generation of engineers have inherited, without effort and
often without knowledge of their origin, the results which cost him many years of
painstaking study and experiment to establish.

That he may receive the John Frits Medal awarded to him, I now have the
honor to present Charles Talbot Porter.

Mr. E. Gybbon Spilsbury, Chairman of the Board of 1908, by
which the award was made, said in presenting the medal to Mr.
Porter:

Under instructions from the Board of Award of the John Frits Medal, it is my
privilege and pleasure to inform you that for your work in advancing the knowledge
of steam engineering and for improvements in engine construction, you have been
chosen as the worthy recipient of the medal for the year 1908-1909.

This medal was instituted in 1902 to commemorate the 80th anniversary of the
successful and honored career of our beloved colleague John Fritz, and its award by
a committee selected from the membership of the four great engineering societies
of the United States is the highest honor which the engineering profession can
. onfer on any of its members.

Charles Talbot Porter,in the presence of this distinguished company, I now present
you this medal, together with an engraved certificate of the award, and confer
upon you all the rights and honors and the distinction which attach to this emblem.
May you live long and happily to enjoy the appréciation which is your due at the
hands of those you have so benefited by your work. 4

After the presentation, Mr. Towne read the following telegram
from John Fritz;

With all my heart regret my inability to be with my dear friends and associ-
ates this evening. I cannot be with you in person, but I will be with you in
spirit. Please convey to my dear friend Porter my sincere congratulations and
best wishes. -

Congratulatory cablegrams were alsoread from Wm. H. Maw, Editor
of London Engineering, from the sons and grandsons of Wm. A. Hoyle,
with whom Mr. Porter was associated in his early work, the Iron and
Steel Institute of Great Britain, the Institution of Mechanical Engi-
neers of Great Britain, E. D. Leavitt, Past-President Am.Soc.M.E.,
an early associate of Mr. Porter, and many others.

The addresses of the evening followed.
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ADDRESS OF DEAN W. F. M. GOS8

. Dean W. F. M. Goss spoke of the debt of modern civilization to

‘the steam engine. Dreams of the possibilities of steam belong to
thedays of Addison, Steele, Swift and Defoe; days when there were bril-
liant men of letters, triumphs in architecture, achievements on the
battlefield, but when there were no means for performing industrial
work. There were no large factories in England because there was
no way by which their machinery could be driven. Mines were
abandoned because they were flooded with water; women and girls
were toiling in the mines amid suffering and degradation. The move-
ment of merchandise by land was laborious and traveling by sea slow
and dangerous.

Into the midst of such conditions came the steam engine. It freed
the mines of England from water, revived dormant industries, intro-
duced new systems of manufacture, supplied power, water and effective
means of sanitation to cities,and was later supplemented in all these
respects by electricity for lighting, power and transportation.
Steam usurped the place of wind in the propulsion of ships, and through
the agency of the locomotive has carried civilization to the farthest
ends of the earth. These achievements are direct contributions to
the upbuilding of civilization, the key-note of which is service. The
dwellers on the earth are beginning to see that if one nation suffers
severely, all are likely to suffer in some degree, and they are learning
sympathy for their fellow-men.

ADDRESS OF PROF. F. R. HUTTON

It was assigned to Prof. F. R. Hutton to speak in detail of the debt
of the reciprocating steam engine to the pioneer work of Mr. Porter.
It owes to him the first vision of the advantages that come from
making the crank shaft turn at a high rate of revolution, whereby
the weight of the motor per horsepower is reduced. From this
seed-thought has sprung the modern design of the motor for the
self-propelled vehicle and for the a&roplane. The high speed in-
volved the solution of difficult problems, owing to the necessity for
starting and stopping heavy parts of the mechanism in each revo-
lution. To Mr. Porter we owe the recognition of these problems.

Perhaps the most important debt of all is the requirement that the
standard of mechanical construction in the high-speed engine must be
of the highest type. We owe to Mr. Porter many manufacturing
details which now are commonplaces of modern practice.
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Mr. Porter created a form of steam-engine condenser to be attached
directly to the engine and operated at a much higher rate of speced
than that at which the ordinary pump could be used; and finally,
invented a sensitive steam engine governor in two forms.

The address closed with a tribute to Prof. Chas. B. Richards, associ-
ated with Mr. Porter’s early work of designing, and John F. Allen,
who had conceived many details of the first high-speed engine which
Mr. Porter combined into a harmonious whole.

~ ADDRESS OF ROBERT W. HUNT

- Robert .W. Hunt said it was scarcely conceivable that one could
have witnessed in a single lifetime the remarkable development in
the steel industry which he had observed since the birth of the Besse-
mer processes. These accomplishments were made practically pos-
sible by the discovery of a more rapid power. The early processes
were deliberate because man was habituated to slow movements.
The first power came from the slow-turning water wheel; later from
the slow-speed steam engine. Faster movements were obtained
through gears and belts. Among the first engineers to attach the
rolling mill engine direct to its train of rolls were John and George
Fritz, but the speed of the stroke of their engine was limited.
Charles T.Porter was the first to give to the rolling-mill a controllable
direct-connected economical high-speed engine.

Mr. Hunt referred to two engines in a rolling-mill plant in Troy,
N.Y.,in 1876. Oneset of rolls wasdriven by a walking-beam low-pres-
sure engine, taken from the steamboat Swallow, a Hudson River
boat, and the other set was driven by Porter-Allen engines. The
contrast between the steamboat engine with a slow speed of 35 or
40 r.p.m., and Mr. Porter’s little engines, humming away at high
speed, and accomplishing much greater results, was an instructive
sight. :
ADDRESS OF FRANK J. SPRAGUE

Frank J. Sprague recalled that in 1867, at the French exhibition,
Charles T. Porter installed two Porter-Allen engines, the only high-
speed engines exhibited, to drive generators for supplying current for
lighthouse apparatus. While these engines were not directly coupled,
it is a curious fact that the piston speeds and revolutions were what
iscommon today in isolated direct-coupled plants. Inthe dozenyears
following, Mr. Porter built many engines with certain common char-
acteristics, high piston speed and revolutions, solid engine bed and
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.

babbitted bearings, but there was no direct coupliug to dynamos
until 1880, when Mr. Porter installed a high-speed engine for Mr.
Edison in his laboratory at Menlo Park. Shortly after this Mr. Porter
was invited to construct for the Edison Station at Pearl Street, New
York, the first of a series of engines for so-called steam dynamos, each
independently driven by a direct-coupled engine.

Mr. Sprague likened the relations of electricity and the high-speed
engine, not to debtor and creditor, but rather to a close partnership,
an industrial marriage, one of the most important in the engineering
world, that of the prime mover and the electric generator. Here were
two machines, destined to be joined together, economizing space,
increasing economy, augmenting capacity, reducing investments,
increasing dividends. Primarily and largely due to Mr. Porter, the
high speed possibilities of the engine were commercially demonstrated.

BOSTON MEETING, APRIL 16

A meeting was held in Boston in the auditorium of the Edison
Building,on April 16,1909, to discuss the advisability of holding meet-
ings of the Society in that city. Irving E. Moultrop, Manager of the
Society, was elected temporary chairman and Ralph E. Curtis tem-
porary secretary. About 160 members and guests were present,
including the President and the Secretary of the Society. There was
a general discussion in which the following participated: Irving E.
Moultrop, Henry Bartlett, Henry F. Bryant, Vice-President of the
Boston Society of Engineers, James D. Andrew, Fred R. Low, Paul
Winsor, Prof. W. W. Bird, Prof. Geo. F. Swain, Prof. L. S. Marks,
Prof. D. C. Jackson, Prof. Gardner C. Anthony, Francis W. Dean,
E. G. Bailey, Prof. C. G. Lanza.

During the discussion there were brief addresses by the President
and the Secretary. President Smith said that it is the desire of the
officers of the Society that these méetings be as free and open as is
consistent with the traditions and the high professional standards
which the Society has maintained during its thirty years of experi-
ence. He emphasized the fact that such meetings arc meetings of the
Society as a body rather than of local sections or branches. Papers
presented would be published in The Journal when accepted, making
it possible to discuss them in all the citics where meetings are held.
He emphasized the Society’s friendly spirit of codperation with other
engineering socicties and the particular esteem inwhich engineers and
members held the Boston Socicty of Civil Engineers.
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Secretary Rice said it had become evident that two conventions a
year are not sufficient for a national society and that the holding of
meetings more frequently in one place does not create a national
spirit. He said the question before the meeting was, how the
engineering profession of Boston and vicinity can best get together
for the common and individual good; and stated that The American
Society of Mechanical Engineers desires to do what will best serve the
profession. He expressed the hope that that would be accomplished
by bringing together the various organizations in a common head-
quarters rather than by the formation of a new organization. Co-
Speration and coérdination, he declared, should be the motto of the
profession.

ST. LOUIS MEETING, MAY 156

A meeting was held at the Missouri Athletic Club, St. Louis, on
May 15, to discuss further the question of holding meetings of the
Society in St. Louis. William H. Bryan, member of the Meetings
Committee, presided, and Prof. E. L. Ohle acted as Secretary.

The report of the committee on organization, recommending that
the Society codperate with the Engineers Club of St. Louis in the
matter of meetings and publication, was presented and discussed by
the following: M. L. Holman, Past-President Am.Soc. M.E., R. H, Tait,
Wm. H. Bixby, Thomas Appleton, Professor Westcott, F. L. Jefferies,
W. M. Armstrong, Prof. H. Wade Hibbard, J. A. Laird, Victor Hugo,
E. A. Fessenden. In opening the discussion Mr. Holman said that
the question of enlarging the sphere of usefulness of national engineer-
ing societies without interfering with local organizations is one which
has been given much thought by the engineers of the country. It
has taken years to bring the St. Louis Engineers Club, an earlier
organization than The American Society of Mechanical Engineers, up
to its present standing and it could not afford to take steps which
would interfere with its usefulness or impede its growth and impor-
tance. This movement, however, was not intended to antagonize
local clubs but was for the purpose of bringing more engineers into
the societies, both local and national, thus benefiting both organiza-
tions.

Following the discussion, the report was unanimously adopted and
the meeting concluded with an interesting running account, given by
Professor I'. H. Vose, of the papers and discussion presented at the
Washington meeting.
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BOSTON MEETING, JUNE 11

In accordance with the plans of the preliminary meeting of May
15, & professional meeting was held on June 11, and the paper on
Small Steam Turbines given by George A. Orrok at the Washington
meeting was presented for further discussion.

Prof. Ira N. Hollis, who presided, first outlined the work proposed for
the meetings of the Society in Boston, saying that the committee was
planning a number of meetings to be held during the fall and winter.
The subjects of several unusually timely papers promised for these
meetings were announced. As indicating the large number of engi-
neers in the vicinity who might attend, it was stated that notices had
been sent to 950, of which number 340 were members of the Society.

The meeting was addressed briefly by Secretary Rice, after which
Mr. Orrok’s paper was read by Prof. E. F. Miller and the following
joined in the discussion: Dr. L. C. Loewenstein, J. A. London, Chas.
B. Rearick, F. B. Dowst, Chas. B. Edwards, V. F. Holmes, J. S. Schu-
maker, Prof. C. A. Read, Prof. I. N. Hollis, Prof. E. F. Miller, John T. °
Hawkins, R. H. Rice, Chas.. H. Manning, C. P. Crissey, Chas. B.
Burleigh.
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SPRING MEETING, WASHINGTON, D. C.

The 58th meeting of the Society was held in Washington, D. C., a
the New Willard Hotel, May 4-7. The total registration was 609, o
which 276 were members. Fewer professional sessions than usual wer
arranged by the Meetings Committee in order that visiting member
and their guests might avail themselves of opportunities to see place
of interest at the national capital.

PROGRAM
- OPENING SESSION

Tuesday Evening, May 4, at 8.15 o’clock

Reception of the members by the Washington Society of Engi
neers and the local members at the New Willard Hotel. Music by
the Marine Band.

Address of welcome by Hon. Henry B. F. Macfarland, Presiden
of the Board of District Commissioners.

Response by Jesse M. Smith, President of the Society.

SECOND SESSION
Wednesday Morning, May 6

Business Meeting: Reports of committees, tellers of election; new
business.

A Unique BeLt CoNvEYOR, Ellis C. Soper.

Discussed by T. A. Bennett, Harrington Emerson, Fred J
Miller.
AvuroMaTiCc FEEDERS FOR HANDLING MATERIAL IN BULK, C. Kembl
Baldwin.

Discussed by T. A. Bennett.

A New TransMissioN DyNaMOMETER, Prof. Wm. H. Kenerson.
Discussed by A. F. Masury.

PoLisHING METALS FOR EXAMINATION WITH THE MICROSCOPE

Albert Kingsbury.
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Wednesday Afternoon
Special exhibition drill by troops at Fort Myer.

Wednesday Evening

Ilustrated lecturc by Arthur P. Davis, Chief Engineer of the U. S.
Reclamation Service, on HoME-MAKING IN THE ARID REGIONS.

THIRD SESSION
Thursday Morning, May ¢

GAS POWER SESSION

Report of the Standardization Committee.
MARrINE PRODUCER GAs PoweR, C. L. Straub.
Discussed by Geo. Dinkel, Henry Penton, I. E. Moultrop, H.
M. Wilson, E. T. Adams.
- OPERATION OF A SMALL PRODUCER GAS PoWER PraNT,C.W.Obert
- Discussed by J. A. Holmes, J. H. Norris, W. A. Bole.
A METHOD OF IMPROVING THE EFFICIENCY OF GAS ENGINES, Thos.
E. Butterfield.
Discussed by A. M. Greene, Jr., W. O. Barnes.
OFFsETTING CYLINDERS IN SINGLE-ACTING ENGINES, Prof. T. M.
Phetteplace.
Discussed by W. H. Herschel, J. H. Norris.

Thursday Afternoon

Reception of members by William H, Taft, President of the United
States,

Thursday Evening

Address, THE ENGINEER IN THE NAvy, by Rear-Admiral George W.
Melville, Ret., Past-President Am. Soc. M. E,

Address, REAR-ADMIRAL MELVILLE'S SERVICE TO THE IENGINEER-
IxG PROFESSION AND TO THE NATION, and presentation to the National
Museum of a portrait of Rear-Admiral Melville; by Walter M. McFar-
land of Pittsburg,Pa. Acceptanceof the portrait by Dr.C. D. Walcott,
Secretary of the Smithsonian Institution, representing the Nation.
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FOURTH SESSION
Friday Morning, May 7

PROFESSIONAL SESSION

SmaLL StEAM TURBINES, George A. Orrok.
Discussed by W. D. Forbes, R. H. Rice, Prof. R. C. Carpenter,
H. Y. Haden, F. D. Herbert, W. E. Snyder, W. T. Don-
nelly, F. H. Ball, C. A. Howard. The discussion was
continued at the Boston meeting, June 11.
OrL WeLL Tests, Edmund M. Ivens.
Discussed by F. A. Halsey, S. A. Moss, J. E. Callan.
SAFETY-VALVE discussion, continued from the ebruary meeting in
New York: F. L. Pryor, E. F. Miller, G. H. Musgrave, A. B. Car-
hart, S. B. Paine, M. W. Sewall, A. C. Ashton, A. F. Nagle, J. J. Aull,
A.J. Hewlings.
SpecIFIC VOLUME OF SATURATED STEAM, Prof. C. H. Peabody.
Discussed by Prof. W. D. Ennis.
SoME ProPERTIES OF STEAM, Prof. R. C. H. Heck.
Discussed by S. A. Moss, G. A. Goodenough.
A NEw DEPARTURE IN FLEXIBLE StayBoLTs, H. V. Wille.
Discussed by Wm. Elmer, W. E. Hall, Alfred Lovell, F. J. Cole.

Friday Afternoon
Trip by boat to Mt. Vernon.

LOCAL COMMITTEE

WavLTER A. MCFARLAND, Chairman
GusTAV AYRES Hervey S. KN1guT N
ALBERT H. BUCKLER Wavrrer R. MeTZ
CHARrLES ELI BURGOON GEORGE L. MORTON
Howarp A. CoomBs HagrorLp P. NorTON
Jamms B. DiLLARD WiLLARD L. PoLLARD
WiLLiau A. E. Doving Jonn E. PoweLL
CaarLzs E. FosTER ALrrep H. RaYNAL
H. A. GiLus WiLLiam B. RipgeLy
James HaMiuroN W. E. SCHOENBORN
Freperick E. HEALY GEORGE R. SiMPsoN
HerMAN HoLLERITH CHARLES F. SPONSLER
J. A. HoLuEs Lucien N. SoLuivan
ArTHUR E. JoENSON WiLLiam B. UrToN
Frank B. Kimvna CaARLES V. C. WHEELER

EarL WHEELER
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CoMMITTEE OF THE W ASHINGTON SOCIETY OF ENGINERRS

W.A. MCFARLAND, Mem. Am. Soc. M. E., Chairman

A.E. JounsoN, Mem. Am. Soc. M. E.

A.H. RaYNAL, Mem. Am. Soc. M. E.

W. E. ScHOENBORN, Mem. Am. Soc. M. E.

W. B. UproN, Mem. Am. Soc. M. E.

H.W. FuLLER, Mem. Am., Inst. E. E.

Jorn C. Hoyr, Mem. Am. Soc. C. E., Secretary Washington Soc. Engrs.
D. S. CarLL, Mem. Am. Soc. C. E., President Washington Soc. Engrs.

CHAIRMAN OoF THE Lapres’ CoMMrTTE®, MRS. JAMBS LORING Lusk

ACCOUNT OF THE MEETING

The Convention opened on Tuesday evening with a reception in
the large assembly hall of the New Willard, followed by dancing,
with music by the Marine Band. The reception was largely attended
and the occasion was a brilliant one. As the guests arrived they were
received by the President and Mrs. Smith, Mrs. W. L. Marshall, Mrs.
Charles D. Walcott, and Mrs. F. H. Newell.

D. S. Carll, President of the Washington Society of Engineers,
called the assembly to order at 9 o’clock, and extended a hearty
welcome to the Society on behalf of its local members and of the
Washington Society of Engineers. He then introduced Hon. Henry
B. F. Macfarland, President of the Board of (‘fommissioners of the
District of Columbia.

Speaking on behalf of these same bodies and of the District of
Columbia, Mr. Macfarland referred especially to the work of engineers
in the city of Washington, and said in part: There is a particularly
warm welcome for the Society in the national capital, since engineers
more than the men of any other profession have made it what it is.
George Washington, in the year of the birth of the Constitution,
conceived the idea of a magnificent capital, then ridiculously out of
proportion to the youth, weakness and poverty of the new nation.
L'Enfant and Ellicott in the beginning, and a long line of able and
brilliant engineers since then, chiefly of the United States Army, have
rendered important service in carrying out his plans. The past nine
years, the great municipal building period of the city, have been
occupied with such engineering feats as the installation of the filtra-
tion plant, the sewage disposal system, the new pumping system,
the District government railway terminal work, the District govern-
ment building on Pennsylvania Avenue and its approaches, the
Connecticut Avenue bridge, and others of a similar character. Wash-
ington appreciates engineers.
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President Smith in responding for the Society extended the thanks
of the members for this cordial welcome and their appreciation of
the interesting program prepared for their pleasure and entertain-
ment by the committees of the Washington Society of Engineers
and of the local members.

BusiNess MEETING WEDNESDAY MORNING, MAY 5

The report of the tellers of election was received and there being no
objection the President declared the names presented duly elected
to membership in the Society. The list follows this report.

Mr. S.mith in behalf of the Membership Committee presented the
following proposed amendments:

C10 An Associate shall be 30 years of age or over. He must have been sc
connected with some branch of engineering, or science, or the arts, or indus-
tries, that the Council will consider him qualified to codperate with engineers
in the advancement of professional knowledge. He need not be an engineer.

The committee recommends the following to be added at the end
of C 11 of the constitution.

A person who is over 30 years of age cannot enter the Society as a Junior.

The report of the Membership Committee published in Transactions,
Vol. 30, p. 550, gave in full the reasons for desiring the change.
The proposed amendments were discussed, and in accordance with
the rules governing the amendments to the constitution, were re-
ferred to the annual meeting for final action.

Prof. Ira H. Woolson, who was a member of the Membership Com-
mittee for five years, heartily commended the proposed change and
hoped it would become a part of the constitution.

Prof. F. R. Hutton proposed an amendment to C 45, adding
“Public Relations Committee” after “House Committee.”

In view of the fact that it has been brought to the notice of the
Society that a movement is under consideration to increase and
improve the facilities for the work of the United States Patent Office,
Prof. F. R. Hutton introduced the following resolution: -

Resolved, That this Society in convention assembled requests the
Council of the Society to consider the desirability of taking some
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action in furtherance of the movement to increase the Patent Office
facilities, and, if deemed advisable, that they request the individual
members to take steps to urge their influence to this end upon their
Senators and Representatives.

The resolution was voted by the meeting.

ProFEssioNAL SessioN, WEDNESDAY MORNING

Four papers were presented at this morning session, two of which
related to the conveying of materials. The first was upon A Unique
Belt Conveyor, by Ellis C. Soper, of Detroit, Mich., and described an
installation consisting of a conveyor one-quarter mile long, so
located on an incline that less power is required to operate it empty
than when loaded. Data upon performance were given. The
second was upon Automatic Feeders for Handling Material in Bulk
by C. Kemble Baldwin, of Chicago, Ill. This contained outline
drawings and descriptive matter upon different designs of feeders,
to enable the engineer to select the type best suited to his needs.

The third paper was upon A New Transmission .Dynamometer,
by Prof. Wm. H. Kenerson of Providence, R. I. This is made in the
form of a shaft coupling. The apparatus contains an oil chamber,
one side of which is a diaphragm, and is so arranged that pressure
isbrought against this diaphragm directly proportional to the amount
of power transmitted. A gage or other registering apparatus is con-
nected with the oil chamber by a small tube whichindicates the press-
ure and the water power transmitted.

The last paper was upon Polishing Metals for Examination with
the Microscope by Albert Kingsbury, Pittsburg, Pa., in which he
described the use of a polishing machine carrying discs faced with
common paraffin and charged with wet abrasives. This produces
excellent surfaces on all the harder metals and alloys, but has not
proved serviceable upon the soft metals, such as lead.

WEDNESDAY EVENING LECTURE

On Wednesday evening Frederick H. Newell, director of the U. S,
Reclamation Service, was expected to lecture on Home Making in
the Arid Regions. As he could not be present a lecture on this sub-
ject was given instead by Arthur P. Davis, Chief Engineer of the
Reclamation Service.

The United States Reclamation Service in its seven years of exist-
ence has undertaken 26 projects situated in 16 different states and
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territories of the West. It has invested in construction about $40,-
000,000. Nineteen projects have been brought to a point where
some land is now under irrigation. Water is ready for delivery to
about half a million acres. An average of about 10,000 laborers are
employed on this work, and over 55,000,000 cu. yd. of rock and
earth have been excavated. Over 2000 miles of canals have been
built and 56 tunnels have been bored, which have a total length of
over 13 miles.

Twelve large earthern dams and one high masonry dam have been
completed, and two other masonry dams which will rank among the
highest dams in the world are in an advanced stage of constructioa.
Many of these projects are in remote localities into which roads had
to be built, some of which were carved in precipitous rock, or tun-
neled through mountains. In the aggregate 342 miles of roads
and 793 bridges have been constructed.

In some localities, especially on the Pacific slope, the mild climate,
and the nearly perpetual sunshine, produce remarkable results in
the growth of fruits, which for color, flavor and physical perfection
cannot be equaled in a more humid climate. The chemical force
in sunshine and a perfectly regulated water supply are also evident
in the yields of vegetables and forage crops.

The lecture was illustrated by many beautiful slides.

Gas Power SECTION

At this session, . R. Low, Chairman of the Gas Power Section,
presided, and Geo. A. Orrok acted as Secretary. Previous to the
reading of the professional papers reports were received from the
committees.

MEeMBERsHIP CoMMITTEE: The report showed a total member-
ship of 302, of which 177 were members of The American Society
of Mechanical Engineers and 125 were affiliates. The Membership
Committee is thoroughly organized with representatives in differ-
ent cities.

LiteraTurRe CoMMITTEE: Prof. C. H. Benjamin gave a verbal
report of this committee stating that the committee is organized
for work and had laid out a tentative program. It was hoped to
index the books on the subject of gas power and articles in periodi-
cals dealing with gas power and allied subjects; also to present reviews
of new books and abstracts of important articles. There would be
two fields for work: one, a permanent one, and the other in the line of



SOCIETY AFFAIRS 23

current work relating to popular reviews and abstracts for the benefit
of members.

PraNT OPERATIONS COMMITTEE: A verbal report offered by Iiving
E. Moultrop reported progress and stated that standard forms for
obtaining operating data on gas power plants were in preparation.
The committee has a large membership and is widely scattered so
that it had been impossible to arrange a meeting, but the work had
been advanced as far as possible by correspondence.

Mr. C. L. Straub presented a report on gas-producer development
sbroad, an abstract of which appears as part of his paper on
Marine Producer Gas Power, included in this volume,

Mr. Orrok stated with reference to the work of committees that it
is conducted with the idea that as the Gas Power Section has been
formed while the art is young it will be possible to place a record of
its development on file at the headquarters of the Society. Such
data in connection with the large library will place at the disposal
of anyone interested in the industry the available information upon
the subject of gas power. '

Following the presentation of the reports came the professional
papers, the first of which was on Marine Producer Gas Power, by
C. L. Straub of New York. This paper explained the conditions
opposing the earlier adoption of producer gas power for marine service
and gave a summary of marine gas power plants in operation at
present. It compared the updraft and downdraft of producer gas
apparatus and contained comparative drawings of the steam equip-
ment and two types of producer gas equipment for a 306-ft. boat.

The next paper was upon The Operation of a Small Producer Gas
Power Plant, by C. W. Obert of New York. It presented a general
description of a producer gas power plant in the Westchester market
building of Swift & Company, Bronx Borough, New York. The
author outlined the operating and maintenance system developed
for keeping producers and engines in proper condition for continuous
operation.

A paper was presented upon A Method of Improving the Efficiency
of Gas Engines, by Thomas E. Butterfield of Philadelphia, Pa. It
related to the securing of higher efficiency by reducing the clearance
and increasing the compression and referred especially to a method
of diluting with an inert gas the charge drawn in during the suction
stroke of an Otto cycle engine. By this means premature ignition
and other troubles incident to high compression are avoided.

The last paper of the session was upon Offsetting Cylinders in
Single-Acting Engines by Prof. T. M. Phetteplace of Providence,
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R. I. It gave the results of an investigation of this subject in which
the various factors entering into the problem were taken into account.

PRESENTATION OF PORTRAIT OF REAR-ADMIRAL MELVILLE

On Thursday evening, a portrait of Rear-Admiral Geo. W. Melville
was presented to the National Gallery at a ceremony held in the audi-
torium of the New Willard. President Smith presided over the large
audience which assembled and an address was made by Rear-Admiral
Melville on The Engineer in the Navy. Mr. Walter M. McFarland
of Pittsburg, Pa., gave an appreciation of Melville as a man and of his
work for the nation and profession. The portrait was accepted for the
Nation by Dr. Chas. D. Walcott, Secretary of the Smithsonian Insti-
tution.

At the conclusion of the ceremony, President Smith asked that
Mr. Sigismond de Ivanowski, the Russian artist who had produced
8o admirable a likeness of Melville, be escorted to the platform.
Mr. de Ivanowski told briefly and simply of his attempt to portray
the strong characteristics of his subject and displayed evident
pleasure that his efforts were so warmly appreciated.

Abstracts of the addresses are published with the professional
papers in this volume.

PROFESSIONAL SESSION, FripAY MORNING

Five papers, and a continuation of the Safety Valve discussion
given at the February meeting in New York, were scheduled for this
session. The first paper was upon Small Steam Turbines by Geo.
A. Orrok of New York. The various types of turbines now on the
market were illustrated and described and a number of steam con-
sumption curves were given to demonstrate the economy that might
be expected from machines of this type.

A paper on Compressed Air Pumping Systems of Oil Wells by
Edmund M. Ivens of New Orleans, La., was read, in which a descrip-
tion was given of compressed air plants at Evangeline, La., oil fields,
and the results of tests upon these plants with different types of
apparatus.

This was followed by the Safety Valve discussion, continued from
the February meeting in New York.

Two papers were next presented upon the properties of steam: one
by Prof. C. H. Peabody, of Boston, Mass., on Specific Volume of
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Saturated Steam, and the other upon Some Properties of Steam by
Prof. R. C. H. Heck of New Brunswick, N. J. The former reviewed
the results of experiments which might form the basis of a computa-
tion of specific volumes at various temperatures and compared the
computed results with experimental determinations of the same quanti-
ties. The latter paper summarized the important work of Holborn
and Henning and compared the results of other investigators. These
two papers constituted another step ahead in the work that is now
being accomplished toward securing accurate information upon the
properties of both saturated and superheated steam.

The last paper was by H. V. Wille, Philadelphia, Pa., on A New
Departure in Flexible Staybolts. This paper proposed the employ-
ment of tempered spring steel in the manufacture of the stems of
staybolts, the ends being of soft steel so as to permit riveting over in
the boiler.

Thissession closed with a unanimous resolution extending the thanks
of the Society to those who had afforded such abundant entertain-
ment to their visitors.

ENTERTAINMENT

During the convention an information bureau was conducted
at the Society headquarters by Chairman Walter A. McFarland of
the Local Committee, where the various excursions were organized.
These included trips not only to the public buildings, but to govern-
ment institutions and other points of technical interest, among which
were the Bureau of Standards, the station of the Potomac Electric
Power Co., the Union Railway Terminal, the Naval Gun Factory,
the District pumping stations, etc.

At the ladies’ headquarters in the New Willard, tea was served each
day from four to six o’clock and the visiting ladies as well as many
members of the Society, accepted the hospitality extended by the
ladies at this time. Sight-seeing automobile trips for the ladies were
also arranged on each day, which were largely patronized and greatly
enjoyed.

On Wednesday afternoon alarge number took the trip to Fort Myer
to see the exhibition drill, and the evolutions performed by the
several troops, the unusual skill of both riders and drivers and the
thoroughly trained horses, called forth round after round of applause.
Two battalions of artillery with guns and caissons went through
evolutions of great complexity, and two troops of cavalry through
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various formations, apparently equally difficult, while a troop of bare-
back riders captivated the audience by their horsemanship.

On Thursday afternoon the reception of members and guests by
President Taft in the East room of the White House was very
generally attended.

On Friday afternoon following the professional session, many went
by boat to Mt. Vernon to visit the estate and home of Washington,
and a wreath from the Society was placed on his grave.

A trip to Fort Myer was also made and the dirigible balloon of
the Signal Corps of the United States Army inspected.

ELECTIONS TO MEMBERSHIP

The following were declared elected to membership in the Society
upon the ballot of May 5, 1909, and their election reported at the
Washington Meeting:

MEMBERS
Ahlquist, H., Syracuse, N. Y. Mackenzie, Edmund, Brooklyn, N. Y.

Babbitt, Edward F., Columbus, O. Mayall, E. L., Racine, Wis.
Behrend, Bernard A., Milwaukee, Wis. Morat, J., Yonkers, N. Y.

Billings, A. W. K., Havana, Cuba. Peck, Eugene Colfax, Cleveland, O.
Blaisdell, Benjamin H., Manila, P. I. Plunkett, Charles T., Adams, Mass.
Bloemeke, R. B., New York. Puchta, Edward, Chicago, Ill.

Borde, G. U., New Orleans, La. Richardson, L. S., Rosebank, 8.I.,N.Y.
Bruckner, R. E., New York. Righter, Addison A., Chicago, Ill.

Burt, Clayton R., Rockford, Ill. Riley, Joseph C., Boston, Mass.

Bushnell, Douglas Stewart, New York. Roberts, Alvin L., Milwaukee, Wis.
Crockard, Frank H., Birmingham, Ala. See, Alonzo B., New York.

Davis, Alfred C., E. Liverpool, O. Shaw, James C., Kobe, Japan.

Duncan ,Albert Greene, Boston, Mass. Sheridan, Richard B., Cleveland, O.
Ennis, J. B., Paterson, N. J. Shouvlin, Patrick J., Springfield, O.
Fletcher, E. Leslie, Bridgeport, Conn. Smith, Wm. W., Mexico, D. F., Mexico.
Funk, Nelson E., New York. Stacks, H. Roy, Philadelphia, Pa.
Garvin, George K., New York. Still, F. R., Detroit, Mich.

Hazelton, W. 8., Detroit, Mich. Svensson, J. Alfred, Brooklyn, N. Y.
Hem, H. O., Kansas City, Mo. Thomas, Horace T., E. Lansing, Mich.
Hogue, Oliver Driscoll, Boston, Mass. Thompson, Sanford Eleazer, Newton
Hunter, John A., Pittsburgh, Pa. Highlands, Mass.

Jewett, A. C., Orono, Me. Tiplady, John T., Cleveland, O.
Johnstone, F. W., Mexico City, Mexico.Tobin, R. P., Boston, Mass.

Jones, Walter J., New York. Trefts, John C., Buffalo, N. Y.

Kellogg, Harry F., Chicago, Ill. Vail, Jesse A., Beloit, Wis.

Knight, Alfred H., Ann Arbor, Mich. = Waters, W. L., Pittsburgh, Pa.
Kranz, William George, Sharon, Pa.  Wells, Robert G., Kalimati, India.
McGuire, Charles H., Denver, Colo. Wills, C. Harold, Detroit, Mich.
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PROMOTION TO MEMBER

Bibbins, James R., E. Pittsburgh, Pa.
Brown, J. Rowland, Mansfield, O.
Castanedo, Walter, New Orleans, La.
Chatard, William M., Baltimore, Md.
Cooke, Morris L., Germantown, Pa.
Dale, Orton G., New York.

Grover, Marcus A., Birmingham, Ala.
Hawks, Arthur S., Bethlehem, Pa.
Heisler, F. W., 8t. Marys, O.

Hunter, James F., New York.

Keith, Thomas Marshall, New York.
Kilgour, Dwight Foster, Boston, Mass.
Lea, Henry I., Chicago, Ill.

Pomeroy, L. R., New York.
Robinson, G. P., Albany, N. Y.

Roe, Mark W., Akron, O.

Shiebler, M., New York.

Swan, John J., Cynwyd, Pa.

Whitted, Thomas B., Charlotte, N. C.

ASSOCIATES

Blanchard, A. S., E. Orange, N. J.
Bryce J. Wares, New York.
Carpenter, A. O., Franklin, Pa.

Castle, S. N., London, England.
Clancy, George W. A., Readville, Mass.
Clark, Frank 8., Cincinnati, O.

Fuller, Ray W, Scranton, Pa.

Hart, Robert W., Winchester, Mass.

Howell, Frank Scott, New York.
Koenig, Adolph G., New York.
Pellissier, G. E., New York.
Sanguinetti, Philip C., New York.
Shields, George Rex, New York.
Vincent, Arthur S., Brooklyn, N. Y.
Willson, Ernest M., Charles City, Ia.

PROMOTION TO ASSOCIATE

Brooks, Paul R., Peabody, Mass.
Davoud, V. Y., Provo, Utah.
Dillard, James B., Washington, D. C.

Idell, Percy C., Hoboken, N. J.
Marshall, W. C., New Haven Conn.

JUNIORS

Aldrich, Chester S., Boston, Mass.
Baender, F. G., Iowa City, Ia.
Bailey, H. Morrell, Johnstown, Pa.

Lee, Ralph A., Brooklyn, N. Y.
McGlone, R. G., Galveston, Texas.
Mack, George J., Albany, N. Y.

Bateman, George W., Claremont, N. H.Meyer, C. Louis, New York.

Bleyer, Charles F., Milwaukee, Wis.
Bond, Francis M., Washington, D. C.
Brown, Harry W., Allston, Mass.
Daugherty, Frank, Philadelphia, Pa.
Duncombe, Frederic H., New York.
Fessenden. C. H, Ann Arbor, Mich.
Gifford, B. T., Lebanon, Ind.
Hamilton, Chester B., Toronto, Can.
Hildenbrand, Harry, Houston, Texas.

Horne, Harold Field, Mohegan, N. Y.

Hudson, Robert A., San Francisco, Cal.
Jenks, Glen Fay, Philadelphia, Pa.
Kessler, Armin G., Ithaca, N. Y.
Lawrence, Gerald Peirce, Columbus, O.
Lawrence, S. E., Galveston, Texas.
Leahy, Frank E., Clairton, Pa.

Minck, Peter, Town of Union, N. J.
Newcomb, Robert S., New York.
Nicholl, John 8., Yokohama, Japan.
Olmsted, George C., Milan, O.

Otto, Henry S., New York.

Phelps, Charles C., New York.
Pinner, Seymour W., Ann Arbor, Mich.
Pulis, W. Eugene, Saylesville, R. I.
Rupp, M. E,, Culebra, C. Z., C. A.
Scheel, H. Van Riper, Passaic, N.J.
Searle, Wilbur C., Worcester, Mass.
Shenberger, G. H., Lansford, Pa.
Simpson, William K., New York.
Singer, Sidney C., Syracuse, N. Y.
Slee, Norman S., Barberton, O.
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