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PREFACE

_This volume, which in the announcements concerning the
Congress has been designated as the ‘‘Index Volume’’, is divided
into three sections:

1. Historical and Statistical.
II. Abstracts of Papers.
III. Table of Contents and Author Index.

Section I contains the following:

(1) A brief history of the ineeption and development of the
Congress.

(2) An outline of the organization under which it was con-
duected. ,

(3) Names of the officers, membership of the various commit-
tees, names of delegates, registered members, and contribu-
tors to the guarantee fund subscribed by the engineers of
the Pacific Coast. '

(4) Full reports of the opening and closing general sessions
of the Congress.

(5) Certain statistical matter relating to its transactions,
membership and finances.

Section II contains a brief abstract of the subject matter of
each paper published in the transactions.

Section III contains a table of contents of each of the eleven
volumes of the transactions, together with an alphabetical
author index which includes also the names of those who took
part in the discussions.

The historical and statistical matter which appears in
Section I is presented for the double purpose:

First: of giving to the members of the Congress, the sup-
porting societies and the profession at large, as a matter of
general professional interest, as clear an indication as possible
of the origin, character and purpose of the Congress, the nature
of the organization under which it was conducted and the
amount of work involved.
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iv PREFACE

Second : to serve, in some measure, as a guide to those who
may be called upon in the future to conduct a similar congress.

1t will be readily appreciated that it is not possible to men-
tion even the names of the many individuals who have con-
tributed in varying degrees to the success of the Congress, still
less to give to each the proper credit for services rendered, and
no attempt has been made to do so.

While the bulk of the work of the Congress has naturally
fallen upon the members of the Committee of Management, they
have been greatly assisted by many engineers and others outside
of its membership, both in this country and abroad, and the
Committee takes this opportunity of expressing to all such, as
well as to the contributors of papers and discussions, its appreci-
ation of and thanks for the aid and support which they have
generously given to the undertaking.

THE COMMITTEE OF MANAGEMENT.
W. A. Cattell, W. F. Durand,
Secretary-Treasurer. Chairman.
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SECTION I. HISTORICAL AND STATISTICAL

HISTORICAL SKETCH OF THE DEVELOPMENT OF THE
CONGRESS FROM ITS INCEPTION TO THE ORGAN.-
IZATION OF THE PERMANENT COMMITTEE
OF MANAGEMENT

Inception and Development

When it was determined that there should be an Interna-
tional Exposition in San Francisco in 1915 to celebrate the
opening of the Panama Canal, engineers throughout the United
States, more especially in California, began to consider the
possibilities of holding an Engineering Congress at the same
time. It seemed appropriate that a great engineering achieve-
ment of international importance should be celebrated by an
international gathering of engineers; and, if engineers here and
there thought simultaneously of the same thing, it was because
it was in the air and because it seemed appropriate and fitting
to the occasion.

Credit for the inception of the Congress does not belong
to any one man or to any one group of men. It was conceived
by many, and in its accomplishment is the result of the united
and harmonious efforts, not only of many individuals, but of
five great national organizations.

The First Meeting

Suggestions were made here and there, but the movement
in San Francisco which resulted in the International Engineer-
ing Congress of 1915 began to take definite shape at a meeting
of representatives of the American Societies of Civil and
Mechanical Engineers, which was held on October 24, 1911.

There were present at this meeting Messrs. A. L. Adams,
C. Derleth, Jr., and C. E. Grunsky, representing the American
Society of Civil Engineers, and Messrs. G. W. Dickie, E. C.
Jones and T. W. Ransom, representing The American Society
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of Mechanical Engineers. Mr. Derleth acted as Chairman, and
Mr. Ransom as Secretary.

At this meeting the definite determination was reached
that an Engineering Congress should be held in San Francisco
in 1915, and invitations were extended to all engineering and
technical societies represented by local organizations in San
Francisco to be represented by delegates at a meeting to be
held on Nov. 2, 1911, to discuss ‘‘ways and means”’.

The Meeting of November 2, 1911

At this meeting of Nov. 2, eight engineering and technical
societies were represented, as follows:

(1) American Society of Civil Engineers by C. Derleth, Jr.,
and C. E. Grunsky.

(2) The American Society of Mechanical Engineers by G. W.
Dickie, E. C. Jones and T. W. Ransom.

(8) Pacific Coast Gas Association by E. C. Jones.

(4) American Institute of Electrical Engineers by H. A.
Lardner.

(5) Mining and Metallurgical Society of America by F. W.
Bradley and S. B. Christy.

(6) American Institute of Mining Engineers by W. C. Ral-
ston and E. T. Blake.

(7) American Chemical Society by F. T. Green and B. S.
Drake.

(8) Technical Society of the Pacific Coast by Marsden Manson
and Otto von Geldern.

As a result of the deliberations of this meeting, a resolu-
tion was adopted that each society represented, together with
others to be invited, should send three delegates to a conference
to be held on Jan. 15, 1912, “‘for the purpose of formulating
plans for holding an International Engineering Congress in
conjunction with the Panama-Pacific Exposition in San Fran-
cisco during the year 1915.”’

The Conference of January 15, 1912

At the conference of January 15, which was held in accord-
ance with the foregoing, nine different societies were repre-
sented by the following delegates:
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American Society of Civil Engineers—
A. D. Foote .
C. D. Marx
W. A. Cattell;

The American Society of Mechanical Engineers—
Calvin W. Rice
W. F. Durand
E. C. Jones;

Pacific Coast Gas Association—
John A. Britton
C. 0. G. Miller
Frank A. Leach, Jr.;

American Society for Testing Materials—
C. B. Wing
Loren E. Hunt
C. F. Wieland;

The Society of Naval Architects and Marine Engineers—
‘W. F. Durand
F. W. Hibbs
Geo. W. Dickie;

Mining and Metallurgical Society of America—
F. W. Bradley
C. W. Merrill
Ed. A. Benjamin;

American Institute of Mining Engineers—
‘W. C. Ralston
Edwin Blake
S. B. Christy;

American Society of Electrical Engineers—
H. A. Lardner
S. J. Lisberger
Geo. R. Murphy;

Technical Society of the Pacific Coast—
Otto von Geldern
Marsden Manson
'W. H. Heuer.
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It will be noted that at this meeting of Jan. 15, two socie-
ties were represented which had not had representation at the
meeting of Nov. 2, viz., the American Society for Testing
Materials and The Society of Naval Architects and Marine
Engineers; while the American Chemical Society, which had
been represented at the earlier meeting, did not send delegates
to the latter.

The meeting was called to order by Prof. Charles Derleth,
Jr., Mr. T. W. Ransom acting as Secretary. Prof. W. F. Durand
was elected Chairman and Mr. Otto von'Geldern, Secretary of
the conference. Messrs. Derleth, Grunsky and Ransom were
elected delegates at large.

A committee was appointed, consisting of Messrs. C. D.
Marx, S. B. Christy, W. F. Durand, H. A. Lardner, G. W.
Dickie, C. B. Wing and F. W. Bradley, to formulate a definite
plan of organization. .

The First Suggested Plan for the Congress

This committee proceeded without delay, and on January
29, reported to an adjourned meeting of the conference of Jan-
uary 15 a general plan of organization and procedure which
contemplated ‘‘a series of meetings of the various American
national societies with the participation or cooperation of for-
eign societies of similar standing, held in one place and with
such relation or sequence in time as may best serve the con-
venience of those desiring to attend’’. Each participating
society was to issue invitations to foreign societies in its own
name, to be responsible for procuring papers appropriate to
its field, and likewise for the editing and publishing of such
papers in its transactions, or otherwise, and as it might select.
In addition to these meetings of the individual societies, which
were to have no coherence other than a certain arrangement
of time and sequence, certain joint or mass meetings were to
be arranged, at which papers of a general nature were to be
presented.

This plan did not meet with the approval of the govern-
ing bodies of the national societies, and in a letter dated April
18, 1912, Mr. Charles Warren Hunt, Secretary of the Ameri-
can Society of Civil Engineers, pointed out that a plan to
carry on a congress under the management of a committee
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consisting of representatives of the national societies would
probably meet with the approval of these bodies, and that if
the engineers on the Pacific Coast would, themselves, raise a
guaranty fund approximating $10,000, the balance of the re-
quired guarantee would doubtless be underwritten by the
five societies.

The Plan Adopted

As subsequently developed, the plan suggested by Mr.
Hunt contemplated as its general features:—

(1) That five national societies, viz., the American Soci-
ety of Civil Engineers, the American Institute of Mining En-
gineers, The American Society of Mechanical Engineers, the
American Institute of Electrical Engineers and The Society
of Naval Architects and Marine Engineers, be asked to en-
dorse the movement and participate in the underwriting of
the expenses.

(2) That an organization or Committee of Management
should be formed to conduct the Congress, consisting of six
representatives from each of these five societies, viz., the
president and secretary of each society and four other mem-
bers from each, resident in or near San Francisco.

(3) That the expenses be underwritten on the basis of
$10,000 by the Engineers of the Pacific Coast, and the balance
by the five societies in proportion to the respective member-
ship of each society.

On the committee appointed to formulate the plan of organ-
ization, two other societies, viz., the American Society for Test-
ing Materials and the Mining and Metallurgical Society of
America, had been represented; but it was thought best to
limit representation on the final Committee of Management
to the five societies, as nearly all the members of other socie-
ties were also members of one or more of the five.

The Guaranty Fund

In the negotiations between the delegates and the na-
tional societies which followed the conference of January 15,
1912, it soon became evident that to enlist the active support
of the national societies, it would be necessary for the local
engineers to show their faith in the project by themselves
raising a guarantee fund of not less than $10,000.
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To this undertaking they proceeded without delay, and
the appeal was made not alone to the engineers of San Fran-
cisco or California, but to the engineers of the entire Pacific
Coast from Seattle to San Diego, as a matter in which every
engineer, and in fact every resident on the Pacific Coast,
should take a vital interest. This appeal, it should also be
observed, was not made to the members of any one society
or group of engineers alone, but to the members of all engi-
neering and technical societies in all branches of the pro-
fession.

The response was most gratifying, and when the Com-
mittee of Management met on March 6, 1913, to perfect its
permanent organization, the guaranty fund of $10,000 had
been fully subscribed, the individual subscriptions ranging
from $2.50 to $400.00.*

During this period of nearly fifteen months from Janu-
ary 1912 to March 1913, Mr. Otto von Geldern was the secre-
tary of the preliminary organization growing out of the con-
ference of Jan. 15, 1912, and which had in hand the securing
of subscriptions to this guarantee fund, and to Mr. von Gel-
dern is entitled the larger share of the credit for securing
these subscriptions.

‘Without this guaranty fund, the International Engineer-
ing Congress of 1915 would never have been realized, and it
is therefore to the collective faith and courage of the engi-
neers of the Pacific Coast that the engineering profession is
primarily indebted for the Congress and for the lasting bene-
fits which will spring from it.

With the guaranty fund of $10,000 fully underwritten by
the engineers of the Pacific Coast, the five national societies
readily undertook to underwrite the balance of the total
amount, which it was estimated might be necessary to meet the
possible maximum difference between receipts and expenditures.
This total amount was estimated at approximately $35,000 and
the final underwriting was as follows:

* For names of contributors to the guarantee fund see page 117.
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Engineers of the Pacific Coast. $10,000
+ American Society of Civil Engineers...eeee.. 9,000
American Institute of Min. Engineers. ... . 5,000
The American Society of Mech. Engineers........ 5,000
American Institute of Elec. Engineers......... . 5,000
The Society of Naval Architects and Marine
Engineers 2,000
A total of $36,000

The amounts underwritten by the five societies are approxi-
mately proportionate to their respective memberships.*

Final Organization of the Committee of Management

The general plan as outlined above was submitted to and
received the approval of each of the five societies, and on March
6, 1913, the local members of the Committee of Management
appointed by these societies met in the board-room of the
Mechanies’ Institute for the purpose of perfecting a permanent
organization.

There were present at this meeting} Messrs. A. L. Adams,
H. F. Bain, W. A. Cattell, W. G. Dodd, W. F. Durand, A. M.
Hunt, C. D. Marx and C. R. Weymouth. The meeting was called
to order by Prof. W. F. Durand, acting as chairman of the
conference of January 15, 1912. Professor Durand was elected
temporary chairman, and W. A, Cattell temporary secretary of
the permanent organization. A committee was appointed con-
sisting of Chairman W. F. Durand, ex officio; W. A. Cattell,
E. H. Benjamin, T. W. Ransom, A. M. Hunt and W. G. Dodd—
the last five representing, respectively, the American Society of

* Owing to the fact that the Am. Inst. of E. E. was committed to
the holding of an International Electrical Congress in San Francisco in
1915, it did not feel that it should assume its full proportion in under-
writing the guarantee fund. It agreed, however, to underwrite $3500
and, at its own suggestion, to be represented on the Committee of Manage-
ment by two instead of four appointive members.

After the abandonment of the International Electrical Congress, the
Am. Inst. E. E, increased its underwriting subscription to $5000 and was
thereafter represented by four appointive members on the Committee of
Management.

+ For complete list of the members of the Committee of Management
at this date see p. 20.
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Civil Engineers, the American Institute of Mining Engineers,
The American Society of Mechanical Engineers, the Ameriean
Institute of Electrical Engineers and The Society of Naval
Architects and Marine Engineers—to formulate a definite plan
for the permanent organization of the committee, to nominate
permanent officers and report at a meeting to be held on March
14, 1913.

At this meeting of March 14, the plan of organization, to-
gether with the constitution and by-laws for the government
of the Committee on Management, which was submitted by the
sub-committee appointed at the previous meeting, was adopted ;
Prof. W. F. Durand was elected permanent Chairman and W. A.
Cattell permanent Secretary-Treasurer of the committee.
Sub-Committees

The plan of organization of the Committee of Management
provided that the presidents and secretaries of the five support-
ing societies should form a sub-committee on participation, to
act largely in matters pertaining to the invitation of foreign
societies, the selection of honorary officers and the reception of
visiting officers, delegates and members.

The actual work of organizing and conducting the Congress
was to be handled by the local members of the committee in
San Francisco. This work was divided among five sub-commit-
tees, and on March 15, 1913, Chairman Durand appointed the
following as chairmen of the various sub-committees:*

Executive ... ‘W. F. Durand
Finance W. G. Dodd
Papers A. M. Hunt
Publicity W. A. Cattell
Local Affairs E. H. Benjamin

The Executive Secretary

It was realized from the start that in addition to such
work as could be performed gratuitously by the members of
the committee, it would be necessary to employ an executive
secretary, who could give his entire time to the supervision
of the vast amount of clerical, editorial and publication work
which would be involved.

* For full list of members of sub-committees see p. 23.
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After careful deliberation on the part of the committee, it
was decided as a matter of policy that the executive secretary
should be selected from outside of the ranks of the engineering
profession, that he should be chosen for his executive and lingu-
istic abilities, rather than for technical knowledge, which, it
was thought, could best be supplied by the members of the
committee, all of whom were engineers. Accordingly, Mr. E. J.
Dupuy, born in San Francisco and educated in France, and a
man of large and varied experiences in educational and execu-
tive work in both countries, was appointed to this office. The
results have abundantly justified both the adoption of the policy
and the selection of the man.

Executive Offices

On April 1, 1913, the executive offices of the Committee of
Management were established in the Foxcroft Building, San
Francisco, and the final stage of the active work of preparation
for the Congress commenced.

THE WORK OF THE COMMITTEE OF MANAGEMENT

Outlining the Scope and Character of the Congress

The first active work which confronted the Committee was
that of outlining the general scope and character of the Con-
gress.

The field to be covered, the probable attendance and en-
rollment of members, and the number of volumes and cost of
publishing the transactions were carefully considered. No pre-
vious engineering congress had been conducted along the lines
which seemed to be possible and opportune for this one.

The general plan adopted can, perhaps, be best set forth
by quoting from the general circular which was issued by the
Committee.

PURPOSES AND SCOPE OF THE CONGRESS

Two distinet, though perhaps equally important, purposes of the
Congress should be here emphasized. These are:

FIRST: The gathering together of a large and representative body
of engineers from all civilized countries, with the opportunities which
this will present of forming or renewing personal acquaintances, and of
interchanging views on the various phases of professional work.
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SECOND: The reading and discussion of papers before the various
sections, and their later publication in such form as to constitute a valu-
able addition to any engineering library.

In scope and character, it is intended that the Congress shall be truly
international, and that it shall embrace, in a thorough and comprehensive
manner, the various branches of the engineering profession. Eminent
engineers throughout the world will be invited to contribute papers on
assigned topics, and in the selection and distribution of these topics the
Committee will use its best endeavors to render the series of resulting
papers widely representative of the world’s best engineering practice in
the various branches of the profession.

CHARACTER OF PAPERS

As a general rule, it is intended that each paper shall treat its as-
signed topic in a broad and comprehensive manner and with special refer-
ence to the important lines of progress during the past decade, the present
most approved practices and the lines of present and future development.
It is intended furthermore that all such papers shall be accompanied with
a reasonably full bibliography of the subject, giving references to the
important original papers and sources of information relating to the
special topic of the paper. In this manner the reader will be furnished
with a rapid and comprehensive review of the recent important work
relating to such topic, together with references to individual papers and
sources of information for more complete and minor details.

The Committee believes that papers of this type, rather than those
which deal with individual constructions or special and individual prob-
lems or investigations, will generally serve better the purpose of an engi-
neering Congress:—that papers of the latter type will naturally find their
place in the proceedings of the regular sessions of the various engineering
societies, while the occasion of a great engineering congress furnishes a
more appropriate opportunity for papers of the broad survey or encyclo-
pedic type.

An important exception to this general plan, however, will be found
in a series of papers relating to the Panama Canal and of which it is
intended to make a special feature of the Congress. These papers will
deal with the engineering of the Panama Canal in all its branches, with
the influence of the Canal on world commerce, commercial trade routes
and general transportation problems. Colonel Goethals has promised his
aid in securing this series of papers, which will thus form a definite and
authoritative discussion of the engineering problems involved in this great
undertaking.

In other special flelds it may be found desirable to depart somewhat
from the character of the papers outlined above, but in general, and aside
from those relating to the Panama Canal, the papers will be of the char-
acter indicated.

In order to realize these various purposes with regard to the papers
and especially to avoid either the overlapping of two or more, or the
omission of some important topic, the Committee on Papers is now pre-



SECTION I. HISTORICAL AND STATISTICAL 11

paring a carefully considered list of topics to be treated in the various
branches of engineering, together with a general syllabus or outline of
the specific ground to be covered by each paper, and to which each con-
tributor will be asked to adhere as closely as practicable.

SECTIONS AND SESSIONS

The general field of engineering to be covered by the Congress has
been divided into ten groups or branches, which, together with the special
field of the Panama Canal, will constitute eleven divisions or sections,
each of which will be presided over by a Chairman eminent in the
branches of engineering covered by his section.

During the Congress each section will hold independent sessions, with
such joint and general sessions as may be desirable or suitable having
in view the subjects under consideration.

The following is a general indication of the sections and the branches
of engineering which each will cover:

GENERAL SESSIONS: Official and General Addresses, Discussions

on topics of general professional interest. Business Meetings, ete.
Section (1) The Panama Canal
Section (2) Waterways and Irrigation
Section (3) Municipal Engineering
Section (4) Railways
Section (5) Materials of Engineering Construction
Section (6) Mechanical Engineering
Section (7) Electrical Engineering
Section (8) Mining Engineering and Metallurgy
Section (9) Naval Architecture and Marine Engineering
Section (10) Military Engineering
Section (11) Miscellaneous
Transactions
It was originally planned that the transactions should be
published in 10 volumes, with one smaller, or half, volume which
would contain reports of general or business meetings, an
author and title index and a brief abstract of each paper pre-
sented.
Membership Fee
The fee for membership in the Congress was fixed at $5.00,
which would entitle the member to the index volume and the
choice of any other one volume of the transactions, together
with the right to participate in the general activities and privi-
leges of the Congress.
Official Language
English was fixed upon as the official language of the Con-
gress, though papers were to be received in other languages at
the option of the author.
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In the main, this original program was adhered to very
closely. Some changes in the character and grouping of papers
were necessitated by the European war, which deprived the
Congress of many valuable papers which otherwise would have
been received.

The magnitude of the papers on the Panama Canal and
the great number of plates which accompanied them made it
necessary to publish these papers in two volumes instead of one.

The great number and value of the papers secured on
Metallurgy also necessitated their publication in a separate
volume in addition to the volume on Mining Engineering. The
actual number of volumes published, therefore, became 12 and
the index, instead of 10 and the index.

Estimated Membership and Financial Considerations

The most uncertain feature which the Committee had to
consider was the probable enrollment of members and sale of
volumes. Here there was no precedent to serve as a guide,
though it was extremely important that the probable income
from membership fees and sale of volumes should be estimated
with reasonable accuracy, in order to determine the resources
which would be available to make the Congress as nearly as
possible self-supporting.

After a careful canvass, it was thought that the enrollment
of members should reach some 6000 or 8000. At the higher
figure it was estimated that the total deficit to be met from the
guarantee fund should not exceed from $4000 to $6000.

It is the belief of the Committee that but for the European
war the larger membership and financial returns anticipated
would have been fully realized.

Publicity :

While the work already noted was in progress, the Com-
mittee was engaged in securing lists of engineering and tech-
nical publications and societies throughout the world to be
notified of the Congress and invited to participate in its activi-
ties.

It was of course realized that the success of the Congress
would be largely dependent upon its being given wide publicity.
In accomplishing this, the engineering and technical press and
societies in many countries rendered valuable assistance.
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Announcements

On May 15, 1913, the Committee of Management issued a
general circular, announcing the Congress and indicating its
scope and character, to 109 domestic and 107 foreign engineer-
ing and technical publications, with the request that it be
given the widest possible publicity.

The number and location of the publications addressed
were as follows:

Australia et 1 Italy e 1
Austria o . 6 Mexico e 1
Russia e 1
Spain ... - 1

Switzerland ... 2
United States......... 109

Invitations to Societies

On July 1, 1913, official invitations were issued by the five
supporting societies (in the form given below) to 293 engi-
neering and technical societies to attend and participate in the
Congress.

The American Society of Civil Engineers
The American Institute of Mining Engineers
The American Society of Mechanical Engineers
The American Institute of Electrical Engineers
and
The Society of Naval Architects and Marine Enginecrs
extend to the of ficers and members of

a most cordial invitation
to attend and to participate in the proccedings of
The International Engineering Congress
to be held in connection with
The Panama-Pacific International E.rposition
September twentieth to twenty-fifth
in the year one thousand nine hundred and fifteen
in San Francisco
California
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The geographical distribution of the societies thus invited
follows:

United States of America Hungary
Argentine Republie India
Australia Italy

Austria . Japan
Belgium Mexico
Brazil The Netherlands
Canada Néw Zealand
Chile Norway
Colombia Peru

Cuba Russia
Denmark South Africa
France Spain
Germany Sweden
Great Britain Switzerland

Individual Invitations

These official invitations to the societies were followed by
a series of circulars addressed to the individual members of the
societies.

The first circulars were issued in August, 1913. In all,
176,365 of these individual invitations were issued, of which
130,365 were sent out from the executive offices in San Fran-
cisco, 28,000 were printed in Germany and distributed by the
Verein Deutsche Ingenieure, and 18,000 were printed in Eng-
land and distributed by different British engineering societies.

Of the 130,365 distributed from San Francisco, 62,329 were
sent to engineers in the United States and 68,036 to engineers
in foreign countries. Of the latter, 37,686 were printed in
English; 14,271 in French; 13,079 in German, and 3000 in
Spanish.

In addition to the first circularization, follow-up circulars
were from time to time sent to various societies and individuals,
both in the United States and foreign countries.

Delegates and Invitations to Foreign Nations

Invitations were extended to the leading engineering and
technical societies in the United States and foreign countries
to be represented at the Congress by official delegates. Similar
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invitations were also sent to the various technical departments
of the United States Government and to foreign governments.

In the case of foreign governments it was ascertained that
in most instances a favorable response to the invitation would
be contingent upon the invitation being extended to them by
the President of the United States through the State Depart-
ment. The matter was therefore taken up with the proper
officials at Washington, when it was found that the President
could not issue such invitations without the authorization of
Congress. Accordingly, on July 28, 1914, a joint resolution was
introduced by Congressman Julius Kahn in the House and on
Aug. 3, 1914, by Senator Francis G. Newlands in the Senate
‘‘ Authorizing the President to extend invitations to other na-
tions to appoint delegates or representatives to the Interna-
tional Engineering Congress to be held at San Francisco, Cali-
fornia, September twentieth to twenty-fifth, inclusive, nineteen
hundred and fifteen.

The Resolution was passed March 4, 1915, and in due course
the official invitations were extended by the President to all
foreign nations with whom diplomatic relations are maintained
by the United States.

In response to these invitations delegates to the Congress
were appointed by Barcelona, Spain; Canada; Cuba; China;
France; Guatemala ; Japan; The Netherlands; Nicaragua; Swe-
den; and Switzerland.*

The Honorary Officers of the Congress

As the International Engineering Congress, together with
the Panama-Pacific International Exposition, was intended to
celebrate the completion of the Panama Canal, it was deemed
eminently appropriate that the distinguished engineer who had
built this great engineering work should be asked to act as the
Honorary President of the Congress. An invitation was there-
fore extended to Gen. Geo. W. Goethals to serve in this capac-
ity, and which he accepted on June 12, 1913.

The selection of the Honorary Vice-Presidents of the Con-
gress was undertaken by the Committee on Participation in
New York through a sub-committee composed of Chas. Warren

* For list of delegates from technical societies, U. S. Departments
and foreign nations, see p. 26, et seq.
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Hunt, R. M. Thompson and Benj. W. Thayer. These vice-
presidents were chosen as a representative body from among
the most distinguished engineers in the various countries of the
world. The list was made up in April, 1914, and invitations
issued immediately. With very few exceptions, all of those
invited to serve in this capacity accepted.

The Magnitude of the Work of the Committee

The Committee of Management has no desire to magnify
in the slightest degree the work which was involved in the
preparation for and conduct of the Congress. Each member
of the Committee, and many engineers and others outside of it
who were asked to aid in the work, contributed services volun-
tarily and without compensation for the benefit of the profes-
sion. As already noted, the Congress was the result of the
united efforts of five national organizations and many individ-
uals. It would be quite impossible even to name, much less
to give proper credit to, the different individuals who aided in
the work in varying degrees, and no attempt will be made to
do so. It seems appropriate, nevertheless, to give to the pro-
fession some intimation of the magnitude of the work which
the Congress necessitated, not only as a matter of general in-
terest, but to serve, in some measure, as a guide to those
who may be called upon to conduct a similar congress in the
future.

The outlining of the scope and character of the Congress
occupied a large part of the time of the members of the Com-
mittee for several months.

The selection of the topies for individual papers, the prep-
aration of a syllabus of each, and the selection of and corre-
spondence with possible authors naturally fell most heavily
upon the Papers Committee. While this work was most exact-
ing in 1913 and the early months of 1914, it was heavy and
continuous up to the meeting of the Congress in September,
and even after.

The European war threw upon the Committee much extra
work which had not been anticipated, in the way of rearranging
of topics and the selection of new authors to take the places
of those who by reason of the war were unable to contribute
the papers they had promised.
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It is estimated that altogether some 750 possible authors
of papers or discussions were corresponded with, of which 240
contributed papers and 127 written discussions.

The compilation of up-to-date lists of engineering and
technical publications and societies, lists of individual members
and subscribers, together with their constant revision, required
much time and patient work and the establishment of a some-
what extensive card-index system. The general correspondence
of the Committee was at times exceedingly heavy, and lastly,
but not least in point of time and effort, was the work of trans-
lating papers in foreign languages and the general work of
editing and revising the papers and discussions, with the large
number of drawings which accompanied them, and finally the
supervision of the publication of the transactions.

It would probably not be overstating the truth to estimate
that the combined work performed by the different members
of the Committee of Management would be the equivalent of the
continuous labor of one man for a period of five years. In fact
this estimate is probably under rather than over the mark, as
it is estimated that three different members of the Committee
during a period of four years devoted, on an average, at least
one-fourth of their effective working strength to the work of
the Congress.

In addition to the gratuitous work of the members of the
Committee, and many others who assisted them without com-
pensation, the work of the Congress required the employment
of paid executive and clerical services as follows:

Executive Secretary 39 months
Editorial Reviser* 15 ¢
Draughtsman 4
Proof-reader 16
Stenographerst 84 ¢
Clerks 21 “

* Mr. Jno. 8. Hess, Assoc. M. Am. Soc. C. E., was the editorial
reviser and rendered valuable service in the technical revision and prep-
aration for the press, of all papers, discussions, cuts and inserts.

t Miss Katherine Barkhaus served most efficiently throughout the
entire life of the Committee of Management as chief stenographer and
office assistant.
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The European War

Immediately upon the outbreak of the European war, the
Committee of Management gave careful consideration to its pos-
sible and probable effects upon the Congress. It was realized
at once that even if the war proved to be of short duration, it
would doubtless materially decrease the enrollment of members
and hamper the preparation of papers; while if of long dura-
tion, the results to the Congress might be most serious. The
propriety of abandoning or postponing the Congress was thor-
oughly discussed by letters and telegrams between the Commit-
tee on Participation in New York and the Committee in San
Francisco. It was felt that the Committee was under obliga-
tions to the members who had already subscribed (at that time
about 2000) and that if the Congress were abandoned these
members would receive nothing for the money which they
had contributed, and which could not be repaid, and that
the preliminary work and expenditures would thus become a
total loss.

After careful consideration, it was finally decided in Octo-
ber, 1914, that notwithstanding the difficulties and the monetary
loss to the supporting societies, the Congress should proceed,
each of the five societies agreeing to continue its support. The
successful outcome of the Congress has abundantly justified
this decision.

It is, of course, quite impossible to determine just how
much loss to the Congress was caused by the war, but it was
certainly very great. Though the war deprived the Congress
of the full international character which it would otherwise
have attained, there were, in all, 71 delegates present from
foreign countries: From Europe, 19; from North and South
America outside of the United States and including Cuba, 39;
from India, China and Japan, 13.

Abandonment of the International Electrical Congress

Upon the outbreak of the European war the Electrical En-
gineers decided that it would be impracticable to hold their
proposed International Congress during 1915 and the project
was abandoned or postponed indefinitely.

The Committee of Management of the International Engi-
neering Congress immediately entered into negotiations with
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the Committee of the Electrical Congress, with a view to secur-

ing certain papers which were to have been presented at the

Electrical Congress for presentation at the Electrical section of

the general Congress and publication in its transactions, thus

rounding out the treatment in the field of electrical engineering,
which, by mutual agreement between the committees of the two

Congresses had been originally limited to certain phases of con-

tact between electrical engineering and other fields of engineer-

ing work. The American Institute of Electrical Engineers,
however, found this inexpedient and the only direct effect of
the abandonment of the Electrical Congress on the General

Congress was the assumption by the Institute of enlarged par-

ticipation in the underwriting of the guarantee fund and in

representation on the Committee of Management, as elsewhere
noted.

Society Conventions Immediately Preceding Congress
During the last days of the week immediately preceding

the Congress, conventions were scheduled in San Francisco for

four of the national societies supporting the Congress, viz., the

American Society of Civil Engineers, the American Institute of

Mining Engineers, The American Society of Mechanical Engi-

neers and the American Institute of Electrical Engineers.

These conventions aided in drawing together in San Fran-
cisco at this time members of these various societies, practically
all of whom remained over for the Congress meetings during
the subsequent week.

Reception of Delegates and Foreign Members at New York and
Special Railway Trip across the Country to San Francisco
Special trains from New York and New Orleans were ar-

ranged by the Joint Committee on Transportation in New York

City, and were intended for the accommodation of members

and delegates planning to attend the Congress and the various

society meetings scheduled for the preceding week.

Foreign delegates and members of the Congress were met
by members of the Committee on Participation in New York
City and assisted in making the necessary arrangements to
travel by the special train to San Francisco.

This trip across the country by special train afforded fine
opportunities for acquaintance and the development of per-
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sonal friendships among all members and delegates, both
American and foreign.

THE PERSONNEL OF THE COMMITTEE OF
MANAGEMENT

On March 6, 1913, when the Committee met for the purpose
of organization, its constitution was as follows:

American Society of Civil Engineers
Geo. F. Swain, President
Chas, Warren Hunt, Secretary

Arthur L. Adams Chas. Derleth, Jr.
W. A, Cattell Chas. D. Marx

American Institute of Mining Engineers
Chas. F. Rand, President
Bradley Stoughton, Secretary
H. Foster Bain Newton Cleaveland
Edw. H. Benjamin Wm, 8. Noyes

The American Society of Mechanical Engineers
W. F. M. Goss, President
Calvin W. Rice, Secretary

W. F. Durand T. W. Ransom
R. S. Moore C. R. Weymouth

American Institute of Electrical Engineers
R. D. Mershon, President
F. L. Hutchinson, Secretary
A. M. Hunt H. A. Lardner

The Society of Naval Architects and Marine Engineers
R. M. Thompson, President
D. H. Cox, Secretary

Geo. W. Dickie ‘Wm. R. Eckart
W. G. Dodd G. V. Paterson

Changes in Personnel of Committee

Various changes occurred in the personnel of the Commit-
tee during its existence due to changes in the presiding officers
of the supporting societies, who were members of the Committee
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by virtue of their office, and the death or resignation of the
appointed members.
American Society of Civil Engineers

In January, 1914, Mr. Hunter McDonald became president
of the Society, taking the place on the Committee made vacant
by the retiring president, Mr. Geo. F. Swain.

Mr. Arthur L. Adams died September 17, 1913, and Mr.
C. E. Grunsky was appointed in his place. In January, 1915,
Mr. Chas. D. Marx became president of the Society and his
place as an appointed member of the Committee was taken by
Mr. Edwin Duryea, Jr.

American Institute of Mining Engineers

Succeeding Mr. Chas. F. Rand, Mr. Benj. B. Thayer became
president of the Institute in 1914, and Mr. Wm. L. Saunders in
1915.

In May, 1914, Mr. E. H. Benjamin resigned and his place
on the Committee was taken by Mr. R. E. Cranston. Mr. H. F.
Bain resigned in February, 1915, and Mr. T. T. Read took his
place as a member of the Committee.

The American Society of Mechanical Engineers :

Mr. W. F. M. Goss was succeeded as president of the
Society by Mr. James Hartness in 1914 and Mr. John A. Bras-
hear in 1915.

Mr. R. S. Moore resigned in February, 1914, and was sue-
ceeded by Mr. E. C. Jones, who in turn resigned in December,
1914, and was succeeded by Mr. C. T. Hutchinson.

In December, 1914, Mr. W. F. Durand resigned as a repre-
sentative of the A. S. M. E. to become a representative of the
S. N. A. & M. E. in place of Mr. W. R. Eckart, deceased, and
was succeeded by Mr. Thos. Morrin.

American Institute of Electrical Engineers

The term of office of the President of the A. I. E. E.
expires at the mid-year. Mr. R. D. Mershon was president in
1912-13; Mr. C. O. Mailloux in 1913-14; Mr. Paul M. Lincoln
in 1914-15; and Mr. J. J. Carty in 1915-16.

Mr. H. A. Lardner, who was first named as a member of the
Committee, was unable to serve on account of his work on the
Electrical Congress. Mr. Calvert Townley was next named,
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but could not serve as he resided in New York. Mr. J. G.
DeRemer was appointed March 24, 1913.

In November, 1914, Mr. J. G. DeRemer resigned and was
succeeded by Mr. J. T. Whittlesey. Mr. A. M. Hunt resigned
in July, 1915, and was succeeded by Mr. H. J. Ryan.

In July, 1915, after the definite abandonment of the pro-
posed International Electrical Congress, the A. I. E. E. in-
creased its underwriting of the expenses of the Congress from
$3500 to $5000, and was thereafter represented by 6 instead
of 4 members on the Committee. The additional members
appointed at this time were Mr. H. A. Lardner and Mr. A, H.
Babeock.

The Society of Naval Architects and Marine Engineers

Mr. Robt. M. Thompson remained president of the Society
throughout the existence of the Committee of Management.

Mr. G. V. Paterson, who was first named as a member of
the Committee from this Society, could not serve as he was then
residing in Seattle, and Mr. H. P. Frear was appointed in his
place.

Mr. W. R. Eckart died in December, 1914, and his place
was taken by Mr. W. F. Durand, who had resigned as a repre-
sentative of the Mechanical Engineers for that purpose.

The secretaries of the five supporting societies served
without change throughout the life of the Committee.

The following members served continuously throughout the
life of the Committee:

Robt. M. Thompson, Pres. 8. N. A. & M. E.
Chas. Warren Hunt, Secty. Am. Soc. C. E
Bradley Stoughton, Secty. Am. Inst. M. E
Calvin W, Rice, Secty. Am. Soc. M. E
F. L. Hutchinson, Secty. A. L. E. E.
Daniel H. Cox, Secty. 8. N. A. & M. E
W. F. Durand, Mem. Am, Soc. M. E. &
W. A. Cattell, M. Am. Soc. C. E.

Chas. Derleth, Jr., M. Am. Soc. C. E,
Newton Cleaveland, Mem. Am. Inst. M. E.
Wm. 8. Noyes, Mem. Am. Inst. M. E.

T. W. Ransom, Mem. Am. Soc. M.
C. R. Weymouth, Mem. Am. Soc.
Geo. W. Dickie, Mem. 8. N. A. &
W. G. Dodd, Mem. S. N. A. & M.

.
.

S.N. A. & M. E.

E.
M. E.
M. E.
E.
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8ub-Committees
On March 15, 1913, the various sub-committees of the Com-
mittee of Management were as follows:—

Participation
Geo. F. Swain Chas. Warren Hunt
Chas. F. Rand ‘Bradley Stoughton
W.F. M. Goss - Calvin W, Rice
R. D. Mershon F. L. Hutchinson
Robt. W, Thompson Daniel H. Cox
Executive

W. F. Durand, Chairman, Ex-officio
W. A. Cattell, Secretary, Ex-officio
E

Finance
W. G. Dodd, Chairman

Newton Cleaveland
R. 8. Moore

Papers
A. M. Hunt, Chairman

Publicity
W. A. Cattell, Chairman

C. Derleth, Jr.
‘W. 8. Noyes

G. V. Paterson
T. W. Ransom

Local Affairs

E. H. Benjamin, Chairman
(Other members added later)

Various changes were made from time to time in the
make-up of these sub-committees, in the Committee on Partici-
pation, by reason of the changes in the presidents of the Socie-
ties, and in the local sub-committees on account of the death
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or resignation of members and the changing requirements of
the work to be accomplished.

Messrs. Durand and Cattell served continuously through-
out the life of the Committee as Chairman and Secretary-
Treasurer respectively; they also served throughout as chair-
men of their respective committees—Executive and Publicity.

Mr. W. G. Dodd served throughout as Chairman of the
Finance Committee.

Mr. A. M. Hunt was succeeded as Chairman of the Papers
Committee by Mr. G. W. Dickie.

Mr. E. H. Benjamin was succeeded as Chairman of the
Local Affairs Committee by Mr. E. C. Jones, who in turn was
succeeded by Mr. Thos. Morrin.

At the time of the Congress, September, 1915, the commit-
tees of the Congress were as follows:

Committee of Management

Dr. William F. Durand, Chairman
‘W. A. Cattell, Secretary-Treasurer

Chas. D. Marx President )

Chas. Warren Hunt Secretary

(‘;VthﬂS:;’t?lr ﬁzﬁgz: ~ American Society of Civil Engineers
Edwin Duryea, Jr. Member

C. E. Grunsky Member |

W. L. Saunders President )

Bradley Stoughton Secretary

Newton Cleaveland Member | American Institute of Mining Engi-
R. E. Cranston Member neers

Wm. S. Noyes Member

Thos. T. Read Member |

J. A. Brashear President )

Calvin W. Rice Secretary

Chas. T. Hutchinson Member The American Society of Mechanical
Thos. Morrin Member Engineers -

T. W. Ransom Member

C. R. Weymouth Member

John J. Carty President )

F. L. Hutchinson Secretary

A. H. Babeock Member | American Institute of Electrical En-
H. A. Lardner Member | gineers

H. J. Ryan Member

J. T. Whittlesey Member |
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Robert M. Thompson President
Daniel H. Cox Secretary
Geo. W. Dickie Member | The Society of Naval Architects and
W. G. Dodd" Member Marine Engineers
W. F. Durand Member
H. P. Frear Member
E. J. Dupuy, Executive Secretary
Permanent Sub-Committees
Participation
Chas. D. Marx Chas. Warren Hunt
Wm. L. Saunders Bradley Stoughton
J. A. Brashear Calvin W. Rice
John J. Carty F. L. Hutchinson
Robert M. Thompson Daniel H. Cox
Executive
W. F. Durand, Chairman
W. A. Cattell H. J. Ryan
R. E. Cranston W. G. Dodd
Th. Morrin '
Finance
W. G. Dodd, Chairman N. Cleaveland
Papers
G. W, Dickie, Chairman
Edwin Duryea, Jr. T. T. Read
C. E. Grunsky J. T. Whittlesey
C. B. Weymouth
Publicity
W. A. Cattell, Chairman
C. Derleth, Jr. W. 8. Noyes
T. W. Ransom
Local Affairs
Th. Morrin, Chairman
A. H. Babeock C. T. Hutchinson
R. E. Cranston H. A. Lardner
H. P. Frear
Special S8ub-Committees
Program E. Duryea, Jr.
Reception E. B. Bumsted
Bnnqnnf W. W. Brlggs
Excursions A. H. Babcock
Registration G. M. Bnll
Halls and Meetings J.S. H
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Ladies’ Entertainment
Mrs. C. E. Grunsky, Chairman
N. A. Eckart G. L Gay

OFFICERS, DELEGATES AND MEMBERS OF THE
CONGRESS

Honorary President of the Congress !
Major-General George W. Goethals

Honorary Vice-Presidents

Prof. Richard Beck Prof. Luigi Luiggi

Sir J. H. Biles Rear Ad. Yoshihiko Mizutani
Otto T. Blathy W. M. Morday

Commdr. Christian Blom Sir Charles Parsons

Prof. André Blondel Jean L. de Pulligny

Dr. C. E. L. Brown V. E. Timonoff

Dr. Emil A. Budde R. P. J. Tutein-Melthenius
Henry Le Chatelier H. H. Vaughn

Prof. Hermann Hullmann Sir Wm. Willcocks

Wm. Henry Hunter

OFFICIAL DELEGATES

United States Departments

U. 8. Department of Agriculture
Prevost Hubbard, Chemical Engineer, Washington, D. C.

U. 8. Department of Commerce
Capt. R. L. Faris, Asst. Supt. Coast & Geodetic Survey, Washington,
D. C.

U. 8. Department of the Interior
Geological Survey:
George Otis Smith, Director, 2137 Baneroft Place, Washington, D. C.
Hiram D. McCaskey, Geologist
Harry D. McGlashan, Hydraulic Engineer, U. 8. Custom House, San
Francisco, Calif.
George R. Davis, Geographer, Sacramento, Calif.
Bureau of Mines:
Frederick G. Cottrell, Chief Chemist, U. S. Custom House, San Fran-
ciseo, Calif.
William A. Williams, Chief Petroleum Technologist
Herbert M. Wilson, Engineer
Reclamation Service:
David C. Henny, 1006 Spalding Bldg., Portland, Ore.
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U. 8. Treasury Department (Office of Supervising Architect)
Luther E. Jenner, Inspector, 403 P. O. Bldg., San Francisco, Calif.

U. 8. War Department
Lt. Col. Thos. H. Rees, New Custom House, San Francisco

TU. 8. Navy Department
Rear Admiral W. L. Capps, Navy Dept., Washington, D. C.

Foreign Governments
Barcelona, Spain
Common Council of Barcelona
Dr. Ing. Ralph Campalans, 18 Ronda Universitat, Barcelona
Ttre. Sr. D. Jose de Lasarte, Prof. at ‘¢ Engineers School’’, Barcelona

Canada
Department of the Interior
J. B. Challies, Supt. Dominion, Water Power Branch, Ottawa, Canada
E. F. Drake, Supt. of Irrigation, Ottawa
F. H. Peters, Commissioner of Irrigation, Calgary

Cuba
J. R. Villalon y S8anchez, Becretary of Public Works, Havana

China

Viee-Admiral Wei-Han, Chief Naval Constructor, Peking
C. 8. Chen, Ministry of Agriculture and Commerce, Peking
Chi-Yi Yen, Northwestern Council of Tientsin

K. C. Li, Hunan Mining Board

Y. C. Kuang, Ministry of Agri. and Commerce, Peking

France
Major Jean de Pulligny, Paris

Guatemala
Ing. Don Fernando Cruz, Guatemala City

Japan
Elect. Exploitation Bureau of the Ministry of Communications
8. Mayehara, Tokyo
Imperial Japanese Navy
Admiral M. Kondo, Insp.-Gen. of Naval Construction, Ministry of
Marine, Tokyo
Tmperial Bureau of Mines
Takeshi Hirabayashi, Geologist, Tokyo
The Netherlands

Baron W. Forstner van Dambenoy, 1120 Stanyan St., San Francisco,
Calif.
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Nicaragua
Seiior Don Alejandro Cantén, Consul Gen’l in California, San Fran-
cisco, Calif.
Sweden
Richard Bernstrom, Comm. Gen’l to the Exposition, San Franecisco,
Calif.
Switzerland

Prof. Arthur Rohn, Federal Polytechnic School, Ziirich

American Societies

American Association of Refrigeration, Chicago, Ill.
J. F. Nickerson, 431 So. Dearborn 8t., Chicago, Ill.
Will P. Stevens, Pres. Will P. Stevens Co., Los Angeles, Calif.
Theo. O. Vilter, Pres. Vilter Mfg. Co., Milwaukee, Wis.
Henry Vogt, Pres. Henry Vogt Machine Co., Louisville, Ky.
Carl Vollmann, Pres. Linde Canadian Refrig. Co., Montreal, Canada.

American Chemical Society, Washington, D. C.
Prof. C. E. Franklin, Stanford University, Calif.
Edmond O’Neill, University of California, Berkeley
Ralph A. Gould, Monadnock Bldg., San Francisco, Calif.

American Electrochemical Society, So. Bethlehem, Pa.
Lawrence Addicks, Long Branch, N. J.
F. A. Lidbury, Niagara Falls, N. Y.

The American Society of Refrigerating Engineers, New York, N. Y.
Louis K. Doelling, De La Vergne Mch. Co., New York, N. Y.
E. J. Etienne, 837 Folsom 8t., San Francisco, Calif.
Geo. H. Geisler, United Iron Works, Oakland, Calif.
‘W. H. Ross, 154 Nassau St., New York, N. Y.

American Society for Testing Materials, Philadelphia, Pa.
W. A. Doble, 19th and Harrison Sts., S8an Francisco, Calif.
Prof. Mansfield Merriman, New York, N. Y.
Prof. Chas. B. Wing, Leland Stanford Jr. University, Calif.

The Engineers’ Club of Philadelphia
Emmett B. Carter, Midvale Steel Works, Philadelphia, Pa.

Engineers’ Society of Western Pennsylvania, Pittsburgh, Pa.
A. Stucki, Oliver Bldg., Pittsburgh, Pa.
Patrick C. Noble, Pac. Rolling Mill Co., San Francisco, Calif.
Geo. C. Carson, 1201 First National Bank Bldg. San Francisco,
Calif.

The Geological Society of America, New York, N. Y.
J. C. Branner, Leland Stanford Jr. University, Calif.
Andrew C. Lawson, University of California, Berkeley
C. R. Claghorn, Tacoma, Wash,
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National Fire Protection Association, Boston, Mass.
John R. Freeman, 815 Grosvenor Bldg., Providence, R. 1.
Railway Signal Association, Bethlehem, Pa.
Thos. 8. Stevens, A. T. & S. F. Ry. System, Topeka, Kan,
W. W. Slater, Southern Pacific Co., San Francisco, Calif.

Foreign Societies
Argentina
Argentine Scientific Society, Buenos Aires
H. Anasagasti, Commissioner General of Argentina to the Panama-
Pacific International Exposition, Buenos Aires

Canada
Canadian Society of Civil Engineers, Montreal
J. B. Challies, Supt. Dominion Water Power Branch, Ottawa
J. 8. Dennis, Asst. to the Pres., Canadian Pacific Ry., Calgary
C. C. Worsfeld, Resident Engr. of the Public Works Dept. of British
Columbia
Canadian Institute of Mining Engineers
J. D. Hurd, 6th and Rampart Sts.,, Los Angeles, Calif.

France
Association Général des Hygiénistes et Techniciens Municipaux, Paris
Allen Hazen, Consulting Engineer, 30 E. 42nd St., New York, N. Y.
Weston E. Fuller, Consulting Engineer, 30 E. 42nd St., New York,
N. Y.
Association Internationale Du Froid, Paris
G. de Pellerin de Latouche, Paris, France
Association Frangaise Du Froid, Paris
M. F. Lescardé, 51 Boulevard de la Chapelle, Paris

Great Britain

The Faraday Society, London

Prof. J. W. Richards, Lehigh University, So. Bethlehem, Pa.
Institute of Marine Engineers, London

J. 8. Blackett, ¢/o Lloyd’s Register of Shipping, San Francisco,

Calif.

The Institution of Electrical Engineers, London

Dr. A. E. Kennelly, Harvard University, Cambridge, Mass.
The Institution of Mechanical Engineers, London

Prof. W. R. Eckart, Jr., 1445 Bryant St., Palo Alto, Calif.
The Institute of Metals, Westminster, London

Prof. Samuel L. Hoyt, Univ. of Minnesota, Minneapolis, Minn.
The Institution of Mining Engineers, London

Frederick J. Horswill, 1070 16th St., Oakland, Calif.

Robert V. Norris, 520 Second Nat’l Bank Bldg., Wilkes-Barré, Pa.
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The Institution of Mining and Metallurgy, London
Dr. Frederick H. Hatch, London

The Iron and Steel Insjitute, London
Charles Kirechhoff, 587 Riverside Drive, New York, N. Y.

Royal Sanitary Institute, London
Geo. A. Soper, ¢/o Metropolitan Sewerage Comm. of New York, New
York, N. Y.

Society of Engineers, Westminster, London

Harold E. Burne, ¢/o A. C. Evans, Avenida 5 de Mayo 32, Mexico,
D. I

C. S. Hainworth, 3a, Puerte Alvarado 54, Mexico, D. F.

B. H. M. Hewett, ¢/o M. M. Jacobs & Davies, 30 Church St., New
York, N. Y.

P. J. McMahon, U. 8. Naval Station, Key West, Fla.

J. T. Pryce-Jones, Apartado 565, Mexico, D. F.

Hungary
Kassa-Oderbergi Vasut, Budapest
Tibor Halléssy, LL. D., Atlés it 26, Budapest
Aurel Korek, Ribéry-utca 3, Budapest
Béla Szész, Nagymezi-utea 7, Budapest
Gustavus Willheim; jun., Mexikoi-iit, 52, Budapest

Italy
Societa degli Ingegneri e Degli Architetti Italiani
Comm. J. W. Lieb, Vice-Pres., New York Edison Co., New York, N. Y.
Walter P. Rice, New York, N. Y.
Philip Torchio, New York Edison Co., New York, N. Y.
Comm. Luigi Solari
John Trautwine
Chandler Davis
Arthur H. Lawton, New York Edison Co., New York, N. Y.

Associazione Elettrotecnica Italiana
J. W. Lieb, Vice-Pres., New York Edison Co., New York, N. Y.
Philip Torchio, New York Edison Co., New York, N. Y.
Guiseppe Faccioli
Arthur H. Lawton, New York Edison Co., New York, N. Y.

Mezxico
Mexican Institute of Mining Engineers, Mexico
H. L. Swain, Av. 5 de Mayo Num. 1, Mexico, D. F.
The Netherlands
Koninklijk Instituut van Ingenieurs, The Hague

H. J. E. Wenckebach, Rutger Jan Schimmelpennincklaan No. 4, The
Hague
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South Africa

The Chemical, Metallurgical & Mining Soc. of So. Africa, Ine., Johannes-
burg
Chas. Butters, 6272 Chabot Road, Oakland, Calif.
Walter Neal, Royal Basin Mining Co., Maxville, Mont.
G. M. Taylor, Portland Mill, Colorado Springs, Colo.

Spain
Institucion de Ingenieros Civiles, Madrid
Dr. Ing. Ralph Campalans, 18-Rds. Universitat, Barcelona
Iitre. Sr. D. Jose de Lasarte, Prof. at Engineers School, Barcelona
Sweden
Svenska Teknologforeningen, Stockholm
Julius Korner, ¢/o Swedish General Electric Co., Vasteras
Switzerland

Schweizerischer Ingenieur- und Architekten-Verein, Ziirich
Ing. A. Rohn, Prof., Eidgendssischen technischen Hochschule in
Ziirich

LIST OF MEMBERS AND DELEGATES WHO REGISTERED DURING
THE SESSIONS OF THE CONGRESS

United States and Possessions

Abbey, Frank H.

Boston, Mass.

Portland, Ore.

Abel, A. H.
Addicks, Lawrence

Long Branch, N. J.

Aertsen, Guilliaem

Philadelphia, Pa.

Affolter, P. H.
Alden, L. T.

San Francisco, Calif.
San Francisco, Calif.

Allan, Thomas J.

Oakland, Calif.

Allin, T. D.
Allison, J. C.

Pasadena, Calif.
Calexico, Calif.

AMison, Wm. F.

Seattle, Wash.

Alvarez, Arthur C.

Berkeley, Calif.

Alverson, C. 8.

San Diego, Calif.

Amidon, R. G.
Anderson, Geo. G.

Cornucopia, Ore.
Los Angeles, Calif.

Angwin, Henry R.

Oakland, Calif.

Armes, Geo. A.
Armitage, Geo. W.

San Francisco, Calif.
Oahu, T. H.

Ash, Dorsey

San Francisco, Calif.

Ashton, Raymond

San Francisco, Calif.

Austin, W. L.

Riverside, Calif.

Babcock, A. H.

San Francisco, Calif.

Babcock, Wm. Stuart

New York, N. Y.
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Bacon, H. M.
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San Francisco, Calif.

Bazeley, Arthur J

Cleveland, Ohio

Bailhache, John G.

San Francisco, Calif.

Baird, Dudley
Baker, A. R.

San Francisco, Calif.
San Rafael, Calif.

Baker, Chas. Whiting
Baker, Shirley

New York, N. Y.
San Francisco, Calif.

Baltasar, Apolinani

Manila, P. L.

Barnard, W. K.

Los Angeles, Calif.

Barnes, Jr., H. H.

New York, N. Y.

San Francisco, (alif.

Barry, Jas. M.
Bates, F. J.

Alameda, Calif.

Battelle, Geo. 1.

San Francisco, Calif.

Baum, Frank G.

San Francisco, Calif.

Bausch, F. E.

St. Louis, Mo.

Baxter, F. E.
Bayley, Edgar A.

Berkeley, Calif.
Los Angeles, Calif.

Bayley, Guy L.

San Francisco, Calif.

Bean, K. C.

Bremerton, Wash.

Bebb, J. C.

San Francisco, Calif.

Beckman, J. W.
Beebee, Ralph A.

San Francisco, (alif.
San Francisco, Calif.

Beecher, Henry Ward
Belknap, Wm. E.

...Seattle, Wash,
New York, N. Y.

Bell, Arthur F. L.

San Francisco, Calif.

Benedict, W. de L.

New York, N. Y.

Benjamin, Edw. H.

Oakland, Calif.

Bergquist, J. G.
Bernegan, Carl M.

Glen Head, L. I, N. Y.
Hoboken, N. J.

Best, Wm. N.

Bienenfeld, Abel M.

New York, N. Y.
San Francisco, Calif.

Bienenfeld, Bernard

San Francisco, Calif.

Binkley, Geo. H.
Bissell, Geo. W.

Oakland, Calif.
East Lansing, Mich.

Bivins, W. T.

Bixby, Frederick L.

San Francisco, Calif.
State College, N. M.

Blackett, J. S.

San Francisco, Calif.

Blake, S. H.

....Schenectady, N. Y.

Blood, Geo. D.

Salt Lake City, Utah

Boggs, Edward M.
Borough, E. W.

Oakland, Calif.
San Francisco, Calif.

Boutwell, John M.

Bovyer, Wm. B.

Santa Barbara, Calif.
San Franecisco, Calif.

Bowers, Nathan A.

San Francisco, Calif.

Bowes, Laurence C.
Bowie, Jr., Aug. J.

....Chicago, Il
San Francisco, Calif.

Bowie, C. P.

San Francisco, Calif.
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Brackenridge, W. A.
Bradford, P. L.

Los Angeles, Calif.
Placentia, Calif.

Bradley, F. W.

Bradley, P. R.

San Francisco, Calif.
Treadwell, Alaska

Bragg, Geo. H.

San Francisco, Calif.

Brashear, John A.

Pittsburgh, Pa.

Braun, C. F.

San Francisco, Calif.

Brayton, Corey C.
Brett, Henry E.

San Francisco, Calif.
Los Angeles, Calif.

Briggs, W. W.

San Francisco, Calif.

Brill, Geo. M.

Berkeley, Calif.

Bristol, Wm. H.

Waterbury, Conn.

Brown, A. A.
Brown, Bedford J.

Oakland, Calif.
Charlotte, N. C.

Brown, J. Maughs

Brown, LeGrand

Vermillion, 8. D.
San Francisco, Calif.

Brown, Perry F.

Oakland, Calif.

Brown, U. G.

San Francisco, Calif.

Brownell, John R.

San Francisco, Calif.

Brua, Elmer G.
Brunnier, Henry J.

San Francisco, Calif.
San Francisco, Calif.

Budd, Ralph

St. Paul, Minn.

Bumsted, E. Bradford

San Francisco, Calif.

Burkett, C. W.

San Francisco, Calif.

Burlingame, Luther D.
Burnet, Edgar E.

Providence, R. L.
San Francisco, Calif.

Burnett, C. E.

Burnham, G. B.

Escalon, Calif.
Reno, Nev.

Burrage, J. Otis

San Francisco, Calif.

Bush, Philip L.

San Francisco, Calif.

Butters, Chas.

Oakland, Calif.

Byers, A. M. C.

Byers, C. H.

San Francisco, Calif.
San Francisco, Calif.

Caldwell, F. B.

San Francisco, Calif.

Campbell, Henry A.

San Francisco, Calif.

Campion, Geo. B.
Capps, Washington L.

New York, N. Y.
Washington, D. C.

Carnahan, Jr., R. B

Carpenter, E. E.

Middletown, Ohio
Forest Ranch, Calif.

Carpenter, J. C.

San Francisco, Calif.

Carrigan, Andrew
Carson, Geo. C.

San Francisco, Calif.
San Francisco, Calif.

Carter, Emmett B.

Carter, W. D.

Philadelphia, Pa.
San .Jose, Calif,

Carty, J. J.

New York, N. Y.

Case, Benjamin H.

Asheville, N. C.
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Cattell, W. A.
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San Francisco, Calif.

Cheever, Markham

Salt Lake City, Utah

Chidester, W. B.

Keswick, Calif.

Child, Stephen

San Francisco, Calif.

Christie, A. G.
Church, Hartley R.

Baltimore, Md.
Berkeley, Calif.

Churchill, Chas. 8.

Roanoke, Va.

Clapp, W. A.
Clark, Herbert H.

Oakland, Calif.
Los Angeles, Calif.

Clark, Howard F.

San Francisco, Calif.

Clark, W. Lea

Jerome, Ariz.

Clarke, David D.

Portland, Ore.

Claussen, T. H.

Cleaveland, Newton

Sausalito, Calif.
San Francisco, Calif.

Clevenger, G. H.

Palo Alto, Calif.

Clifford, Reginald G.
Cobleigh, H. R.

Sacramento, Calif.
Brooklyn, N. Y.

Coe, Ira J.

Oakland, Calif.

Colby, S. K.

New York, N. Y.

Cole, Chas. 8.

San Francisco, Calif.

Cole, Daniel W.

Fallon, Nev.

Condit, C. E.

Portland, Ore.

Cone, D. I.

Berkeley, Calif.

Connick, Harris D. H.
Connor, Edward H.

San Francisco, Calif.
Leavenworth, Kan.

Cook, Edgar W.

Los Angeles, Calif.

Cooper, F. F.
Cope, Erle L.

San Francisco, Calif.
San Francisco, Calif.

Cory, C. L.

Berkeley, Calif.

Cory, Harry T.
Cottrell, F. G.

San Francisco, Calif.
San Francisco, Calif.

Couchot, Maurice C.

Cox, Augustus D.

San Francisco, Calif.
Grass Valley, Calif.

Cox, Thos.

Oakland, Calif.

Cranston, Robert E.
Crawford, Perry O.

San Francisco, Calif.
Palo Alto, Calif.

Crocker, Herbert S.

Denver, Colo.

Crooks, C. H.

New York, N. Y.

Crosby, Walter W.

Baltimore, Md.

Cross, Chas. N.

Cunningham, G. H.

Palo Alto, Calif.
Anaconda, Mont.

Daae., H. A.
Darrow, W. J.

Sacramento, Calif.
New York, N. Y.

Dater, Philip H.

Portland, Ore.

Davidson, J. B.
Davis, E. R.

Davis, Calif.
Los Angeles, Calif.
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Davis, Frederick Davenport, Calif.
Davis, F. H. San Francisco, Calif.
Davis, Geo. R. ‘ Sacramento, Calif.
Davis, Geo. W. San Francisco, Calif.
Davis, Jr., W, J. San Francisco, Calif.
Day, David T. ‘Washington, D. C.
Day, Richard F. Germantown, Pa.
Dearborn, R. H. Corvallis, Ore.
Delany, Chas. H. San Franeisco, Calif,
Dennis, Clifford G. San Francisco, Calif.
Dennis, H. W, Los Angeles, Calif.
Denny, Omer San Francisco, Calif.
Derleth, Jr., Chas. Berkeley, Calif.
Dewell, H. D. San Francisco, Calif.
Deyo, 8. L. F. New York, N. Y.
D’Heur, Allard San Francisco, Calif.
Diamant, N. 8. Houston, Tex.
Dibble, Barry Minidoka, Ida.
Dibert, H. M. Troy, N. Y.
Dick, J. C. Salt Lake City, Utah
Dickie, G. W. San Francisco, Calif.
Dieriex, A. C. Los Altos, Calif.
Dillman, Geo. L. San Francisco, Calif.
Dimoek, Arthur H. Seattle, Wash.
Doble, W. A. San Francisco, Calif.
Dockweiler, J. H. San Francisco, Calif.
Dodd, W. G. San Francisco, Calif.
Doelling, Louis K. New York, N. Y.
Dorward, Jr., D. San Francisco, Calif.
Duncan, Lindsay MeGill, Nev.
Dunn, Berry E. San Francisco, Calif.
Dunn, Gano New York, N. Y.
Dunn, P. Livingston San Francisco, Calif.
Dupuy, E. J. San Francisco, Calif.
Durand, W. F. Stanford University, Calif.
DuRell, C. Terry Los Angeles, Calif.
Durham, Edward B. Berkeley, Calif.
Durham, Henry Welles New York, N. Y.
Duryea, Jr., Edwin San Francisco, Calif.
Duryea, Robert F. San Francisco, Calif.
Duschak, L. H. Berkeley, Calif.
Dutton, Chas. E. Goldfield, Nev.
Dygert, H. L Berkeley, Calif.
Easton, R. D. Sacramento, Calif.

Easton, Stanley A.

Eastwood, John 8.

Kellogg, Ida.

San Francisco, Calif.
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Eaton, Burdick
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Los Angeles, Calif.

Eaton, E. C.

San Francisco, Calif.

Eaton, Fred

Big Pine, Calif.

Eaton, G. M.

Pittsburgh, Pa.

Eavenson, H. N,

Eckart, N. A.

Gary, W. Va,
San Francisco, Calif.

Eckart, Jr., W. R.

Palo Alto, Calif.

Eddy, A. J.

Berkeley, Calif.

Edwards, H. R.

San Franeisco, Calif.

Egbert, Warren
Eilers, Karl

San Francisco, Calif.
New York, N. Y.

Elliott, Arthur H.

Elliott, G. R.

New York, N. Y.
San Francisco, ('alif.

Ellis, G. E.

Washington, D. C.

Enderwies, G. T.

Los Angeles, (alif.

Enger, A. L.

Tueson, Ariz.

Etcheverry, Bernard A.

Eustis, T. W.

Berkeley, Calif.
Hinsdale, Il

Everett, E. E,

Ventura, Calif.

Faris, R. L.

Washington, D. C.

Fenley, W. H.
Ferris, Livingston P.
Finkle, F. C.

Chieago, IIL
New York, N. Y.

Finney, John H.

Los Angeles, Calif.
Washington, D. C.

Fish, John C. L.

Palo Alto, Calif.

Fisken, J. B.

Spokane, Wash,

Fitting, J. W.

San Francisco, Calif.

FitzGerald, Gerald C.
Flaa, Ingwald E.

Los Angeles, Calif.
San Franciseo, Calif.

Flagg, A. L.

Kelvin, Ariz.

Fogg, Wm. W,

Oakland, Calif.

Folsom, Eugene L.

Waltham, Mass.

Foote, Arthur B.
Foote, Arthur de W.

Foote, Jr., Francis 8.

Ford, D. E.

Grass Valley, Calif.
Grass Valley, Calif.

Berkeley, Calif.
San Francisco, Calif.

Ford, F. E.

San Franciseo, Calif.

Forrest, Chas. N.

Maurer, N. J.

Forstner, Wm,

San Franeisco, (‘al‘f.

Foucar, E. L. ...

Fraser, Guy O.

San Francisco, Calif.
Grafton, Calif.

Frear, Hugo P.

San Francisco, Calif.

Freeman, John R.

Providence, R. I.

Frickstad, Walter N.
Frisell, E. H.

Oakland, Calif.

Fulcher, Ray

San Franciseco, Calif.
Oakland, Calif.
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Fuller, Almon H.
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Seattle, Wash.

Fuller, Geo. W.

New York, N. Y.

Berkeley, Calif.

Galloway, John D.
Garrison, F. Lynwood

Philadelphia, Pa.

Gartley, Alonzo

Honolulu, T. H.

Gates, Philetus W.
Gay, F. W,

Chicago, Ill
San Francisco, Calif.

Berkeley, Calif.

Gay, G. I.
Gaylord, J. C.

So. Pasadena, Calif.

Gebhardt, C. W,

San Francisco, Calif.

Geisler, Geo. H.

Qakland, Calif.

Gerry, Jr., M. H.

Helena y Mont.

Gester, Wm. B.
Gibson, A.

San Francisco, Calif.
San Francisco, Calif.

Lake Charles, La.

Giddings, Frederick
Gideon, Abraham

Manila, P. 1.

Givan, Albert

Sacramento, Calif.

Gleason, Kate
Goethals, George W.

Roch ter, N. Y.
Balboa Heights, C. Z.

Goldingham, Arthur H.
Goldman, Oscar

New York, N. Y.

Berkeley, Calif.

Goldschmidt, A. L.

.Helena, Mont.

Goodale, (Chas. W,

Butte, Mont.

Graf, 8. H.

Corvallis, Ore.

San Francisco, Calif.

Graff, B. H.
Grant, Kenneth C.

Dayton, Ohio

Stent, Calif.

Grant, Lester S.
Graton, L. C.

Cambridge, Mass.

Gray, Harold F.

Palo Alto, Calif.

Gray, R. W,

San Francisco, Calif."

Green, Frederick M.

Berkeley, Calif.

Green, H. E.
Greer, Jas. A.

Los Angeles, Calif.
New York, N. Y.

Griffin, Augustus

Manteca, Calif.

Grimm, Paul H.

Glen Cove, L. I., N. Y.

Griswold, A. H.

San Francisco, Calif.

Griswold, Horace 8.
Griswold, Lee 8.

Berkeley, Calif.
San Francisco, Calif.

San Francisco, Calif.

Grunsky. C. E.
Grunwald, Kurt

........ Denver, Colo.

Quitéras, H. G.

Bingham Canyon, Utah

Guitéras, J. G.
Guun, Chas. M.

Bingham Canyon, Utah
San Francisco, Calif.

Haar, Selby

New York, N. Y.

Haas, Edward F.

San Francisco, Calif.
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Haehl, Harry L.

Hall, H. H.

San Francisco, Calif.
San Francisco, Calif.

Hall, H. Y.

San Francisco, Calif.

Halloran, A. H.

Halsey, Milo C.

San Francisco, Calif.
So. Pasadena, Calif.

Ham, P. M.

San Francisco, Calif.

Hamilton, E. H.
Hammatt, Wm. C.

Port Norfolk, Va.
San Francisco, Calif.

Hanique, Jules E.

Oakland, Calif.

Hanks, Abbot A.

San Francisco, Calif.

Hanscom, W. W,

San Francisco, Calif.

Harding, 8. T.

Hardison, Allen C.

Berkeley, Calif.
Santa Paula, Calif.

Harley, E. B.

Woodland, Calif.

Harmon, Jr., A. K. P.
Harper, J. B.

San Francisco, Calif.
Stoddard, Ariz.

Harris, Albert L.

San Francisco, Calif.

Harris, Frank 8. M.

Oakland, Calif.

Harroun, P. E.

San Francisco, Calif.

Hartness, James

Haskell, Eugene E.

Springfield, Vt.
Ithaca, N. Y.

Hawgood, Harry

Los Angeles, Calif.

Hawkins, Geo. W.

Hawley, John B.

Tucson, Ariz.
Fort Worth, Tex.

Hawley, R. 8.

Emeryville, Calif.

Hawley, R. W.

San Francisco, Calif.

Hays, John Coffee

San Francisco, Calif.

Hazen, Allen

New York, N. Y.

Hedges, Geo. L.

Los Angeles, Calif.

Hedges, Samuel H.

Seattle, Wash.

Henderson, Herman B.
Henderson, J. R.

Berkeley, Calif.
Denver, Colo.

Hendrickson, Wm. H.

Frisco, Utah

Henes, Louis G.
Hepburn, H. M.

San Francisco, Calif.
San Francisco, Calif.

Herbert, E. H.

Herrmann, Frederick C.

Herron, G. M.

Oakland, Calif.
San Francisco, Calif.

Palo Alto, Calif.

Hess, F. M.

Hess, Jno. 8.

Bishop, Calif.
San Francisco, Calif.

Hewett, Jobn R.

Sch tady, N. Y.

Heymann, Bruno

Hillebrand, W. A.

San Francisco, Calif.
San Francisco, Calif.

Himes, Edw. J.

Dallas, Ore.

Hindes, 8. G.
Hjul, James H.

San Francisco, Calif.
San Franciseo, Calif,

Hohl, L. J.

Berkeley, Calif.
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Bausalito, Calif.

Hohl, Leonard L.
Holcomb, Chas. H.

San Francisco, Calif.

Holly, Jesse B.

San Francisco, Calif.

Hollzer, Mare
Holt, C. Parker

Berkeley, Calif.
Stockton, Calif.

Hood, John

San Francisco, Calif.

Hood, Wm,
Hopkins, C. Harold

San Francisco, Calif.
Los Angeles, Calif,

Santa Ana, Calif.

Horton, Roy 8.
Howard, Henry 8.

San Francisco, Calif.

Howe, J. M.

Houston, Tex.

Hsia, C. 8.
Hubbard, Prevost

Berkeley, Calif.
Washington, D. C.

Huber, W. L.

San Francisco, Calif.

Hudson, Robert A.
Hunt, Chas. Warren
Hunt, Eugene

San Francisco, Calif.
New York, N. Y.

Los Angeles, Calif.

Hunt, Loren E.

San Francisco, Calif.

Hunter, Thos. B.

San Francisco, Calif.

Hurd, J. D.
Hurlbut, H. 8. G.

Chicago, Ill.
Mono Lake, Calif.

Hurlbut, Wm. W,

Los Angeles, Calif.

Hurst, Geo. L.

Hutehinson, Chas. T.

Hutehinson, Ely C.

San Francisco, Calif.
San Francisco, Calif.

San Francisco, Calif.

Hutchinson, F. L.

New York, N. Y.

Hyde, Chas. Gilman

Innes, Murray

Berkeley, Calif.

Cambria, Calif.

Jacobs, J. L.

Houston, Tex.

Jaedicke, Fritz

New York, N. Y.

Janin, Chas.
Jenks, Arthur W.

San Francisco, Calif.
Berkeley, Calif.

Jenner, Luther E.

San Francisco, Calif.

Jennings, Hennen

‘Washington, D. C.

Jennings, Sidney J.

New York, N. Y.

Johnson, F. M.
Johnson, Paul F.

San Francisco, Calif.
Milwaukee, Wis,

Jollyman, J. P.

San Francisco, Calif.

Jones, Edward C.
Jones, E. P.

San Francisco, Calif.
San Francisco, Calif.

Jones, G. Douglas

Sacramento, Calif.

Jones, Leon B.

San Francisco, Calif.

Jubb, Sherman A.

Los Angeles, Calif.

San Francisco, Calif.,

Judell, Adolph
Kempkey, A.

San Francisco, Calif.

Kennedy, H. J.

San Francisco, Calif.




40 SECTION 1.

Kennedy, J. E.
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Flagstaff, Ariz.

Kent, P. J.

Clinton, Mo.

Kephart, C. L

San Francisco, Calif.

Kerns, F. W.
Kerr, Mark B.

San Francisco, Calif.
San Francisco, Calif.

Kibbe, A. S.

Berkeley, Calif.

King, F. 8.

New York, N. Y.

Kinkead, J. A.

New York, N. Y.

Kitts, J. A.
Kline, G. R.

Grass Valley, Calif.
San Francisco, Calif.

Knopp, Otto A.
Knox, 8. L. G.

Oakland, Calif.
San Francisco, Calif.

Koontz, Jr., John A.

San Francisco, Calif.

Kriegsman, Eugene F.

San Francisco, Calif.

Kromer, C. H.

Sacramento, Calif.

Kunz, Geo. F.

Lane, J. Harold

New York, N. Y.

San Francisco, Calif.

Langille, H. B.

Berkeley, Calif.

Lardner, Henry A.

San Franeisco, Calif.

Lasher, Ramsdell S.
Latham, Marcus L.

Evanston, Il
Melones, Calif.

Lavagnino, G.

Lawson, Andrew C.

Pasadena, Calif.
Berkeley, Calif.

Lawton, A. H.

New York, N. Y.

Lebedeff, M. N.

Denver, Colo.

Lebenbaum, Paul

Portland, Ore.

Le Conte, Jos. N.
Lee, Carl

Berkeley, Calif.
Nokomis, Il

Lee, Chas. H.

Los Angeles, Calif.

Lee, Wah 8.

Stanford University, Calif.

Legaré, B. P.

San Franecisco, Calif.

Leonard, Henry R.
Lesley, E. P.

Philadelphia, Pa.
Stanford University, Calif.

Lewis, C. G.

San Francisco, Calif.

Lietz, Adolph

San Francisco, Calif.

Lindemann, W. C.

Milwaukee, Wis.

Lisberger, 8. J.
Lissau, O. F.

San Francisco, Calif.
Schenectady, N. Y.

Lloyd, M. G.

Lohman, R. W,

Chicago, IlL
Los Altos, Calif.

Lombardi, M. E.

Berkeley, Calif.

Lopez, Joseph V.

San Pedro. Calif.

Loweth, Chas. F.

Chicago, TlL

Lansford. Pa.

Ludlow, Edwin
Lukes, J. B.

San Francisco, Calif,

Lundgren, Leonard

Portland, Ore.
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Salt Lake City, Utah

Lynn, W. A.
Lyon, D. A.

Vallejo, Calif.
Salt Lake City, Utah

MacGregor, R. A.

New York, N. Y.

MecClure, David

San Francisco, Calif.

MecCoy, Jos. M.
MeCoy, Louis E.

Berkeley, Calif.
Juneau, Alaska

MecCoy, W. E.

New York, N. Y.

McCurdy, R. G.

Berkeley, Calif.

MeGlashan, H. D.

Berkeley, Calif.

McGonigle, Chas.
MecGregor, G.

Portland, Ore.
San Francisco, Calif.

McKay, Geo. A.
McKay, M. C.

Mare Island, Calif.
San Francisco, Calif.

McKinney, V. W.

Palo Alto, Calif.

McLain, Louis R.
McLaughlin, A. C.

St. Augustine, Fla.
San Franeisco, Calif.

MecMeekin, Chas. W,
MeMillan, J. G.

San Francisco, Calif.
San Jose, Calif.

McMillan, W. Bruce
Madison, J. T.

San Jose, Calif.

San Francisco, Calif.

Manley, Rowland

Chicago, IIL

Manson, Marsden
Markwart, A. H.

San Francisco, Calif.
Oakland, Calif.

Martin, C. R.

Martin, F. Oskar

San Francisco, Calif.
San Francisco, Calif.

Martin, James W,

Long Beach, Calif.

Martindale, E. H,
Martindale, R. W.

Cleveland, Ohio
San Francisco, Calif.

Marx, Chas. D.

Marx, Guido H.

Mason, R. T.

Palo Alto, Calif.

Stanford University, Calif.

Los Angeles, Calif.

Matson, John J.
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Kondo, Motoki Tokyo
Mayehara, S. Tokyo
Nakagawa, Shin Tokyo
Nakamura, H. Shimotsuke
Takahashi, T. Taipeh
Mexico
Foester, Hallard W. Esqueda
Green, H. E. Esperanza
Swain, H. L. Mexico
Ugarte, Salvador Guadalajara
Nicaraguna
Cantén, A. San Franciseo
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Total Registration, 815.
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THE EVENTS OF THE CONGRESS
Headquarters '

On September 13, a week before the opening of the Con-
gress, headquarters for the registration and general accommo-
dation of members were established in a large vacant store at
56 Post Street, a few doors from the Foxcroft Building, in
which the executive offices of the Congress were located. These
headquarters were in charge of Mr. G. M. Brill, M. Am. Soec.
M. E. and Mem. A. 1. E. E. Thanks to his energy and effi-
ciency, they were comfortably fitted up at small cost with desks,
tables, chairs, rugs, telephones, typewriters, ete., and were main-
tained in operation until the close of the Congress, on Septem-
ber 25.

Mr. Brill was ably assisted in the management of head-
quarters by Mr. LeGrand Brown, M. Am. Soec. C. E., Mr. Myron
H. Peck, M. Am. Soc. C. E,, Mr. W. C. Miller, Jr., Assoc. A.
I E. E, and Mr. C. F. Wieland, Mem. Am. Soc. M. E, and
several members of the clerical staff from the executive offices
of the Congress who were transferred for the two weeks’ period
to headquarters.

Representatives of the Southern Pacific Company and the
Tourists’ Association were in attendance to validate tickets,
make Pullman reservations and to supply information as to
transportation, ete. A representative of the McGraw Publish-
ing Co. was on hand to distribute gratis to members and visitors
technical literature and maps, which they had prepared espe-
cially for the occasion.

During the two weeks in which the headquarters were
maintained, a total of 815 members of the Congress registered
and made definite arrangements for participating in the various
excursions and social functions which had been arranged by
the Congress committee. During this entire period, the head-
quarters were used as a club room and meeting place for mem-
bers and visitors, and were the scene of continued activity.
Excursions Preceding the Congress

As the date of the Congress approached, the Local Affairs
Committee, with Mr. Thos. Morrin as Chairman, was increased
in size and became active in arranging for the various excur-
sions and social events which were held in connection with the
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Congress. Many conferences were held with the local commit-
tees of the engineering societies which were to hold conventions
in San Francisco in the week preceding the Congress, and nine
different excursions to points of engineering interest in San
Francisco and California were scheduled for the interim be-
tween the closing of the individual society conventions and the
opening of the Congress. These excursions were open alike to
members of the Congress, members of the individual societies
and invited guests.

Excursion No. 1-a—The San Francisco High-pressure Fire

System.

On Saturday, September 18, Mr. T. W. Ransom, Consulting
Mechanical Engineer of the city of San Franecisco, conducted
a party of thirty-six members and guests of the Congress over
the*high-pressure fire system. The trip was made in automo-
biles, starting from the Palace Hotel at 9:15 a. m. A visit was
first made to the fire boats at Harrison Street Wharf; then to
Pumping Station No. 1; then through the Stockton St. Tunnel
to the Jones St. Tank and to Pumping Station No. 2, which,
through the courtesy of Fire Chief Murphy, was operated to
its full capacity of 12,000 gallons per minute for the entertain-
ment of the visitors. The party then visited the Central Fire
Alarm Station, the Twin Peaks Reservoir and Ingleside Terrace,
where, through the courtesy of Mr. Joseph Leonard of the
Urban Development Co., luncheon was served.

After inspecting Ingleside Terrace and St. Francis Wood,
the party visited the west portal of the Twin Peaks Tunnel,
now under construction. The return trip was made via Sloat
Boulevard, the Great Highway, the Cliff House and Golden Gate
Park to the Municipal Car Barn, Geary St. and Presidio Ave.
After inspecting the car barn, the party returned to the Palace
Hotel, which was reached about 4:30 p. m. The automobiles
for the trip were furnished by Mr. John W. Plant, Mr. William
Haskan, Mr. G. I. Gay, Mr. Charles M. Black, the Board of
Public Works, the Board of Supervisors and the Board of
Education.

Excursion No. 1.b—Gas and Electric Plants.

On Saturday morning, September 18, a party of thirty
members and guests of the Congress, including several ladies,
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assembled at the Palace Hotel and were transported in automo-
biles, furnished by the courtesy of the Pacific Gas & Eleetric
Company, to the Potrero Gas Works, where they were afforded
an opportunity of inspecting every portion of the works from
the generating room to the compressors, where gas is sent out
under high pressure.

Two oil gas generators of the Improved Jones Type. each
with a daily capacity of six million cubic feet, are installed at
this station.

The trip was in charge of Mr. E. C. Jones, the Chief Engi-
neer of the Gas Dept. of the P. G. & E. Co., and the inventor
of the Jones Type of Generators.

Excursion No. 2—Spring Valley Water Co. Properties on

the East Side of San Francisco Bay.

On Saturday, September 18, forty-five members and gurests
of the Congress were taken on a trip of inspection of the infiltra-
tion galleries at Sunol and the Calaveras Dam of the Spring
Valley Water Company. The dam is now in process of con-
struction.

The party left the San Francisco Ferry building via West-
ern Pacific ferry and train at 8:30 a. m., and proceeded to
Sunol, where they were met by automobiles provided by the
courtesy of the Spring Valley Water Co. v

The trip was in charge of Mr. G. A. M. Elliott, Engineer of
the Company.

Excursion No. 3—Spring Valley Water Co. Storage Reser-
voirs and Pumping Stations on the San Francisco Peninsula.

On September 19, at 8:30 a. m., one hundred and twenty-
nine members and guests of the Engineering Congress went to
San Mateo by train, where they were met by automobiles pro-
vided by the courtesy of the Spring Valley Water Co., and
taken over the following properties of that company:

The Belmont pumps (22,000,000 gallons daily capacity),
the Upper Crystal Springs earth dam, the Lower Crystal
Springs concrete dam and the San Andreas earth dam.

Considerable interest was manifested in these structures,
particularly the earth dams, through which the fault line of
the earthquake of 1906 passes. Through the courtesy of the
Water Company, a barbecue was given the members of the
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party at Sawyer Camp. Mr. G. A. M. Elliott, Engineer of the
Company, was in charge of the trip.
Excursion No. 4—The Delta Lands of the Sacramento and
San Joaquin Rivers.

On Sunday, September 19, a party of twenty-six members
of the Congress left San Francisco on the 7:00 a. m. Santa Fe
train for Stockton, where they were met by members of the
Chamber of Commerce with automobiles and taken for a tour
of inspection of Stockton and the surrounding country. An

_additional party of twenty-three, leaving on the nine o’clock
train, were met in Stockton by automobiles, and were taken to
the steamer ‘‘Leader’’ at the head of Stockton Channel. At
Stockton these two parties were augmented by a number of
local residents and by members of the Irrigation Congress, then
in session in Sacramento. In all, there were about eighty people
on board the ‘‘Leader’’ when she left Stockton at 1:00 p. m.

The course of the steamer was down the San Joaquin River
to the head of Sherman Island; thence up Three Mile Slough
to the Sacramento River, where the Government suction dred-
gers are working on the enlargement of the Sacramento River
in conformity with the general flood-control plan; thence down
the Sacramento River, around the lower end of Sherman Island
to Antioch. At Antioch sixty-one of the party took the train
on the return trip to San Francisco, arriving about 11:00 p. m.

The attendance on this trip was about equally divided be-
tween the members of the International Engineering Congress,
delegates to the National Drainage Congress, delegates to the
Irrigation Congress and prominent citizens of Stockton and
vieinity.

The trip was arranged and conducted by Mr. Edwin F.
Haas, C. E., M. Am. Soc. C. E.

Excursion No. 6—Great Western Power Company’s Hy-

droelectric Plant at Las Plumas.

On Friday, September 17, a party of five members and
guests of the Congress left in a special Pullman car attached to
the 8:00 p. m. train of the Western Pacific Railway. accom-
panied by a representative of the Great Western Power Co.
The car was side-tracked at Las Plumas at 2:30 a. m. Shortly
after seven o’clock the party breakfasted at the Club House,
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and were then afforded an opportunity of inspecting the com-
pany’s hydroelectric development at Big Bend.

At 10:45 that morning, the special Pullman was attached
to the westbound Western Pacific train, and the party reached
San Francisco at 4:30 p. m. The trip was arranged by Mr.
‘W. W. Briggs, General Agent of the Great Western Power
Company. '

Excursion No. 6-a—Lake Spaulding and Drum Power

House.

On the evening of September 17, seventeen members and
guests of the Congress left San Francisco in a special Pullman
sleeper, which arrived at Smart about 6:30 on the morning of
the 18th. The morning was spent in inspecting the concrete
dam, outlet tunnels, gates, etc. After luncheon the members
of the party were taken to the Drum Power House, where they
spent the afternoon in inspecting the forebay, pipe lines and
power station. After dinner at the power house, the party
returned to the car, which was then attached to the regular
Southern Pacific train, and reached San Francisco Sunday
morning, the 19th.

This trip, which was most interesting and agreeable for all
the members and guests, was in charge of Mr. Paul Downing,
Chief Engineer of the Hydroelectric Department of the Pacifie
Gas & Electric Company.

Excursion No. 6-B—Gold Mines at Grass Valley.

On Friday, September 17, twenty members and guests of
the Congress left San Francisco by special sleeper, arriving at
Grass Valley at 10:00 a. m. on the 18th. The party was per-
sonally conducted by Mr. Robert Bedford of the North Star
Mine. The day was spent in inspecting the mines and mills at
Grass Valley, local members of the American Institute of Min-
ing Engineers acting as reception committee and guides.

The party left Grass Valley early in the evening, reaching
San Francisco about 8:00 a. m. Sunday morning, September 19,
as per schedule. The trip to Grass Valley was arranged by
Messrs. A. A. Hanks and C. G. Davis, Members A. I. M. E.

Excursion No. 7—Oil Fields at Coalinga.

Owing to the various other attractions, only two members
of the Congress, Mr. Pratt of the Government Bureau in the
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Philippines, and Mr. Jones of the Geological Survey in New
South Wales, accompanied by Mr. A. F. Bell of the Associated
Oil Company, availed themselves of the opportunity to visit
the Coalinga Oil Fields.

Both of the visiting members expressed a desire to see the
geological side of the industry, and the greater part of the day
was spent on formations. Mr. Hively of the Kern Trading and
Oil Company entertained the party at lunch.

The afternoon was spent in a general inspection of the oil
fields, pumping, well-drilling, camps, shops, etc., and the new
pump station and tank farm, including a 750,000-bbl. cement-
lined reservoir of the Dutch Shell Company.

General Program of the Events of the Congress.—
Monday, September 20, 10:00 A. M.
Opening General Session, in Main Hall of Auditorium
Building, Civiec Center; Hayes, Larkin and Market Sts.,
San Francisco.
Monday, September 20, 2:00 P. M.
General Session:—The Panama Canal. In Main Hall of
Auditorium.
Monday, September 20, 8:30 P. M.
Reception to Visiting Members, at Palace Hotel, Market
and New Montgomery Sts.
Tuesday, September 21, 9:00 A. M.
Mount Tamalpais Trip.
Tuesday, September 21, 10:00 A. M.
Section Sessions in various Halls of the Auditorium.
Tuesday, September 21, 2:00 P. M.
Section Sessions in various Halls of the Auditorium.
Wednesday, September 22, 10:00 A. M.
Section Sessions in various Halls of the Auditorium.
Wednesday, September 22, 2:00 P. M.
Visit to Exposition, Grounds and Palaces.
Thursday, September 23, 10:00 A. M.
Section Sessions in various Halls of the Auditorium.
Thursday, September 23, 2:00 P. M.
Section Sessions in various Halls of the Auditorium.
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Thursday, September 23, 2:30 P. M.
Lawn Party on the Grounds of the University of Cali-
fornia.
Friday, September 24, 10:00 A. M.
Section Sessions in various Halls of the Auditorium.
Friday, September 24, 10:00 A. M.
Automobile ride for Ladies.
Friday, September 24, 2:00 P. M.
Section Sessions in various Halls of the Auditorium.
Friday, September 24, 7:00 P. M.
Banquet at Palace Hotel.
Saturday, September 25, 10:00 A. M.
Closing General Session in Main Hall, Auditorium.
Saturday, September 25, 2:00 P. M.
Cruise about San Francisco Harbor.

Sessions and Attendance

The sessions of the International Engineering Congress be-
gan on Monday morning, Sept. 20, with an opening general
session. This was followed on Monday afternoon with a sec-
tion session on the Panama Canal.

On Tuesday, and the following days of the week until
Saturday morning, the Congress divided into several parallel
sessions, as noted on the program. The attendance at the
various section sessions ranged from fifty to four hundred. It
would be difficult to determine the attendance at any one session
with accuracy, as the members and visitors came and went dur-
ing the sessions. As already noted, the total registration at
Congress Headquarters was 815; in addition to the registered
members (many of whom were accompanied by the ladies of
their families) about 600 cards of admission were issued to the
Senior and Junior students of the Universities, and it is esti-
mated that in all about 2,000 persons were in attendance at
one or more of the sessions of the Congress.

The Congress closed with a general session on Saturday
morning, following the section sessions on Waterways and Irri-
gation and Electrical Engineering.

All sessions were held in the Civie Center Auditorium,
which was erected by the Exposition management for the free
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use of the congresses and conventions during the Exposition
year.
Opening General Sesgion.—At the opening general session,
on Monday morning, some fifty delegates were in attendance,
and about eight hundred members and visitors. The meeting
was called to order by Dr. W. F. Durand, Chairman of the
Committee of Management. After a brief address, reviewing
the origin and development of the Congress, Doctor Durand
introducéd Major-General George W. Goethals, the Governor
of the Canal Zone, and invited him to take the chair as Hon-
orary President of the Congress.

Addresses of welcome to the delegates and members were
then made by Mayor James Rolph, Jr., of San Francisco, and
President C. C. Moore of the Panama-Pacific International Ex-
position, after which President Goethals made his address,
which was enthusiastically received. '

Addresses were also made by the following foreign dele-
gates:

Major J. L. de Pulligny, of France

Sefior S. Villalon, of Cuba

Mr. J. B. Challies, of Canada

Admiral Wei-Han, of China

Sefior Don Fernando Cruz, of Guatemala
Admiral M. Kondo, of Japan

Mr. H. J. E. Wenckebach, of the Netherlands
Sefior Don Alejandro Cantén, of Nicaragua.
Sefior Don J. de Lasarte, of Spain

Mr. Richard Bernstrom, of Sweden

Prof. Arthur Rohn, of Switzerland

All of these speeches were reported stenographically and
are to be found elsewhere in this volume.

At the afternoon session of Monday, before which papers
on the Panama Canal were presented, General Goethals pre-
sided in person, and there were present about eight hundred
members and visitors.

The Section Sessions.—At the various sessions, papers were
read in full, in abstract or presented by title as the time avail-
able and the nature of the paper warranted. Many of the
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papers were presented by the authors in person, others by the
secretaries of the sections.

After the presentation of a paper, opportunity was afforded
for oral discussion, and when the available time permitted,
written discussions which had previously been received were
read by the writers or the section secretaries.

A full report of the proceedings at each section would be
tedious and is deemed unnecessary. The papers presented, to-
gether with such discussions, both written and oral, as were
deemed to be of permanent value, appear in the transactions
of the Congress.

SCHEDULE OF SECTION SESSIONS
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Fri. aA. M. 6 4 4 6
‘“ P. M. 7 5 5 7
Sat. A M. 8

Following is a list of those who acted as Chairmen and
Secretaries of the various Sections:
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Section Session Chairman Secretary

W. F. Durand W. A. Cattell
General Opening G. W. Goethals E. J. Dupuy

G. W. Goethals
Panama Oanal 1 { 3L as pallieay }w. A. Cattell
‘Waterways 1 G. W. Goethals Edwin Duryes, Jr.
Waterways 23 0. D. Marx Edwin Duryea, Jr.
‘Waterways 8 0. McD. Townsend Edwin Duryea, Jr.
Waterways 4 0. McD. Townsend Edwin Duryea, Jr.

O. D. Marx
Irrigation 5 Elwood Mead B. A. Etcheverry
Irrigation 6 Elwood Mead B. A. Etcheverry

P. M. Norboe
Irrigation 7 {Elwoo a4 Mead }B. A. Etcheverry

Elwood Mead
Irrigation 8 { ool e %B. A. Etcheverry
Muniecipal 1 M. M. O'Shaughnessy T. W. Ransom
Muniecipal 2 Geo. W. Fuller T. W. Ransom
Maunieipal 8 M. M. O'Shaughnessy T. W. Ransom
Municipal 4 M. M. O’Shaughnessy T. W. Ransom
Municipal 5 Chas. H. Hyde T. W. Ransom
Railways 1 Geo. H. Pegram W. A. Cattell
Railways 2 Chas. 8. Churchill W. A. Oattell
Railways 8 Chas. F. Loweth W. A. Cattell
Railways 4 Arnold Stucki W. A. Cattell
Railways 5 William Hood W. A. Cattell
Materials 1 Mansfield Merriman C. B. Wing
Materials 2 Mansfleld Merriman O. B. Wing
Materials 8 Mansfleld Merriman C. B. Wing
Materials 4 Mansfleld Merriman C. B. Wing
Materials 5 Wm. H. Shockley C. B. Wing
Mechanical 1 Geo. W. Dickie W. R. Eckart, Jr.
Mechanical 2 Calvin W. Rice W. R. Eckart, Jr.
Mechanical 8 Geo. W. Dickie W. R. Eckart, Jr.
Mechanical 4 W. R. Eckart, Jr. W. R. Eckart, Jr.
Mechanical 5 Geo. W. Dickie W. R. Eckart, Jr.
Mechanical 6 W. L. Saunders W. R. Eckart, Jr.
Electrical 1 J. J. Oarty J. T. Whittlesey
Electrical 2 . J. Franklin Stevens J. T. Whittlesey
Electrical 8 H. J. Ryan J. T. Whittlesey
Mining 1 W. L. Saunders A. K. P. Harmon, Jr.
Mining 2 ‘W. L. Saunders A. K. P. Harmon, Jr.
Mining 8 (Combined with Session No. 2)
Metallurgy 1 J. W. Richards G. H. Clevenger
Metallurgy 2 L. D. Ricketts G. H. Clevenger
Metallurgy 8 L. D. Ricketts G. H. Clevenger
Metallurgy 4 Chas. Butters G. H. Clevenger
Metallurgy 5 E. B. Braden G. H. Clevenger
Naval Arch. 1 W. L. Capps E. P. Lesley
Naval Arch. 2 W. L. Capps E. P. Lesley
Naval Arch. 8 W. L. Capps E. P. Lesley
Naval Arch. 4 W. L. Capps E. P. Lesley .
Naval Arch. 5 W. L. Capps E. P. Lesley
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