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ERRATA

VOL. XV.

Page 33, line 29, should read:

"Our total accident rate per 10,000 shifts from

July 17 to August 14, 1919, was 23.499, while

the rate from July 17 to August 14, 1920, was

only 9.114, a reduction of 61 per cent."

Page 33, line 32, reading: "After we had, etc.,"

should read : "After we have," and should

begin a new paragraph.

Page 11, Membership List: The address of John T.

Fuller should read, "Bauxite, Arkansas."
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ANNOUNCEMENTS

Annual Meeting.—The annual meeting of the Society was

held at the Harvard Club, New York City, on Tuesday, Jan. 10,

1922. At the evening session, the Gold Medal of the Society was

presented to Charles W. Goodale. An account of the meeting

appears in this bulletin.

New York Section.—Meetings of the New York Section for

the discussion of the report of the Committee on Foreign and

Domestic Mining Policy were held at the Harvard Club, on

Tuesday, Nov. 22, and Wednesday, Dec. 14, 1921. At the last

meeting the following resolutions were adopted :

WHEREAS, the New York Section of the Mining and Metallurgical

Society of America considers the report of the Committee on Foreign

and Domestic Mining Policy to be of special and pressing importance in

national and international affairs at this juncture, and urges furtherance of

the Committee's work in order that the Society may play a part in promoting

the cause; therefore be it

RESOLVED, that the New York Section of the Mining and Metallurgical

Society of America approves the report of the Committee on Foreign and

Domestic Mining Policy; and be it further

RESOLVED, that the New York Section of the Mining and Metallurgical

Society of America would like to have the co-operation of the Institution of

Mining and Metallurgy of Great Britain in the consideration of this report;

and be it further

RESOLVED, that the Council of the Society be requested to institute a

referendum among the members of the Society, and that an invitation be

extended to the Institution of Mining and Metallurgy of Great Britain to

co-operate with the Society in the consideration of the subject matter of this

report.

An account of the discussions at these meetings will be

issued shortly in connection with a referendum which is to be

sent out to the membership dealing with the policy of the So

ciety as to the formal approval of this report.
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Bound Volumes.—Copies of the bound volumes of the 1920

proceedings have been forwarded to all those members who sent

in orders. Any member who has not received his copy should

communicate with the Secretary at once.

Membership List.—To obtain correct information for the

list of members soon to be published, a return post-card was

recently sent out. All members who have not yet returned this

to the Secretary are requested to do so at once.

COUNCIL

A meeting of the Council was held at the Harvard Club,

New York City, on Tuesday, Jan. 10, 1922, at 4:30 p. m.

The meeting was called to order by the President, Mr. J. E.

Spurr, those present being Messrs. J. Parke Channing, Charles

W. Goodale, W. R. Ingalls, Allen H. Rogers, (President-elect)

Pope Yeatman, W. Y. Westervelt, and B. Britton Gottsberger,

Secretary.

The resignation of Dr. F. G. Cottrell, Councillor in District

No. 6, accepted with much regret, and Dr. George Otis Smith

was appointed to fill this vacancy until January, 1923.

Joint Meeting With A. I. M. E.—The Secretary reported

that in consultation with the Secretary of the American Insti

tute of Mining and Metallurgical Engineers, it was found that

there was a good opportunity to hold a joint session with the

Institute at its annual meeting. As the subject matter for such

meeting, it was thought that "Waste in Industry as Applied to

Mining" would be of considerable interest. The Council there

upon authorized the Secretary to proceed with the plans as out

lined.

Resolutions of New York Section.—The resolutions adopted

by the New York Section at a meeting held Dec. 14, 1921, deal

ing with the report of the Committee on Foreign and Domestic

Mining Policy were submitted to the Council. After consideration

of these resolutions the requests of the New York Section were

approved.

At a later meeting of the Council held at 5 p. m., at which

Mr. Allen H. Rogers, President-elect, presided, W. R. Ingalls

and J. E. Spurr, were elected to serve on the Executive Com

mittee for the year 1922.
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ANNUAL MEETING

Afternoon Session

The afternoon session of the annual meeting of the Mining

and Metallurgical Society of America was called to order by the

President, Mr. J. E. Spurr, at 2:30 p. m., Jan. 10, 1922, at the

Harvard Club, New York City.

The roll call indicating that 117 members were present either

in person or by proxy, the chair ruled that a quorum was present.

The tellers appointed to canvass the votes for officers and

councillors for the coming year submitted the following report :

Your tellers submit herewith canvass of ballots cast for the election

of officers for the Society for the year 1922 :

Total ballots cast 203

Ballots discarded for want of signature 4

Total canvassed 199

The result . of the canvass is as follows :

For President : Allen H. Rogers 121 votes

Arthur Thacher 74 "

Fred Hellmann 1 "

For Vice-President: William Young Westervelt 102 votes

George Otis Smith 94 "

For Secretary : B. Britton Gottsberger 184 "

For Councillor, Districts 1-2-3-4: W. R. Ingalls 160 "

A. R. Ledoux 67 "

For Councillor, District 5 : R. A. F. Penrose, Jr 99 "

H. M. Chance 73 "

For Councilor, District 11: S. W. Mudd 159 "

Arthur Notman 35 "

For Councillor, District 12 : Reno H. Sales 96 "

Milnor Roberts 68 "

(Signed) Louis D. Huntoon,

Harry J. Wolf,

Tellers.

The President thereupon ruled that, having received the

highest number of votes, the following officers were elected :

President: Vice-President:

Allen H. Rogers William Young Westervelt

Secretary :

B. Britton Gottsberger
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COUNCILLORS

Districts 1-2-3-4: W. R. Ingalls District 11 : S. W. Mudd

District 5: R. A. F. Penrose, Jr. District 12: Reno H. Sales

REPORT OF THE SECRETARY

Membership.—Considering the extreme depression from

which the mining industry has suffered during the past year, the

Society has done well in not only maintaining its membership,

but in closing the year with a net gain in members. Beginning

with 300 members on Jan. 1, 1921, there was a loss of six by

resignation and eight by death during the year. In all 18 new

members were added during the year, but the election of five

of these took place so late that no dues were collected. The

membership at the end of the year therefore stands at 304. In

addition there are three applications now pending which are

ready for submission to the membership.

As in the past there has been no campaign for members,

the Council having decided to leave this matter in the hands

of the membership at large. It is hoped that this obligation will

be borne in mind as, of course, the activity and usefulness of the

Society depends upon the maintenance and healthy growth of

its membership.

New Committees.—A number of new committees were ap

pointed by the President during the year as follows :

Licensing of Mining Engineers,

Foreign and Domestic Mining Policy,

Mine Taxation,

Ethics,

Petroleum (to act as a sub-committee of the Committee on Foreign

and Domestic Mining Policy).

Reports have already been submitted by two of »these com

mittees.

Gold Medal—The Gold Medal of the Society for 1921, has

been awarded to Charles W. Goodale for "Distinguished Service

in Increasing the Safety of Men in Mining and Metallurgical

Operations" and will be formally presented to him at the evening

session of this meeting.

Amendments to Constitution, By-laws and Rules.—The

three amendments to the Constitution, By-laws and Rules

brought up for action at the last annual meeting were, in accord

ance with the action of that meeting, submitted to the member

ship of the Society for letter-ballot, the vote standing 94 in favor

of all three amendments and three opposed. The amendments

thereupon became operative.
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Federated American Engineering Societies.—In order to

determine the policy of the Society with regard to membership

in the F.A.E.S. a referendum was submitted to the members.

Consideration by the Council of the answers received indicated

that, while a large majority of the members approved of the

principles espoused by the federation, they felt that through

other technical organizations to which they belong, they would

obtain full representation which would only be duplicated if

the Mining and Metallurgical Society joined. The Secretary

was therefore instructed to decline the invitation to join the Fed

eration making it clear, however, that that Society was in hearty

accord with its objects and hoped by acting as an independent

organization to further them.

Bulletin.—On account of the continued high cost of print

ing, the policy of limiting the number of issues of the Bulletin

was continued, but as much valuable matter was available the

volume of printing was greater than in the previous year. In

all eight bulletins were issued and another is now in press.

Four of these were formal reports by the following committees

of the Society :

Committee on Post-Graduate Education,

Committee on Vocational or Occupational Training for Metal Miners,

Committee on Technical Education,

Committee on Foreign and Domestic Mining Policy.

The other bulletins dealt principally with reports of discus

sions held at meetings of the Xew York Section. Considerable

material of a similar nature is now in hand and available for the

coming year if it be found possible to finance its publication.

Formal Actions.—A questionaire on the subject of Licens

ing of Engineers sent out to the members, brought in many in

teresting replies which were placed in the hands of a committee

for analysis. The result embodied in a report of the committee,

showed a large majority opposed to the principles of licensing.

The report was issued to the membership in multigraphed form,

and is being printed in the bulletin now in press.

During the year the Council authorized a referendum to

the membership dealing with the Metric System, in order to de

termine the policy of the Society on this question. A large num

ber of replies to the questionaire are now in hand, which will

be placed in the hands of the Committee on the Metric System

for analysis.

B. Britton Gottsberger,

Secretary.
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REPORT OF THE TREASURER

I submit herewith report of the Auditor showing receipts

and disbursements for the year 1921, and a statement of the

assets and liabilities as of the end of that year.

RECEIPTS

Cash on hand Jan. 1, 1921 $1,997.05

Annual dues, 1920 $20.00

Annual dues, 1921 4,295.00

Annual dues, 1922 55.00

4,370.00

Sale of bound volumes, 1920 398.00

Sale of bound volumes, 1921 4.00

402.00

Sale of old bound volumes 8.75

Sale of Society badge 5.00

Luncheon at special meeting 35.00

Dinner at annual meeting 85.00

For use of telephone and stenographer 139.54

Interests on deposits and bond 65.61

$7,107.95

DISBURSEMENTS

Office rent $912.36

Stenographer 1,500.00

Office expenses, stationery, etc 638.88

$3,051.24

Annual Medal, 1921 130.00

Annual meeting, 1921 106.15

Annual meeting, 1922 6.00

112.15

Special meetings 149.25

Bulletin 1,675.23

Referendum votes 39.85

Loaned Local Section • 100.00

National Chamber of Commerce 30.00

List of Officers and Members 192.40

Exchange on checks 2.18

Cash in bank and office, Jan. 1, 1922 1.625.65

$7,107.95

ASSETS

Cash in bank and office, Jan. 1, 1922 $1,625.65

Dues payable, 1919 ;.. $70.00

Dues payable, 1920 5.00
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Dues payable, 1921 135.00

210.00

Payment on account of Annual meeting, 1922 6.00

Due by Local Section • 100.00

Office furniture and fixtures 141.00

1 Bond—(New York City 4^%—$150.00) 147.75

Society badge on hand 5.00

$2,235.40

LIABILITIES

Life Membership $150.00

Payment in advance for dues, 1922 55.00

Payment in advance, bound volumes, 1921 4.00

Reserve for unpaid bills 604.00

$ 813.00

The above accounts have been audited and final entries have

been made in the ledger by Charles T. Howell, auditor, the fol

lowing being copy of his letter :

New York, Dec. 31, 1921.

Acting under appointment by the Treasurer of the Society, I have audited

the accounts of the Mining and Metallurgical Society of America for the

year 1921, and hereby certify that, to the best of my knowledge and belief,

the statement of the receipts and disbursements are correctly set forth, and

the balance sheet presents the true financial condition of the Society.

(Signed) Charles T. Howell.

I would call attention to the fact that the excess of assets

over liabilities, amounting to $1,422.40 is $590.40 less than at the

end of 1920. We have therefore exceeded our income by that

amount in conducting the affairs of the Society for the year

1921, and this deficit is likely to be slightly increased by writing

off certain back dues as uncollectible.

While it may be hoped that during the current year the

cost of printing and other expenses may drop, such an outcome

is not at present indicated. However, with continued economy

it is evident that the resources of the Society are ample for its

work for the current year.

Dues.—Based on a ballot sent out to the membership the

dues for the year 1922 will again be placed at $15 instead of $10

as provided in the Constitution. The response of the member

ship to this appeal was very gratifying, a total of 168 replies

being received, of which only seven were in the negative.

B. Britton Gottsberger,

Treasurer.
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This was the first annual meeting of the Society at which

papers were presented at the afternoon session" and in intro

ducing this portion of the program, the President made the fol

lowing remarks :

We have in mind this year to attempt a modification of existing pre

cedent in introducing into the annual meeting some discussions and papers

on subjects which are covered by the policy of the Society. This is a begin

ning which, if it meets with your approval, we hope will become a custom

in succeeding years, and which may result in our having a very valuable

annual opportunity for discussion by the Society.

Other societies, more or less similar in type to ours, centralize their

activities around their annual meetings and these become the principal and

most valuable features of the societies' activities. It is an example which I

think this Society should emulate, and I hope and believe, from my experi

ence with similar organizations, that such a beginning as we are making

here today will develop, so that in years to come we shall look forward

to the annual meeting as a gathering around the hearthstone which will

lead to a very enjoyable occasion.

A paper on "The Mineral Resources of the United States"

was presented by G. F. Loughlin, Chief of the Division of Min

eral Resources of the United States Geological Survey, and dis

cussed by Arthur Thacher and W. R. Ingalls.

An interesting talk on "Economics of the Potash Industry

in the United States" was given by Dr. John E. Tieble.

A paper on "The General Features of Mining Education"

was presented by George J. Young.

It has been decided to publish these papers, in bulletins to

be issued later in the year along with other matter dealing with

their special subjects.

In the evening, 64 members and guests were present at the

dinner given at the Harvard Club at 6 :30 p. m., following which

Mr. W. R. Ingalls as Chairman called the meeting to order, and

after introductory remarks, called upon the retiring President,

Mr. J. E. Spurr, for the presidential address.

J. E. Spurr.—The Mining and Metallurgical Society of

America was founded in 1908 by a group who felt the need of a

high-grade, restricted association of mining engineers, metallur

gists and mining geologists. I propose to be perfectly frank in

detailing its origin and subsequent history.

Evening Session

Presidential Address
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There is little doubt that one of the original causes which

contributed to its organization was a dissatisfaction with some

of the tendencies in the American Institute of Mining Engineers ;

and although these were only contributory causes, it is neces

sary for a complete understanding that they should be men

tioned. The Institute at that time exercised little discrimination

in admitting members ; practically anybody who had the money

was admitted to full membership, even if he had never seen a

mine or a picture of a mine, I know this, because I myself was

admitted to life membership at a very early stage of my career.

The founders of the Mining and Metallurgical Society desired

the association of a smaller number of more experienced and

tried men—tried not only in professional work but also as to

personality and character. Another thing concerned the method

of government of the Institute. The origin and growth of the

Institute had been largely due to the knowledge, genius, vision,

and ideals of Dr. Rossiter W. Raymond, who became its first

Secretary, and as such directed its affairs during a period when

it became the intellectual mecca of mining engineers, and the

most potent factor in the development of mining geology in the

direction of its present practical usefulness. As a guiding and

presiding genius, Doctor Raymond ruled supreme for years, and

while many were satisfied with this beneficent one-man rule,

there was naturally a growing feeling on the part of the inde

pendent-minded that they would like some more democratic form

of government for a representative body of mining engineers—

one in which they might have a part and be free to express an

opinion. Therefore, the constitution of the Mining and Metal

lurgical Society as drafted was a very democratic one. It pro

vided that all official ballots for officers should contain not fewer

than two names ; and that these names should be determined by

a direct primary vote of all the members, giving the Council the

right of nomination only when the primary vote did not result

in as many as 11 votes for any executive office or in seven votes

for a councillor. This was in contrast with the methods of the

Institute, where there existed, and still exists, the practice of

putting only one candidate for each important office on the offi

cial ballot, which is sent to each member with the grave request

to vote for one out of one ; where the succession of dynasty is

determined by a very small and more or less permanent group ;

and where the membership at large has no direct vote in any

matter of importance. Where, in other words, the form of gov

ernment is that of a self-perpetuating oligarchy. Although pro

vision is made for an alternative ticket at the instance of a cer

tain number of members, such a rump ticket is rarely put in the
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field, which is a pity when it is considered how largely this

contributes to the joy of living, as in the well-remembered real

election contest of Moore vs. Jennings.

The constitution of the Mining and Metallurgical Society

was drafted with the manifest virtuous intention of substituting

democracy for oligarchy in its government. Whether the form

has always secured this desired result is open to reflection and

discussion. We all know that the South American republics

have beautiful constitutions, modeled along the highest ideals of

the Pilgrim Fathers ; but that too often it falls to the lot of Gen

eral Garcia or General Diaz as President to direct not only the

executive functions of the government, but the legislative and

judicial as well, on the well-established principle that if you want

to get a thing done well, do it yourself. It is natural in any such

republic, as in any technical or scientific society, that the burden

of work will be gladly left by the members to a small devoted

band, who become familiar with the task and needs, who are

too apt to help the good work along by direct methods when they

see, or think they see, the society in danger (which, in fine,

means when they see the society in the way of being conducted

contrary to their own opinion, and in accordance with the opin

ion of someone else). Thus, our reformers may themselves

develop into what others will call a clique—only it looks different

when viewed from the inside from what it does on the outside.

I am not boasting on behalf of the Mining and Metallurgical

Society that precisely this has not taken place from time to time

within its organization; indeed I myself, as an outsider, have

made this accusation against the Society at times in the past ;

and it is very possible that some new outsider has had similar

suspicions during my own administration. Surely, however, I

believe that in the conduct of societies we should resist the in

clination to form benevolent and self-perpetuating oligarchies,

and should stand for the principle of actual democratic control,

which, if it will not work in an organization of selected, edu

cated, and cultured men, will surely not work in our municipal,

state and Federal government. What we really need, I main

tain, in societies, is a continual renewal of fresh blood to the

heart, just as we do in our country's government; and I main

tain that the society or country that is dependent for its guid

ance on any one man or any small group must eventually sink

below normal—witness Germany and Mexico among nations,

as compared with the steady progress, through storm and sun

shine, of France and England and America.

The founders of the Mining and Metallurgical Society went

further in their democratic constitution and provided that the
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council should be subject at any time to a test vote of confi

dence by the members, on request of 20 per cent of the mem

bership, or two-fifths of the Council ; and that in case of an

adverse vote the whole Council should resign, and give way to

a newly elected body. This part of the law has never been

appealed to, but it puts the whole conduct of the Society in the

hands of the members at any time they may choose to exercise

the control.

The constitution also provided that the Society could take

no action on any matter of policy, except by a referendum or

popular vote of its members, and this principle has been rigidly

adhered to. This device has resulted, in spite of the constant

small numbers of the Society (for the Society has never had

more than a few hundred members) in the most representative

expression of opinion which has been attained for the views of

the American mining engineer, and the decisions thus obtained

have always been accepted as important by the whole mining

fraternity. It is a form of expression which is financially out

of the question as an habitual form of government, in a great

and numerous society, such as our American Institute of Min-'

ing and Metallurgical Engineers has become.

Let me proceed to sketch further the history of the devel

opment of the Mining and Metallurgical Society and that of its

always closely allied associate and parent, the American Insti

tute of Mining Engineers. The purposes of the Mining and

Metallurgical Society were stated in its constitution as follows :

The Society shall have for its objects the conservation of mineral

resources, the advancement of mining and metallurgical industries, the better

protection of mine investors and mine workers, the increase of scientific

knowledge, and the encouragement of high professional ideals and ethics.

The objects of the Institute, as now stated are :

To promote the arts and sciences connected with the economic produc

tion of the useful minerals and metals, and the welfare of those employed in

those industries by all lawful means ; to hold meetings for social intercourse

and the reading and discussion of professional papers, and to circulate by

means of publications among its members and associates the information

thus obtained.

It will accordingly be seen that from the inception of the

Mining and Metallurgical Society there was no intention to du

plicate the objects of the American Institute or to set up a rival

society, but rather to found a society which should supplement

the work of the Institute and co-ordinate with it for the bene

fit of the mining industry. The objects of the Institute are

11



MINING AND METALLURGICAL SOCIETY OF AMERICA

declared to be primarily technical studies, papers, publications

and meetings, "to promote the arts and sciences connected with

the economic production of the useful minerals and metals ;"

while the objects of the Mining and Metallurgical Society were

stated from the first to be the discussion, determination and

carrying out of questions of mineral policy on broad and na

tional lines. In other words, the Institute was declared to be

essentially devoted to the technology of the mineral industry,

and the Mining and Metallurgical Society, to the determina

tion of policies for the mineral industry. A consideration of

the actions, meetings and publications of both societies shows

that there never has been any real or important deviation from

these chosen and separate fields, and that neither society has

seriously invaded the field of the other. To recall and define

anew the essentially separate and unique field of the Mining

and Metallurgical Society, early in 1921, the Council passed the

following statement of its sphere of activity :

The purpose of the Mining and Metallurgical Society of America is

primarily to discuss, digest and take formal action by referendum of all its

members upon those broad principles and questions which affect the mining

industry, and which cannot be, or are not covered by other organizations ;

and then, so far as possible, to put their conclusions into operation.

It excludes from consideration technology, methods, detail and special

interests, in order to concentrate more effectively its attention upon the

fundamental principles and problems affecting the industry, such as labor

relations, legislation, economics, and education, with which it may be com

petent to deal.

Its purpose and ideal is to establish helpful co-operation at the natural

points of contact with other organizations.

As typical of its activities and accomplishments, may be cited its work

respecting safety in mines, oil land and mine legislation, taxation, stand

ardization and economics.

This was but a simple reaffirmation of what had been the

consistent policy of the Society. As one looks back over the

activities of the Society, one sees that it was one of the

pioneers in the agitation of the mine safety question, now so

thoroughly handled by the National Safety Council and the

Bureau of Mines ; and also in the movement for a revision

of the mining law, also taken over later by the Bureau of

Mines. Since its organization in 1908, the Society has ex

pressed itself formally upon public questions as follows (and

these are printed in the pamphlet which contains the consti

tution) : on the protection of mine investors in 1909; on the

appointment of State Mine Inspectors in 1911; on the develop
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ment of the Alaska coal lands in 1912 ; advocating a public

building in Washington for geology and mining in 1913 ; con

cerning patent legislation in 1913 ; concerning oil-land legisla

tion in 1913 ; concerning a revision of the mining laws in 1914,

1915 and 1916; on war revenue tax on professional incomes in

1918; on the necessity for labor to produce more in order to

earn more in 1919; on the subject of licensing the mining en

gineer, on the subject of the college training of the mining

engineer, and on the metric system, in 1921. These official ac

tions grew out of meetings at which these subjects were dis

cussed by the members, taking as the text the reports of special

committees appointed for investigation of these problems. The

bulletin of the Mining and Metallurgical Society has kept itself

clear from technical matters, just as that of the Institute has

devoted itself exclusively to technical matters. The two sys

tems have worked efficiently side by side, and the same men

have in many cases been prominent in the conduct of the af

fairs of both societies.

Looking backward over this record, it is a little hard to

see why any impression of rivalry or antagonism should ever

have gained ground. Certainly as a life member of the Insti

tute for the last 20 years, and as a charter member of the

Mining and Metallurgical Society, I was never personally

aware of any conflict of field. Nevertheless, from hearsay I

judge it probable that in some way the impression gained

ground, and that a certain offishness, class feeling or provin

cialism developed not only among the members, but to some

degree also among the governing boards of the two bodies.

The Institute gradually modified its methods along some of the

stricter lines which had been adopted by the Mining and

Metallurgical Society. It raised the standard of full member

ship so that the stated requirements are nearly those of the

Mining and Metallurgical Society, and it relegated to the outer

darkness of "associates" those who did not have these qualifi

cations. It changed its habit, if not its form of government,

so that no one man, secretary or president, could control or

dictate; established the actual government in the Board of Di

rectors, as it practically resides in the Council of the Mining

and Metallurgical Society. Except that the Institute director

ate, through a nominating committee, still retains the habit of

nominating the new officers, without appeal to the member

ship, the methods of government are very similar in both so

cieties. Further, the Institute changed its name from "Mining

Engineers" to "Mining and Metallurgical Engineers," so that

the Mining and Metallurgical Society should not apparently
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cover a wider field than did the Institute. I think this was

an unnecessary change, and that both societies would be better

off without such cumbrous names. It was originally, perhaps,

a case of aping the British ; and we are beginning to believe

that in many cases our Yankee notions are well enough. The

present designations of both societies are, as I repeat, cum

brous, and they make a false show of comprehensiveness ; for

a year ago a pure and simple geologist, Winchell (most geo

logists are pure and simple) was President of the Institute, and

another, Lindgren, was President of the Mining and Metal

lurgical Society.

It is told that one day a president of the Mining and Met

allurgical Society sought out the secretary and informed him

that he was going to propose a resolution that all members of

the Society should paint their noses green. When asked to

explain, he observed that the Institute had adopted one by one

most of the distinguishing characteristics of the Society, and

he wanted to see if they would go so far as to paint their noses

green also.

As I get the story, for I myself had no personal touch with

the Society affairs at that time, the Institute having changed

its requirements, constitution, habits, and name, so that they

were equal to Mrs. Murphy's across the street, felt that the

raison d'etre for the Mining and Metallurgical Society no

longer existed ; and certain of the members and officers of the

Mining and Metallurgical Society, led by the loyalty to the In

stitute which characterizes all good Mining and Metallurgical

Society members, were led to dally with the same idea ; all ap

parently strangely unconscious of the wide and fundamental

divergence of fields. There were many negotiations looking

toward amalgamation of the two societies, or rather toward

benevolent assimilation of the smaller society by the parent

organization. At various epochs, the controlling group of both

societies desired a merging; but always some accident occurred

to prevent the signing of the treaty. The last failure hinged

largely, according to hearsay, on an afterthought in the Insti

tute's offer, by which it proposed to erect a bronze commemo

rative tablet to the Mining and Metallurgical Society in the

halls of the Institute. The Institute of Metals had requested

such a tablet when they amalgamated with the American In

stitute of Mining Engineers, and it had been granted ; the Insti

tute naturally thought the Mining and Metallurgical Society

should be no less ceremoniously honored. The impression,

thought, association or connotation given to the proposal by the

■
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Council of the Mining and Metallurgical Society was, however,

quite different from the Institute psychology ; to them it sug

gested something like another notch on the gun stock of the

Institute, and it broke up the party, which changed from a

birthday to a wake.

I fear I shall be thought presumptuous in discussing the

Institute in connection with the Society, but the fact is that

the two are so interwoven in everyone's mind, and in reality,

are a part of the same problem, that I cannot discuss the So

ciety frankly and effectively without a constant analysis of its

past and present relations to its beloved parent organization.

And although this is my retiring speech as president of the

Mining and Metallurgical Society, please remember that a pres

ident is an ephemeral and really irresponsible individual ; that

the real governing and responsible body of the Society, the

Council, have not seen or approved my speech, and certainly

would not approve of it if I had submitted it to them. I feel

in this my maiden presidential speech, like Tennyson's maiden :

If you're waking, call me early, call me early, mother dear,

For I would see the sun rise upon the glad New Year.

It is the last presidential year that I shall ever see,

Then you may put me on the Council and think no more of me.

So I am determined to have my last little fling of plain

talk, and nobody is to blame but myself.

Moreover, I think I am safe in the spirit of frankness and

good-fellowship now, because whatever mist and doubt and

falsely-spread impression of rivalry existed in the past I think

is quite happily over at present. There are few, if any, mem

bers of the Mining and Metallurgical Society who are not de

voted members of the Institute, and you will find the same

willing men in many cases working hard in both societies. Of

the presidents of the Institute in recent years, Mr. Hoover and

Mr. Winchell are among the members of the Mining and Met

allurgical Society, the latter a member of the Council ; the new

President, Colonel Dwight, is chairman of the Mining and Met

allurgical Society Committee on Ethics. The new President

of the Mining and Metallurgical Society has long been promi

nent in Institute affairs. The Vice-president of the Mining and

Metallurgical Society is chairman of the New York Section

of the Institute ; the Secretary of the Mining and Metallurgical

Society is an active committee worker on the excellent Com

mittee on Mining Methods of the Institute, and a contributor

to Mining and Metallurgy. In the Council of the Mining and

Metallurgical Society last year were the chairman of the Pe
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troleum Committee of the Institute and a member of American

Engineering Council, the engineering representative of the In

stitute. The chairman of the program committee for this meeting

is chairman of the Industrial Relations Committee of the Insti

tute, and vice-chairman of the New York Section of the In

stitute. I could go on almost indefinitely, showing the brother

ly and effective interwoven organization of the two societies.

Does that look like cross purposes, members of either or both

societies? Rather, it proves close co-ordination and unity of

purpose, and if there remain any remnants of elements who

look askance from one society to the other, it is time for them

to wake up and see the light. There has even been formed

during the past year a committee on co-ordination under the

chairmanship of the Institute, made up of delegates, not only

from the Institute and the Mining and Metallurgical Society,

but also from the American Mining Congress, with the object

of avoiding duplication and securing joint and effective action

by the different mining organizations wherever possible. Finally

a peaceful and friendly transfer of the Secretary of the Mining

and Metallurgical Society to the Institute was made this year,

the Society gladly seeing its Secretary put into a position of

larger activity and equal honor.

I believe most heartily in co-ordination and co-operation.

I believe that we should never forget Patrick Henry's famous

fundamental apothegm, "United we stand ; divided we fall." I

stand and plead for the maximum fraternal relations and co

operation among all institutions representing the mining in

dustry. And, therefore, the subject of the closer working to

gether of the Society and the Institute is still one that should

be studied and further adjusted.

It must be perfectly clear, I think, from the explanation

I have made of the widely separated fields of the two societies

that the younger society should not be permitted to languish.

That would leave a wide gap in our mining councils in a field,

the importance of which is now greater than ever before. There

fore, any plan of co-ordination with the parent society which

involves abandoning of its field by the Mining and Metallurgi

cal Society, or giving up the machinery which enables it to

represent this field so well, is undesirable. On studying the

subject, as I have this year, intensively and prayerfully, I find

the mechanism of the Society exceedingly well adapted ; its

traditions and record excellent ; its function of vast importance

to the mining industry and the nation. What mining engineer

does not desire to be of some public service, as a matter of duty
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as a citizen and an American? He can find this opportunity in

his own field, in the activities of the Mining and Metallurgical

Society of America, and he may follow out the ramifications of

his field into all the vast problems of public welfare. There is

room for all ; the past of the Society has only pointed the way ;

the Society needs red blood and plenty of it.

In seeking a -plan for closer relations with our parent so

ciety, which should work out to the advantage of both, I be

lieve that some plan of close association or co-ordination is

far better than any plan of amalgamation, which would destroy

the autonomy of the Mining and Metallurgical Society. Much,

as I said, has already been accomplished by the activities of

many prominent engineers working in both societies, and so

obtaining a clear idea of the respective fields, and a high degree

of respect and loyalty to both. And a most important official

step has been taken in the formation of the joint co-ordination

committee. Further rapprochement should be sought, but the

tendencies should be like those of the nascent Association of

Nations, already begun in Washington ; a maximum of good

fellowship and mutual helpfulness. And in this connection I

may cite, as a possible precedent to be followed, the Society

of Economic Geologists, organized somewhat over a year ago.

Mining geologists have been bred up in two parent societies,

neither of which has even a speaking acquaintance with the

other—the Geological Society of America and the A.I.M.E.

But mining geology has become a special geological science, a

special branch of mining engineering; and to foster the growth

of this special profession I had the honor to suggest to a group

of mining geologists in Washington, 16 years ago, the establish

ment of a special journal for economic geology. This sugges

tion was acted upon, and the journal we then established has

been for long the chief journal of its kind in the world, with

a world-wide circulation. In the course of time, the growth

of the profession indicated a further gathering together of the

loose ends, and two years ago I suggested the establishment

of a separate society, which has come into prosperous being.

Upon its organization, the question of its affiliation to its

parent societies came up most urgently. Unlike the Mining

and Metallurgical Society, which can trace only one parent so

ciety, the Institute, the Society of Economic Geologists had

two visible parents, and to that degree was most respectably

started in life. On the one hand it had the Geological Society

of America, and on the other, the Institute. There were among

the founders of the Society those who thought this new child

should cleave to one parent, and others who thought it should
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make its home with the other parent. Between the two stresses

it was evident that the child should strike out for itself ; but

it adopted the custom of joining annually with each parent at

its respective annual meeting. Some form of affiliation was

earnestly sought by the Geological Society of America, and

ended in the device of exchanging ambassadors ; each society

names its delegate to sit upon the council of the other society,

provided only that the delegate shall be a member of both so

cieties ; he takes part in the deliberations of the council but has

no vote in it. Such an arrangement, or in fact any form of

arrangement, has not yet been sought by the Institute, but it

would be good policy for it to welcome some formal co-ordina

tion. And I mention the example of the Society of Economic

Geologists and its experience, as, perhaps, furnishing an ana

logy which may aid in solving the problem of the co-ordination

of the Institute and the Mining and Metallurgical Society. I

think the Mining and Metallurgical Society could well afford

to meet with the Institute once a year, as the Society of Econ

omic Geologists did so successfully at Wilkesbarre last sum

mer, and as I hope they may again next summer. And the

existing device of a co-ordinating committee, possibly furthered

by the plan mentioned, of an exchange of delegates or ambas

sadors to the respective councils, and regular annual meetings

held together would, I believe, work out finally into as satis

factory a plan of mutual helpfulness and mutual strengthening

as could be desired.

The Mining and Metallurgical Society, as I visualize it,

does not aspire to large membership, like the Institute. It

does, as I understand it, desire the membership of men in the

profession who are interested in studying and attempting to

solve the policy problems of the industry. The test for admis

sion is whether the candidate can help the Society ; it is not at

all the idea that election confers any honor or distinction on the

individual. Service to the industry and the country is the

dominant note; it is not what you can get, but what you can

give in spirit and willingness to aid, which determines whether

you want to be a member or not. Nevertheless, we all recog

nize that there are many men now outside the Society which

it needs for carrying on its important work. We acknowledge

our inadequacy, our halting and stumbling footsteps in our

chosen path, during the past, and we pray for greater strength

and light and vigor in the future. In this we need the help of

every member; we need the help of new members; we need

greater enthusiasm and devotion on the Council and among the

officers. Do not let us forget that if a thing is worth doing at
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all it is worth doing well ; and the work of the Society is wonder

fully worth doing. I see dimly a vision of its possibilities, as

great and glorious as one could wish to visualize. "What con

stitutes a state?" asked the poet, and answered finally, "Men."

What constitutes a society? Men—the quality of the men that

compose it.

Now, one of the troubles the Society has had in the past has

been in its machinery for selecting members. In the endeavor

to throw a safeguard around the membership, the organizatio.n

leaned over too far backwards, and fell down. The constitution

at first provided that a small number of adverse ballots from

the membership constituted a blackball which the council could

not overcome; and so for a period many desirable men, who

happened to find a few members who had some little dislike to

them, were denied entrance into the Society. This disgusted

their proposers and backers, who concluded that the Society

was run by a narrow, self-righteous, pudding-headed clique, and

sent in their resignations. Now, I want you to clearly under

stand that that dangerous regulation has long since been reme

died. At present the Council has the final decision as to member

ship, after considering any objections presented in writing by

members ; and it, therefore, becomes unlikely that any candidate

for membership will be rejected out of petty personal dislike

or rancor.

The Society has been at times accused of various delin

quencies, as, that it is a high-brow society ; that it is a New York

club ; that it is pompous and dull and tending nowhere in par

ticular ; that it is a movement of secession from the Institute ;

and that the Institute could do all that it is doing. The utter

misconception and misinformation concerning the Society as at

present organized as antagonistic to the Institute I have already

fully exposed. During the past year the Society has disbanded

its special committee on co-operation with the Engineering

Standards Committee, on the officially stated ground that the

standards under consideration related to the technique of mining,

and not to its policies ; hence, it left the mining engineering rep

resentation to the Institute. It also declined the invitation of the

Bureau of Mines to be representated among the various societies

in its drill-steel committee, and for the' same reason, pointing out

that this was the field of the Institute. And in a number of.

other instances during the past year it has pointed out that it

could not take part in any technical studies, since that field was

already adequately covered. This clear definition of respective

fields it is advisable to hold in mind. The problems of technical
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standardization, for example, which the Society relinquished, fall

more into the field of the Institute than that of the American

Mining Congress, under which they have been most actively

studied.

Now, as to being a high-brow society—heaven knows we

would like our brows to be as high and our hearts as big as God

will let us. As to its being a New York club—it is true that there

is a vast concentration of mining men in New York. This is

true of the Institute membership as well as that of the Society.

Nowhere, except in New York, can the Institute turn out any

thing approaching the attendance at its section meetings that it

does here. And with the vastly smaller membership of the

Mining and Metallurgical Society, the same proportion comes

out more strikingly. Moreover, since the concentration of

engineers in New York is pre-eminently of the policy men of the

industry, and since this is the key to the Society's membership,

it is natural that the relative preponderance should be somewhat

more exaggerated in the case of the Society. But even the

Institute has had trouble in keeping its sections alive, except in

New York ; and, of course, the problem with the Mining and

Metallurgical Society has been much greater. Efficiency, how

ever, is not so much a question of numbers as of spirit, and I

hope to see the time when, if only two or three members of the

Society are gathered together in any part of the country or the

world, they will hold a meeting and discuss the problems of the

Society and of the industry, and send in a report to the Secretary

in New York for the information of the Council. That's what

we are here for. As to the dry, pompous and dull accusation, it

may be that we have been a trifle dry since the Eighteenth

Amendment, but the fact remains that there has never been time

at any of our meetings this past year for all those who wanted to

get into the discussion. As to whither we are tending, we are

purposely plodding along, and we can do wonders with every

body helping. It takes a long time to carry a movement to its

ultimate end, if that ever comes. The Society's movement for

a reform in the mining laws is still being agitated, after seven

years ; but in any event the influence of the effort is widespread

and crops up in unexpected places. The Society has nothing to

complain of in the willingness of its members. In response to

a letter sent out this year by the President and Secretary con

cerning the licensing of engineers, over half the membership sent

in extended letters dealing with the subject, and the result of

this symposium has powerfully affected the engineers of other

groups. It would have been difficult to arrive at such a valuable
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expression of opinion through any other machinery than that of

the Mining and Metallurgical Society.

The investigations concerning the education and training

of the mining engineer initiated by President Knox have borne

fruit in my administration, in a series of three committee reports

which have been printed in the bulletin of the Society, and have

in some instance been subject to such a demand from the outside

that the Society has been unable to satisfy it with its limited

funds. One mining school president wrote that he would make

the study of the report of the Committee on Technical Education

a prescribed course for his faculty. The president of the School

of Mines at Camborne, Wales, suggested to me that mining

educators would be much interested in a referendum of the

Society on the principal points of mining education, such as the

length and character of the course. Such a referendum has been

sent out, and the returns from it will no doubt be carefully

studied and will prove very influential in the future classification

and standardizing of mining education.

A Committee on Mine Taxation has been active during the

year, keeping in touch with the taxation situation. A Committee

on the Ethics of the Mining Profession has been organized, and

it is believed that it will prove to be of great value in determin

ing in many cases for each of us what we should and what we

should not do, under certain, circumstances. If any of you have

a specific problem along these lines, send it in, and the judges

will try to see that you get an answer, either directly from them,

if the case is simple, or through a referendum of the member

ship, if the problem is a puzzling one. The committee is on the

job to serve.

One of the most ambitious enterprises during the past year

has been the formation and initial work of a Committee on

Foreign Mining Policy, consisting of Messrs. (or shall I say

doctors, as is the present courteous fashion?) Leith, Bain, Smith,

Yeatman, Ball, Veatch, and Manning. This committee has sub

mitted a preliminary report, intended only as a statement of

basic principles, which has aroused great interest and attention.

The establishment of a proper mineral policy for exploitation

and conservation, at home and abroad, for international trade in

minerals, and the determination of the consequent necessary

government measures and agreements, is in the end a manage

ment problem ; it aims at the most efficient management of raw

materials on which our prosperity and wealth have been mainly

based ; and it is a subject not to be handled with the best results

except by those familiar with the laws and engineering data of
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ore occurrence, and the facts pertaining to the conditions of

beneficiation and consumption of the metals and mineral

products. It is a clear responsibility laid at the doors of this

Society, for the Government bureaus are essentially fact-finding

bureaus, and cannot well officially champion strongly any

national policy or movement. This subject of and by itself is

a sufficient warrant for the existence of the Society and your

support of it. These problems are of vast and fundamental

importance—the recognition of the approximate facts concern

ing the geographic and quantitative distribution of each mineral

product, and how we should manage it for the ultimate greatest

advantage of everyone in the nation. The ramifications and ap

plications of this subject, it will be at once recognized, are

numerous and weighty. Therefore, two meetings of the New

York Section have been devoted to an animated discussion of

this matter, and the program committee has judged it should

form the keynote for this, our annual meeting.

For the future I see in my mind's eye the destiny of the

Society as a fair and lofty structure which we may rear.

We need, as I said, enthusiasm ; we need the contribution of

work ; we need intelligent guidance ; and we need money. A

society with a limited membership and small dues is naturally

very poor, with all the limitations of usefulness which that im

plies. I doubt whether we should try to remedy this by in

creasing the dues; but I do believe that the Society should

secure, from time to time, endowments from those that can

afford it, that it may thereby eventually secure a proper and

dignified home, and be established upon a basis not to be shaken.

W. R. Ingalls.—It is unnecessary for me to say anything in

eulogy of the incoming President. The fact that you have just

elected him President shows in itself what you think of him.

Moreover, the incoming President has got his future before him ;

he has got to make his record. I shall therefore merely ask Mr.

Rogers, our incoming President, to tell us what he is going to do.

Allen H. Rogers.—It was with considerable diffidence I

allowed my name to be used. It is a hard task to follow such a

distinguished predecessor. However, one thing I can bring to

the office and that is the desire to advance the interests of the

Society, and these, as we all know, are predominantly the in

terests of the people engaged in the mining industry.

It seems to have become the custom that the new President

shall give his views of the Society's future. In the short space

between election and induction into office it is difficult to formu
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late anything very precise, but having been a member of the

Society since its beginning, I may naturally be supposed to have

some ideas on the subject.

In common with many incoming Presidents, I have scanned

our record, which now covers 14 years, and I believe no one can

say that it is other than creditable as far as we have gone. I

say "as far as we have gone," because I believe the field of our

endeavor to be as yet but scratched. It was somewhat amusing

to me, in view of what has been done since, to read in the Secre

tary's report for 1915 that some of the members felt that the

field of usefulness for the Society had been pretty well covered

and that therefore its reason for existence was gone. What was

not so amusing was that some of those members resigned their

membership, and it is a source of regret that others have since

done so for the same reason. Now, as I said before, I believe

no one can say with truth that the record of the Society has not

been highly creditable. Personally, I would say more. It is my

opinion that the Society has been and can and will be a powerful

influence for good, for advancement of the profession and the

industry. Believing this and recognizing this feeling that the

Society no longer serves a useful purpose, I have tried to think

what can be the explanation. We have to face the fact that

some of the most prominent engineers of the Society have re

signed, and although the membership is now larger than ever

the growth is very slow. There is little difficulty in maintaining

the interest here in New York, where about 40 per cent of the

present membership is domiciled, and it is possible to have

meetings which offer considerable social attractions. Experience

in all organizations goes to prove that the social feature is very

important in keeping up interest. The growth of the interest

since local sections were formed proves this. It may be said

that in an organization with a serious purpose such as ours, such

a consideration should have no weight. That there are social

advantages in addition, however, interferes in no way with the

accomplishment of the purposes of the Society, but it will make

its realization easier. Indeed, in these Volstead-ridden days

interest is more keen after a good dinner with the accompanying

stimulating conversation. Furthermore, there is no discussion

equal to a verbal one. Opposing arguments bring out thoughts

which may never be brought out by correspondence, and

although some unconsidered or even ill-advised action may some

times result, the procedure for consideration of a subject by the

Society as a whole is such that no harm can result.

All this was embodied in the original plan of formation of
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the Society, although the social feature wasn't mentioned. Be

sides the New York Section, two others were formed and were

active and successful. As I see it, the future of the Society and

its usefulness depends on reviving these Sections and the or

ganization of new Sections in the same way, so that not only

may more members have the social advantages enjoyed by the

New York Section, but new members will be attracted to our

ranks. Mr. Spurr has been referring to co-operation and co

ordination, and it seems this also must mean reviving the old

Sections in Philadelphia and San Francisco and creating new

ones. I would suggest general meetings with the other Sections,

choosing for the subject of discussion at these meetings one of

the questions under consideration by the Society, for example, the

subject of foreign and domestic mining policies. Such a meeting

would bring engineers outside our ranks to realize that the

Society is still a living force. If this succeeds in reviving interest

in the Society in San Francisco and Philadelphia I would follow

up the same suggestion in other places.

It seems to me that we should in this way stimulate interest

in the Society and add substantially to our membership from

regions where we are barely represented. It is an anomaly that

the Mining and Metallurgical Society of America should have

but one member in Nevada, two each in Idaho and Montana,

eight in Utah, ten in Colorado and none in New Mexico, all

states in which the principal industry is mining. The reasons

for desiring an increased membership are two. Although at

the present time the influence of the Society is great, it would be

much greater with increased membership. That -is the first

reason. The second is that the increased revenue resulting

would permit the Society to do things which its limited resources

now prohibit. It seems to me there has been hitherto a re

luctance to admit that we need new members, and I am sure

some of our members are honest in believing we do not, but I

believe that while we have done well we can do better with a

larger membership and I for one hope to see the Society grow

very rapidly.

As to work for the coming year, I believe we have all we

can properly attend to in concluding what has already been

started. We must have further discussion on technical training

and post-graduate training and technical education. We have

the very important question of foreign and domestic mining

policy to discuss. Our Committee on Standardization has never

completed its work. In this connection, Mr. Spurr has expressed

the view that co-ordination should be carried out to the end
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that agreement on this subject among the various mining or

ganizations may be reached. Our Committee on Economics has

never rendered any formal report. From time to time we have

had valuable papers on this subject from its chairman, Mr.

Ingalls. These papers have had an important bearing on the

relations of labor and capital. There is no man who in my

conception is so competent to study and pronounce on this

question as the engineer. He occupies a position between the

two and without bias understands the problems of each. I have

therefore been hoping that we might soon hear something on

this important subject from our Committee on Economics, and

incidentally wondering whether it would not be worth while for

the Society to take up by means of a committee on industrial

relations this important subject. I am sure the mining industry,

if not industry in general, would be glad to hear an expression

from the Society on the subject. This is a time of stress for all

professional organizations and I think the members of the

Society may congratulate themselves that it is coming through

it with less difficulty than most of the sister societies. Good

times will come again and we should try to convert more of

our brother engineers to the belief that the Mining and Metal

lurgical Society is of all the societies of the mining industry best

qualified to discuss and pronounce on those large questions which

lie outside the realm of technique and are so important to the

mining industry.

Sir John Cadman, President of the Institution of Mining

Engineers of Great Britain, was present as a guest of the Society

and spoke interestingly regarding his experiences during the late

war in connection with the supply of petroleum and its products

to the Allied armies.

W. R. Ingalls.—We now come to the presentation of our

Gold Medal. The Gold Medal for 1921 was awarded for dis

tinguished service in the promotion of safety in mining. I am

glad to say that many years ago I myself had a little to do with

starting a movement in that direction which subsequently

swelled. Doctor Holmes, the first Director of the Bureau of

Mines, took it up, and after him* his successor, Doctor Manning.

It is, therefore, very fitting that in starting the functions leading

toward the presentation of our medal on this subject Doctor

Manning should make the first address.

Van. H. Manning.—I am called upon to speak tonight as a

substitute for our friend, "Big Ben" Thayer, who is unavoidably

absent from this meeting.
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Some years ago, I came across an article entitled, "A Corner

in Ancestors—the Manning Family." Glancing over this article,

I found that Thomas Manning was one of a Council of Safety

in 1775, from which you may conclude that the Mannings' in

terest in "Safety First" dates back for three centuries ; but it

was not until 1910 that the present generation of Mannings took

an active interest in the slogan of "Safety First."

At about the time I became Director of the Bureau of Mines,

with some 40,000 mines safely, anchored on the slopes of the

Rockies and the Alleghenies, I made my acquaintance with

Charles Warren Goodale, and identified myself with the growing

army of rescue and first-aid men, an army which marches forth

not to annihilate and destroy but to conserve and cherish.

Never has this country had greater need of the services of

men qualified to apply the teachings of science to our everyday

life. As man's command of the forces of nature increases—as

his activities are multiplied and civilization becomes continu

ously more complex—there is an ever-increasing need of men

who can see the best way to do things and are skilful and

courageous enough to make their visions come true. Foremost

among those who have shown this ability to see and to do, I

place the American mining engineer. Inheritance, environment,

and education have enabled him to grasp firmly the hand of

opportunity and to achieve success wherever she might show

the way. Chiefly to inheritance and environment is the credit

due, for they have given the American engineer his characteristic

traits—alertness of mind, initiative, ingenuity, practicality.

These traits are exemplified by the splendid achievements of

our honored guest to whom the Mining and Metallurgical Society

is to bestow its medal this evening.

In the hall of fame of this Society, there are before you

pictures of distinguished engineers whom the Society has

honored in recognition of distinguished service in various

branches of mining and metallurgy, and tonight it proposes to

distinguish the service of an engineer for the things he has done

in increasing the safety of men in mining and metallurgical

operations.

The recipient of this medal stands before you tonight as

the example of the rewards that follow human deeds, and it

gives me genuine pleasure to attest, at this juncture of his life,

to the great and wonderful accomplishments in his efforts to

create safe and efficient methods in the mineral industry. Safety

and efficiency must necessarily go hand in hand, not only as

regards individuals but as regards the nation itself. Individual
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efficiency insures individual safety; national efficiency means

national safety.

We honor this man who has driven death away; who has

made his triumph in civilization—a man whose name will go

down in history and leave its impression upon a community as

a savior of mankind—a provider for families ; a man who ren

dered public charges negligible ; and a man who relieved suf

ferings and privations, which cannot be measured by words or

compensated by money equivalent.

This audience, composed of individuals interested in many

lines of human endeavor, have come together to acknowledge

the things done by one man, and it has happily been suggested :

"Let us balance our praise of war heroes by pausing to honor

a hero of peace."

And we have with us tonight an engineer who has been

signally honored as a peace hero, an honor bestowed upon him

because of what he has accomplished ; a man who has been a

leader and inspirer of thousands of his contemporaries, and, from

an inborn conviction, engaged in a work to develop a service to

others, to advance a most worthy cause—all of which have been

the dominating characteristics of his character. This man has

been persistent in his labors to improve and to build up agencies

for the promotion of health and happiness among his fellow-

men. His zeal in this great work of increasing the safety of

men engaged in mining and metallurgical operations has become

an obsession with him. His energy and singleness of purpose

have brought about results of large undertaking. That he has

been successful is evidenced by the great work, of which I have

personal and intimate knowledge, done by him in connection

with the Anaconda Copper Mining Co. and its subsidiaries.

Those of us who had the privilege of laboring with him

for the benefit of the great mining industries and for the safety

and health of millions of mine workers, know how absorbed he

has always been in his work, and he is justly entitled to this

encomium :

He who does the best his circumstances allows,

does well ; acts nobly ;

Angels could do no more.

James F. Kemp.—In the class of 1875 in the Massachusetts

Institute of Technology there came under the instruction of Pro

fessor Richards a young man named Goodale and by that very

process he was started straight away on the course which inevita

bly led to the Gold Medal of the Society. After about ten years'

engineering experience he migrated to Butte and settled there in
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1885. It is my purpose to tell you something about his life in

Butte. I have been going to Butte for 26 years at short intervals

and on my first visit came into very pleasant relations with Mr.

Goodale. He was then attached to the Colorado Smelting &

Mining Co., in charge of the mining operations just west of the

Anaconda operation. We went underground together and it

was evident to a visitor that he was on very cordial and delight

ful terms with his men. I remember as we were going through

one of the drifts where the green stain of copper was shown on

the walls he said to me, "You see, copper hangs out its flag

everywhere," and I couldn't help replying, "Then copper is an

Irishman." Then we went over to the Nettie. It was a very fine

silver vein, but it was fearfully broken up by a large fault in

one place and a large dike in the other, which gave the manager

much trouble to find out what had become of it. He explained

these difficulties to me and then said, "They call this mine the

Nettie ; they ought to call it the 'Painted Jezebel.' "

Before I follow Mr. Goodale's further; work in connection

with the mining and smelting industry, I want to tell you some

thing about his human side. In Butte many of us have enjoyed

the hospitalities of the Silver Bow Club. He was one of the

early founders of it. You remember behind the counter where

now you could probably find sarsaparilla and lemon soda, there

is a large shield and on that there is an inscription which I

learned from Mr. Goodale was brought from an inn in London

called the Cheshire Cheese. As he is the only man whom I have

ever known who knew how the inscription came into the Silver

Bow Club, I imagine he brought it himself:

If it be true, as I do think,

There are five reasons for a drink.

Good friends, good wine, or being dry,

Or lest we may be bye and bye;

Or any other reason why.

Down in the valley below Butte is the Butte Country Club,

where many of us who have had the good fortune to visit the

city have enjoyed a game of golf. I have been around a number

of times with Mr. Goodale and I must confess to you he is

strictly human and when he gets in a sandy bunker the same

fireworks prevail that do with the ordinary man. He is also

a devotee of the ancient Scotch game of curling. I know that

because he has shown me his curling iron himself. You know,
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they play it on the ice with a stone something like the shape of

the shades we have around the lamps and project these things

around the ice while a man sweeps the snow away in front of

them. Mr. Goodale has repeatedly gone with the Butte team

to a gathering of contestants at Quebec and has ably represented

his home state.

Now, some years after my first visit when he was associated

with the Colorado Mining Co., the directors of the Boston &■

Montana, one of the two large companies in Butte, thought

that he had been under the influence of those ladies, the Nettie

and the "Painted Jezebel," about as long as it was safe, and so

they brought him over to be general manager of the Boston &

Montana. The Boston & Montana mines are at the east end

of the Anaconda Lode. In these properties the vein tails out

into stopes that are three or four hundred feet across, so that

with increasing depths there was a very fine opportunity for

the business of a mining engineer. In order to avoid troubles

with the owners of surrounding land, a very tall chimney was

erected on the top of the neighboring bluff and a wonderful series

of dust chambers were installed under Mr. Goodale's manage

ment. So successful was he that only a small curl of white

sulphur smoke went over the top of the chimney. Now, it was

so small that a rancher one day in visiting the works remarked

to his friend, "Bill, do you see that big chimney? If they had

built it ten feet higher, there wouldn't have been any draft at all."

In this construction of the dust chambers, safety-first was illus

trated, because all danger of suit from surrounding land owners

was avoided.

Now, a few years later, on account of the danger of apex

litigation which proved such a blight upon the camp of Butte,

it became not only desirable but probably necessary to combine

the large companies in one central organization. Great econo

mies, as we can understand, could be thereby introduced, and

the Boston & Montana and the Anaconda and a number of

smaller enterprises were brought into one company. At the

same time electric current was introduced for haulage in the

mines and on the surface for the running of air compressors and

the hoisting of the cages.

If we picture to ourselves in these vast underground work

ings whose extent now amounts to something like 2,200 miles,

the introduction of live wires for underground haulage, we can

,
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see that there was great danger to the miner and that safety-

first became a very important feature of the enlarged company's

work. As the mines at Butte get deeper the ground is in

creasingly hot and in the dead ends of drifts it is necessary to

give the men air or else it is impossible for them to work with

any comfort or with any efficiency. In these later years ventila

tion has been practiced to a remarkable degree, and safety-first

has again been carried out. In the earlier days in Butte almost

all the miners were Irishmen. There were a few "Cousin Jacks,"

and a sprinkling of other nationalities, but as time has passed

the nationalities have changed and we find all the southeastern

peoples of Europe, many of them unable to speak English, em

ployed of necessity in the mines. It becomes a very difficult

problem to maintain proper precautions for safety with so

diverse a series of people and with such careless men, unable to

speak the language of the country where they are necessarily

employed.

The difficulty for the man who has charge of the safety-first

work is of the very first magnitude. With the consolidation of

the mines in later years, all these various lines of safety-first

have fallen to Mr. Goodale and very successfully and admirably

has he carried out the heavy responsibility of his position. With

this line of work, however, he is also behind the general welfare

work under the huge centralized company. Now, within the

last year, with all the large mines practically idle and only the

smaller silver mines in operation, with fifteen or twenty thousand

men thrown out of work with families necessarily in need, the

welfare work has become an operation of the very first mag

nitude. It has been said by one of the local observers in Butte

that the way it has been carried on in the last few months would

give even Herbert Hoover points.

Now, with all these various lines of work, the Society has

never taken a more admirable step than when it decided to

confer its medal upon Charles W. Goodale, the best loved man

in Butte.

J. E. Spurr.—I want to call the attention of the members of

the Society to the fact that the medal of the Society was estab

lished, according to the rules, for conspicuous professional or

public service ; for the advancement of the science of mining

and metallurgy or of economic geology ; for the benefit of the

conditions under which these industries are carried on; for the

protection of mine investors; and especially for the better pro
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tection of the health and safety of workmen in mines and metal

lurgical establishments.

I note that the medal has been awarded seven times before

this year; first to Herbert Hoover, and subsequently to Robert

H. Richards, James F. Kemp, E. P. Mathewson, Pope Yeatman,

Charles Eugene Schneider, and E. A. Cappelen Smith. In look

ing over these awards I note the first was for giving publicity

in English to a classical work in mining; that thereafter four

awards have been made for metallurgical achievements, one for

the advancement of the practice of mining engineering and one

for the advancement of economic geology. In view of the broad

field of the Society and the provision of the rules, it is therefore

particularly fitting that this year the medal should be awarded

for services in welfare and safety work.

Charles Warren Goodale, mining and metallurgical engineer,

by authority of the Council and in accordance with the judgment

of the Mining and Metallurgical Society of America, and in the

name of the Society, I hereby confer upon you its Gold Medal

for signal services in furthering the welfare and safety of

workers in the mining and metallurgical industries of America.

C. W. Goodale.—When the members of the Council were

asked to make nominations for the award of the annual medal of

the Society last year, I presented the name of Benjamin F. Till-

son, and felt most strongly that he should be given the honor,

for he was the man who gave me my first lessons in safety work.

Furthermore he was, and is now, the very active and efficient

chairman of the Mining Section of the National Safety Council,

and is recognized as the leader in the discussion on safety and

welfare of the American Institute of Mining and Metallurgical

Engineers. When some of you voted for Mr. George S. Rice,

you tried to confer the honor on a man who shared with his_

former chief, Dr. Joseph A. Holmes, the distinction of inaugu

rating safety and rescue work in our mines, and I am sure your

judgment was excellent when you expressed yourselves in his

favor.

However, you have conferred the honor on one who has only

had a small part, comparatively, in trying to reduce the hazards

of mining, and I thank you most sincerely. Also I appreciate

the kind words of the previous speakers.

In the early part of 1914, Mr. C. F. Kelley, then vice-presi

dent of the Anaconda Copper Mining Co., placed in my hands
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the organization of the Bureau of Safety covering the metal and

coal mines and all other operations of the company, including

reduction works and saw mills. Authority was given to spend

any amount of money required to make working places as safe

as possible. Starting under such favorable circumstances was

a great advantage, for it is found that no matter what the general

attitude of labor toward the employer may be, the individual

workman is inclined to follow the lead of the higher officials.

The first thing to do was to ascertain by careful study the

causes of accidents in our mines and works, so that we might

be able to attack the principal causes first.

The co-operation of bosses and foremen is needed in safety

work, and one of the purposes in safety organization is to keep

these bosses and foremen from catching the disease of careless

ness from the men themselves. Safety rules cannot be enforced

unless there is a desire on the part of all the men, as well as

bosses, to obey them. A notable illustration of this is an acci

dent which occurred at one of our mines where a man was

fatally injured by breaking three safety rules at once. The

station tender had loaded some tools on the cage upon which

men were to ride, thus breaking one safety rule. He got on the

cage and signalled to lower without shutting the safety doors on

the cage, another infraction of the printed rules. He saw a

chance to kick at a man passing the shaft, thus ignoring the rule

against fooling or horseplay near the shaft. Just as his foot went

out the cage was dropped and he was dragged through the

bonnet of the cage, with fatal results as before stated.

A great many systems of giving bonuses to foremen and

bosses for low accident rates have been tried and some I believe

are still in effect. The theory on which bonuses are given is

.that the hope of reward is a greater incentive to carefulness than

the fear of punishment, for a shift boss or foreman may be

willing to take some chance that in case of accident, blame will

not be placed upon him in any investigation which might follow

such an accident. If a foreman or shift boss has in prospect a

reward in the line of increased earnings, he will not only instruct

his men in safe practices, but where he sees some work being

done in a careless way, he will stay long enough to see that the

unsafe practice is corrected. Our officials have held that it is

just as much a part of the foremen's duty to prevent accidents

as it is to keep the property under his charge in working order,
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and we have discontinued a bonus system which had been

adopted prior to the organization of the Bureau of Safety.

From the knowledge we have gained in regard to the causes

of accidents, we may say definitely that accidents mainly are

not caused by dangerous places, or defective machinery and

material, but by the attitude of the individual workman. A close

inspection of 500 accident reports shows that not more than six

could have been charged to defective tools or material even by

a liberal mind. Another illustration of this is found in the fact

that repair men and those who work in places where the hazards

are unusually great, are seldom injured. Mines which have ex

cellent physical conditions with regard to character of ground

have just as high an accident rate as those having more adverse

conditions. The particular inspection of accident reports above

mentioned led up to the thought that if so large a percentage of

accidents could be attributed to carelessness, some scheme which

would cause the men and bosses to give accident prevention

intensive thought for a comparatively short period might result

in some reduction, or at least would prove whether carelessness

was a large factor. Accordingly, arrangements were made

whereby all the mining companies of the district would co

operate ; a public bulletin board, showing the standing of the

mines, or the comparative accident rate per 10,000 shifts for each

mine, was placed on the front of one of the largest theaters. A

prize of a large safety pennant was provided, and the "no-

accident drive" staged from July 17 to Aug. 14, 1920, four weeks.

Each morning all the mines reported to a central office the acci

dents and shifts of the day before and computations on the basis

of 10,000 shifts were indicated on the bulletin board. Our total

accident rate per 10,000 shifts for July 17 to Aug. 14, 1919, was

23,499, while the rate for July 17 to Aug. 14, 1920, was only

9,114, a reduction of 257 per cent. After we had guarded the

machinery and followed all the rules of safe practices, we must

still carry on a constant propaganda to keep the individual

workman on the alert to prevent accidents.

Our hospitals are under contract to furnish medical care to

all sick and injured employees, so we are able to keep a record

of illness as well as of accidents. From January, 1917, to Decem

ber, 1921, five years, we found that the number of cases of illness

was 23,839 and of injuries 15,014, a total of 38,853, showing that

cases of sickness amounted to 61.37 per cent and accidents only

38.63 per cent of the total.

s
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Another interesting feature of this study is that on a basis

rate per 10,000 shifts, we find that generally the accident rate

follows the sickness rate. When sickness rate goes up the acci

dent rate also goes up. We also find that the months of the year

can be reduced to a known relative hazard. The average sickness

rate for March is nearly 100 per cent greater than for July, the

lowest month, while the accident rate for April is approxi

mately 50 per cent higher than that for September, the lowest

accident month. In the bulletins of the Society may be found

many references to efforts made by employers to improve work

ing conditions. This subject was quite fully covered by Messrs.

Tillson, Mitke, and Easton in Bulletin 149, "Vocational and

Occupational Training," and I am sure you do not wish to bear

any more on that topic at this late hour.
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REPORT OF COMMITTEE ON FOREIGN AND

DOMESTIC MINING POLICY

STATEMENT BY THE CHAIRMAN OF THE

COMMITTEE

C. K. Leith.—The preliminary report on the principles re

lating to the international disposition of minerals, prepared by

the Committee on Foreign and Domestic Mining Policy has

brought out some interesting comments, criticisms and papers,

which will be helpful in future revision of the report. Also a

considerable amount of work has been done by the Government

bureaus and others touching directly and indirectly the field

covered by the Committee report. Sub-committees are being

appointed to investigate the international relations of specific

minerals. It is proposed to present a revised general report

summarizing the status of the problem—I hope within the pres

ent year. In advance of this proposed revision, we may review

certain salient features in the discussion to date.

Classification of Minerals of the United States in Regard to

Supply.—As was anticipated, the attempt to be specific and classify

the minerals of the United States in relation to their adequacy

of supply has presented a good target for criticism. The min

erals of the United States were tentatively divided into four

broad classes : (A) Minerals available in large quantities for

export; (B) minerals of adequate supply but without great

excess or deficiency ; (C) minerals in inadequate amounts ; (D)

those almost entirely lacking. Some commentators accept this

classification but think certain minerals should be taken out of

one class and included in the other. For instance, gold, now put

in Class B, is thought by some to belong in Class A, and by

others to belong in Class C, because of the deficit caused by

demand for the arts. In Class A it is suggested that helium

be included as a mineral in which the United States has almost

exclusive control. The principal criticism comes in regard to
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the minerals named in Class C, supposed to be in inadequate

amount. Ball clay, kaolin, corundum, garnet, and certain grades

of graphite are thought by some people to belong in Class B.

Others would add chromite, mercury, tungsten, and manganese

to the list to be transferred to Class B. As for the Class C min

erals, which seem to be lacking almost entirely in the United

States, question is raised about cobalt. While small in quantity,

it is thought to be adequate for our purposes.

Some of these suggestions are based on extensive knowl

edge and an impartial attitude ; others come from parties inter

ested commercially in one or another mineral, who are anxious

to forward some cause. The changes in a revised report may

not be as numerous as indicated by the above list, because many

of the arguments and data brought up have already been care

fully considered in classifying the minerals in this report.

A second group of comments on the classification of min

erals calls for additional subdivision. For instance between

Class B and Class D a subdivision of minerals of doubtful supply

and high cost, which might be developed by an experimental

tariff, and another group of minerals, the quantity of which is

known to be adequate, but which are retarded by high costs.

Tariff.—The Committee report is not explicit on the subject of

tariffs. The purpose is essentially to state the facts of supply

and to indicate how these might affect international relations.

It was recognized that this statement might serve as a basis for

consideration of the tariff question, but it was emphasized that

this consideration also involves many economic considerations

other than those relating to supply. Notwithstanding the

obvious intent of the report to draw only such simple inferences

as might arise from consideration of available supplies, the com

ments brought forth indicate that the report is regarded in gen

eral as a free-trade document. So far as it favors in general the

recognition and preservation of the main channels of interna

tional mineral movements clearly fixed by nature, this is true,

but it is not true in regard to all minerals. Several of the

minerals mentioned, particularly in Class C, those inadequate

in the United States, have been the subject of vigorous tariff

discussion in Congress, and advocates of the tariff on particular

minerals have been quick to pounce on any failure to support

their contention, even though this failure is one of omission

rather than one of commission.

The Committee will doubtless hold to its original position,

that it will touch the subject of tariff only through its statement

of facts about mineral supplies, and will not go into a tariff
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discussion which involves consideration of many other economic

factors.

My personal point of view is that the stated facts about

supplies in some cases suggest possibilities for the reasonable

application of tariffs, and in other cases for free trade ; in short,

that so far as supplies affect the tariff question, they argue both

ways. For instance, for the Class A minerals, the available

supplies suggest that the tariff is harmless, but probably not

necessary to protect these minerals. A tariff for revenue would

probably not be highly productive. For Class B minerals, the

question of supply does not essentially enter. Tariffs may or

may not be desirable, because of high mining costs, fostering

of domestic industries, etc. Tariff for revenue only would prob

ably be useless, but tariff for protection might be desirable. For the

Class C minerals, if the statement of supply is correct, restrictive

tariffs in general are not desirable, but they are permissible to minor

extent—to retain nucleus of industry for war; to insure careful

search for new supplies ; to extend reasonable use of low-grade

supplies ; and for revenue. As a matter of fact, the arguments

for a tariff on minerals of this class which have played a large

part in the discussions in Congress are based on the contention

that the supplies in this country are really adequate. If the

committee is right in its statement, this is not the fact. Tariff

may be desirable for other reasons, but not for this reason. For

the minerals of Class D, tariff for protection can do no possible

good. It is merely a question here whether one for revenue

might be desirable.

Nationals of Other Countries.—It is clear from the comments

received that the treatment of nationals of other countries in

regard to the exploration and ownership of mineral resources

will require further investigation and consideration of specific

laws and practices.

The above are merely my personal comments and not the

considered statement of our Committee.

DISCUSSION AT MEETINGS OF NEW YORK

SECTION

Harvard Club, New York City

November 22, 1921

This meeting was called for the purpose of discussing the

report submitted by the Committee on Foreign and Domestic

Mining Policy, Dr. C. K. Leith, Chairman, which has been pub-
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lished as Bulletin No. 151, and distributed to the members of

the Society.

After calling the meeting to order, Mr. C. M. Weld, Chair

man of the Section, announced that owing to the enforced ab

sence of Dr. Leith he had secured Dr. Bain to come in his stead

to present the report and that Mr. Spurr had been inspired to

prepare a formal discussion which, at the request of Dr. Bain,

would be presented first.

J. E. Spurr.—Find out the facts, publish them abroad, and

point out their application; it is the great panacea. This is the

excuse for technical and scientific societies, not only to ascer

tain facts and nourish science, but to realize that in doing this

they are tearing down, changing, and building principles and

policies. Therefore, they are, in part, to direct their fact-finding

with a view to this ultimate use. It is proper that the principles

and policies of the mining industry should be fitted to facts, and

that geologists and mining engineers should appraise and state

these facts to the best of their knowledge. This is the sound

justification of the Committee on Foreign and Domestic Mining

Policy of the Mining and Metallurgical Society of America, and

there exists a similar coordinating committee in the Society of

Economic Geologists.

It is difficult for us to realize the enormous recent accelera

tion of mining and consumption of metals and minerals. As Dr.

Leith remarked at Chicago, the world has used more of its

mineral resources since 1900 than in all preceding history, and

the per capita consumption of minerals in the United States

has multiplied ten times in forty-five years. Engineers and

geologists have some obvious, yet fundamental truths to sell to

the public; the first is that the metal and mineral supplies of

the world are limited, calculable and measurable, and with the

recent enormous acceleration of consumption, will be exhausted

in a limited time. Moreover, if the curve of consumption in

creases, the exhaustion will come about sooner than our present

figures, startling though they are, will indicate. The existing

metallic supplies are all that mankind will ever have; unlike

wheat, rubber, hides, or even lumber, the production once used

can never be renewed ; there is no second crop.

Our knowledge of the distribution of useful metals and min

erals has been increasing with great rapidity and we have

amassed a great many data not only as to geographic occur

rence of metals, but as to their quantitative distribution. It has

now been definitely ascertained that each metal occurs mainly

in certain spots on the globe, and that each metal has its own
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law regarding this. Geographically, we may say, for example,

that tin occurs in the United States—in North Carolina, North

Dakota, California, and Alaska; but quantitatively considered,

we know that tin does not occur in the United States and never

will be found there. This is an extreme example, but we must

be sure that the simple fact is generally accepted and under

stood. We must get down to a quantitative basis and be able

to impart to the public our accumulated information of the rela

tive amounts of each metal and where it lies.

The groupings of the minerals of the United States pre

sented in the report, are in four grand divisions : (1) Minerals

of which we have a surplus and can export; (2) Minerals of

which we have enough but not to spare ; (3) Minerals of which

we have some but not enough ; (4) Minerals in which we are

practically bankrupt.

These groupings have been made from the general knowl

edge and experience of the committee. They know they are

correct, relatively, and as groupings economically sound ; but

those by whom these truths should be accepted do not know it.

Moreover, there is the interested party, the miner, strong with

local pride and political influence, and with a mine he wants

to work or sell, regardless of how he does it. He asserts there

is plenty of the ore he wants to mine if the Government will

encourage his infant industry with a tariff. "They did that for

the tin-plate industry," he may say, "and behold the result. If

they will only do it for the quicksilver industry, we shall build

up a gigantic mercury mining industry and be ready to furnish

the Government supplies in case of war." So, for patriotic

reasons alone, the miner desires a tariff.

Our disinterested expert comes forward from the Geological

Survey, and compelled by patriotism to be honest, observes that

the cream has long ago been skimmed from American quick

silver deposits, and if operated under a high protective tariff

they will be entirely exhausted within ten years. It is one gen

eral statement pitted against another. What the geologist and

engineer must do, I repeat, is to get down to figures. This will

necessitate closer scrutinizing and analysis of their general state

ments and involve further investigation and collaboration, and

so will make the engineer more certain of his own conclusions ;

and, secondly, this concrete form of presentation will carry

weight and induce conviction. It is our problem now to take

an inventory of our total metal and mineral reserves, by tons

and pounds, not by dollars ; by weight and not by value ; to see

how much we have to do business on, and what kind of business
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we shall undertake, both among ourselves and with other lands.

Surely, that is the fundamental of any sound and hopefully sol

vent commercial enterprise.

H. Foster Bain.—One of the results of the war is a great

impulse all around the world to make each nation economically

independent; each nation wants to acquire or develop resources

which it can control. That is natural, but out of it have grown

certain unfortunate things in our national and international life.

From it has grown an amount of suspicion and international

distrust which is one of the biggest factors in business depres

sion. That you cannot go into a foreign country and develop

business is, to a very considerable extent, the result of the dis

trust that has grown throughout the world and which is, in a

measurable degree, kept alive by the desire of each country

to render itself safe and secure without much thought of other

countries.

To give a specific instance : There has been a lot of friction

over petroleum. As a result of the war the British Government

has come to take an interest in a specific petroleum company

and the Americans must feel the competition of that company.

On the other hand, as a result of the war, our own nation has

become a large ship owner and we are disturbing the British

shipping companies just as much or more than the British Gov

ernment's interest in an oil company is disturbing us. Now this

is between countries that have long been friends and yet this

drawing of government into business is making friction on both

sides.

If I may give you another example : The conference in

Washington discussed the problems of the Far East, among

which those of Japan stand very much to the fore. One of the

things which others object to in Japan is, that on going into

business in competition with the Japanese, they promptly find

themselves in competition with the Japanese Government. In

every project undertaken by the individual Japanese adventurer

or promoter on the Continent of Asia, you will find his govern

ment behind him. For this the Japanese have a ready and clear

explanation. If you tell them that competition in a business

way should be between companies, and not between nations,

that the function of government is not that of making business,

they reply that because the Americans have had the opportunity

through so many years to develop their technique in the organi

zation of business, the Japanese cannot compete along purely

business lines. On the other hand they point out that each coun

try and each people has a certain genius, and theirs has taken
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the direction of intense loyalty to their government to which

they look for direction in their social and business organization.

They are thus given an opportunity to express their strength

and power ; and looking at the problem from their point of view,

it is not unfair to put this in the balance against our resources

of money and experience.

This new growth of nationalism, which finds its expression

in part in the attitude of various governments on mineral sup

plies, is one of the danger points of the world, and whatever we

may gain from having an adequate supply of the various critical

minerals, we may lose if we arouse the distrust and suspicion of

friends around the world whose good-will may be worth more

to us than an absolutely independent supply of these minerals.

For these reasons the committee feels, and I feel strongly, that,

as far as national safety permits, the flow of minerals in inter

national trade should be free.

There are many reasons for this in the ordinary course of

events. There are many arguments for it as a matter of busi

ness. You all know in the past to what extent the British bal

anced their trade by the use of coal, and we found in our experi

ence in the war that exports of chromite from New Caledonia

were necessary if we were to import wool from Australia, and

on the Pacific Coast we used to find European coke and pig iron

a natural content for ships that carried our barley to Europe.

Engineers and geologists should think clearly about these

things, and we should endeavor to agree on some of the ele

mental facts in the case, because with facts and principles clearly

defined, policy ought to be easily developed.

The principal contribution of the committee, I think, is the

classification of various minerals from the standpoint of neces

sity. Whether this particular classification is good or bad is a

matter for discussion. You can start from two extremes. It

seems very clear that now and for a long time to come the

United States will have a surplus of copper which it can con

tribute to the rest of the world. We also have a surplus of coal.

When you go to the other extreme, we must import nickel and

platinum if we wish to use them. Canada has a supreme position

in nickel and while we might substitute or might develop smaller

sources of nickel so that we could use them, it would be an

enormous cost to us.

One of the important recommendations of the committee is

that fact-finding committees should be separate from those con

sidering policy, and, as far as possible impartial—perhaps se

lected from the outside ; and this to my mind is as fundamental
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as the principle which separates legislative power from judicial

power.

F. M. Feiker of the Department of Commerce spoke of the

great interdependence of industry, not only in this country but

throughout the world at large, and credited the report with re

vealing a phase of international relations to which slight atten

tion has hitherto been paid. He gave importance to the service

which engineers can render in the way of thinking professionally

for industry.

Mr. Broderick, Commercial Counsellor of the British Em

bassy, expressed appreciation of the privilege of assisting at a

discussion which he felt may prove epoch-making. Speaking of

the interest acquired by the British Government in the Anglo-

Persian Oil Co., to which Dr. Bain had alluded, he said :

"I do not know under what circumstances they acquired it,

but I think I can tell you very sincerely that the fact that they

have acquired an interest in the Anglo-Persian Company does

not necessitate any policy on the petroleum question ; does not

in any sense control their policy in connection with petroleum ;

and I believe them sincerely to be animated with the spirit

which runs through this report ; namely, they have refrained

from taking governmental relation to the development of na

tural resources. We, more than any government, have kept our

hands off in business development or in the development of any

industry. I can say very sincerely that that holding in the

Anglo-Persian Company does not in any sense mean that the

British Government is in the petroleum business in any way

that need cause you any anxiety.

"Now many misunderstandings have arisen with regard to

the attitude of the British Government toward the petroleum in

dustry and we have had assertions of one kind or another made

on foundations which may have appeared substantial but which

were very flimsy. The Royal Dutch Shell, the Mexican Pet

roleum and other companies were named as actually owned by

the British Government, and as a consequence, the British Gov

ernment is held responsible for everything those companies do.

The British Government does not own a single share of stock

and has no direct interest in those concerns I have mentioned.

"I heartily agree with the suggestion in the report that there

be fact-finding committees and that their activities begin before

the international situation develops. With facts we can avoid

misunderstanding, the only thing that gives rise to dispute be

tween nations. During the war, when we were cooperating for
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a great and vital object, we had a most interesting experience.

The United States Government appointed several men, experts

in their lines, to look after the various activities of the Govern

ment in rendering the country efficient for carrying on war, and

the British Government took the same step on their side. We

lost little time in establishing an efficient system of cooperation,

and I think this efficiency sprang from the fact that the United

States Government on the one hand, and the British on the

other, sent their experts to London and to Washington to be in

constant conference and communication with each other. I

thought at that time I saw the beginning of a new system of in

ternational representation.

"It is very difficult for one country to interpret itself to an

other through the narrow bottle-neck of official representation

which governments maintain in foreign capitals. During the

war we had broader and more extensive contacts, and these

contacts, being established through experts, were able to send

their respective governments information denuded of unneces

sary verbiage. It seems to me that in those contacts lies the

nucleus of a method for avoiding that kind of misunderstanding

which occasions international dispute."

A. R. Ledoux gave expression to the ethical value of the

report and predicted that the suggestion of international co

operation in conserving and utilizing minerals would be heartily

endorsed by engineers. Speaking of tin he felt that the future

for this metal in the United States is by no means hopeless, and

expressed the belief that at some time it would be produced in

considerable quantity in the northern Black Hills of South

Dakota. He suggested also that tin might be produced in com

mercial quantities in Virginia.

Dr. Ledoux showed how methods of international dealing

in ores and metals had been greatly simplified, and also brought

out the fact that, through changes wrought in the shipping

world, much material formerly shipped to Europe for refining

is now routed to Tacoma.

He pointed out how commercial positions are changing.

During the shutdown, many copper mines are preparing to

handle their own raw material, whether ores, matte, or domestic

copper. They will go further and fabricate their product. The

West will make all the brass and copper wire and sheets for the

Orient and for the Middle West, and practically nothing will

come through these ports except refined material which we will

continue to export for some time to come. In his opinion, this
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means that the smelters and refineries of the Atlantic seaboard

will find a growing usefulness in handling material imported.

Edwin F. Gay.1—I am very much impressed by this ex

tremely important document. I am delighted to see it because

a good many of us who saw cooperative action during the war

and dreamed of further cooperative possibilities have been dis

couraged by the two years following the cessation of hostilities.

This looks to me like the beginning of the coming-back and it is

interesting that it coincides with another coming-back in Wash

ington.

When the war commenced, in 1914, I was a convinced na

tionalist. As the result of a long historical training, I had come

to look with a good deal of distrust and scepticism upon a scheme

for international peace. I believed then firmly, and still believe,

in nationalism and individualism. Competition is not merely

the life of trade, it is the very breath of life itself. The alterna

tive to competition is stagnation. There is no such thing, of

course, as complete individualism or complete national control.

At the same time competition between individuals and between

nations is, I believe, absolutely essential. The rivalry of nations

is responsible for the growth of the world, but certain parts of

my belief in the impossibility or impracticability of international

cooperation were shattered by the experiences of the war.

I want to see emulation and rivalry continue. I want to see

nations proud of their national entities and jealous to hold them

high, but I also want to see a thorough and honest and sincere

effort towards cooperation of nations. I think we have got to

have it. Now cooperation rests on understanding and under

standing depends upon a knowledge of facts. A suggestion has

been put forward about these international fact-finding bodies,

an extraordinarily valuable suggestion and rather a revival of

what we had during the war. Those were official bodies and

some day we will have them again, but meanwhile there is an

opportunity of doing these things unofficially, and I am a great

believer in doing things unofficially.

I believe this organization has a great possibility of effect

ing good by linking up with some unofficial organization, say

first of all in England, for a common discussion of these things.

If men of eminence in these special fields talk with men of equal

eminence in Great Britain, it will have an immense influence on

governments. If you are going to have oil difficulties, let us

1 President of the New York Evening Post and member of the War Trade Board

and Shipping Board.
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have a conference of oil experts and simply give the world the

facts about oil. I think that is of the very first importance.

Mr. Gay spoke of a society in New York known as the

Council of Foreign Relations with which is amalgamated the

branch of the Institute of International Affairs, which has a sep

arate body in England. The purpose of these organizations is

mainly the study of questions underlying foreign policy, and he

thought the Society might do well to seek some form of coop

eration with them.

A. C. Veatch.—I do not agree with the estimate of ten to

thirty years' supply of petroleum for the United States. The

estimation of resources in petroleum is probably more difficult

than that of any other mineral. With respect to all other min

erals, the result of increase of knowledge has been to limit possi

bilities. On the other hand growth of knowledge governing the

occurrence of oil has resulted in increasing the likelihood of find

ing it. I remember, as a boy, that the strong scientific opinion

was that no oil could be found in Illinois or Indiana because the

Trenton rock was too deep, and the same condition was sup

posed to hold good as to California. Whitney's monumental

contribution led to a conclusion on his part that there could be

no oil in California because the rocks were too young, too broken,

too much affected by volcanic action. Each new field offers cer

tain new peculiarities, so that today oil is a possibility, not a

probability, in all the sedimentary series, from the youngest to

the oldest rocks, so long as they are not metamorphosed. There

are immense areas of sedimentary rocks that are still capable of

production, and the oil resources of the world as a whole I re

gard as very high.

The mistake, it seems to me, in international policy, par

ticularly as I have seen it developed among certain British

friends, has been the interjecting of a nationalistic aspect into

the question. Before the war feeling started to develop with re

spect to Trinidad, where the regulations prohibited the holding

or cession of any leases except those granted to a British com

pany, and where the transfer of a lease to any company man

aged or controlled directly or indirectly by a foreigner, or by a

foreign corporation, would be cause for forfeiture. This was

referred to as the Admiralty clause in the printed lease. That

policy was developed and crystallized by the lessons of the war

showing the great need of oil, but from no standpoint can I see

a basis for the exclusion of free commercial transfer.

Considering the matter from the aspect of certain British

friends, it seems to me the better policy, even to accomplish what
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they have in view, would be to invite the capital of the world to

come to any part of British territory. The essential point is that

oil found in British territory, by whatever capital, will in time of

national stress be British oil.

Harvard Club, New York City

December 14, 1921

The Chairman.—We have the good fortune of having with

us Dr. Leith, the Chairman of the Committee on Foreign and

Domestic Mining Policy, whose report was the subject of dis

cussion last time and is now to be taken up in continuation.

C. K. Leith.1—The tariff statement in the report was at

tacked as a free-trade document, but was not so intended, for this

is a problem not of political line-up, but of basic fact. Quanti

ties and grades of minerals should have a bearing on tariff. The

question has been asked—what business has an engineer or

geologist to mix into the subject of the tariff? I am surprised

at that question, because the problem has passed the political

stage, and professional men should approach this subject ob

jectively, as a matter to be determined by facts. All that the

Committee suggests is that there is one more idea to be con

sidered in Washington. If, after balancing factors, Washington

decides to put on or not put on a tariff, that is not our field.

I think the classification of minerals in the report can be

modified, but the next step is to back up this report with quanti

tative analysis. There are certain well known channels of world

trade, but these are not mentioned in the report. These can

now be named and certain maps are in my mind that can be

developed, extended and used with the report.

We do not necessarily treat all nations alike in putting on a

general tariff, for the products of all countries are not alike. We

know that generally, but we don't know it as specifically as

we might. However we want the men who are facing these

problems to understand the situation, so that thereafter when

they decide them and chart out a certain tract they may have

some notion as to what the balances of each particular nation

are and what the possibilities are.

When it comes to the second part of the report where we

say that the United States has certain minerals in excess, cer

tain minerals in deficiency and so on, there again the situation

can be backed up quantitatively and perhaps made to stick. Al-

1 This is a summary of the stenographic report of Dr. Leith's remarks.
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most every paragraph of our general principles may be followed

up by a development and presentation of the facts on which it

is based.

Now, just as soon as we have taken that step, which is,

perhaps, partly under way already, what are we to do? Are

we to amuse ourselves in talking about it? Are we to write a

little committee report and file it in the archives and let it go at

that? This report has been written on the assumption that the

mining industry as a whole is trying to develop some sort of a

policy. It is written under the assumption also that the people

in Washington who are most concerned in formulating and put

ting into effect our policies need an unbiased view of the situa

tion if such a view can be gotten out of the mineral industry.

I believe it can be done and that it will be welcomed specifically

in connection with measures which are actually pending in

Washington. Such casual personal conferences as a few of us

have had in Washington from time to time since we began to

think about the principles of this sort have indicated an eager

ness in several quarters to get hold of these elementary princi

ples and to apply them fairly directly. As an illustration, I

might cite certain agreements which have been pending in the

State Department for months past with other countries with

reference to the development of minerals in foreign countries.

Some of us had an opportunity to see a tentative agreement

on the oil question which was being taken 'care of by the Ad

ministration at the time in Washington. I saw it in a Tulsa,

Oklahoma, paper, with all the principles stated and with the

additional statement that while this was not deemed to be offi

cially put forward as a part of the program of the present peace

conference, at the first opportunity the State Department would

present these particular principles.

W. R. Ingalls.—It seems to me that progress in the con

sideration of the Committee's report will be made by concen

trating attention. For that purpose, therefore, I offer the fol

lowing resolution and make this as a motion :

WHEREAS, the New York Section of the Mining and Metallurgical

Society of America considers the report of the Committee on Foreign

and Domestic Mining Policy to be of special and pressing importance

in national and international affairs at this juncture, and urges further

ance of the Committee's work in order that the Society may play a part

in promoting the cause, therefore be it

RESOLVED, that the New York Section of the Mining and Metal

lurgical Society of America approves the report of the Committee on

Foreign and Domestic Mining Policy, and be it further
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RESOLVED, that the New York Section of the Mining and Metal

lurgical Society of America would like to have the cooperation of the

Institution of Mining and Metallurgy of Great Britain in the consideration

of this report, and be it further

RESOLVED, that the Council of the Society be requested to in

stitute a referendum among the members of the Society with the object

of making approval of the report of the Committee on Foreign and

Domestic Mining Policy an act of the Society, and that an invitation

be extended to the Institution of Mining and Metallurgy of Great

Britain to cooperate with the Society in the consideration of this report.

The effect of this motion, if it be passed, is to present the

case back to the Council with the approval of the New York

Section, whereupon the Council, if it sees fit, will institute a

referendum among the entire membership of the Society and the

subject will be thrown specifically into discussion of the Society

as a whole. [The motion was seconded by Mr. Westervelt.]

[Considerable discussion followed as to the appropriateness

of submitting the report for approval before being revised, both

as to its phraseology and various points that might appear con

troversial. Nothing fundamentally different was suggested but

simply the idea of clarification. It was decided that the resolu

tion as it stood in principle should be put to a vote, and the

motion was carried.]

The Chairman.—There has been a good deal said tonight

in connection with this report on the subject of tariff and as we

have approved the general principles of this report, the matter

is to be submitted to a referendum and every member is to have

an opportunity to write his letter and raise his point about the

tariff. Perhaps it is wise to speak baldly of it as the tariff, and

not to camouflage it by other words. We will throw the discus

sion open to members and guests.

Mr. Ingalls.—I think it is unfortunate that the word "tariff"

or the question of tariff has been introduced into this discussion.

There is no reason why the New York Section or any other

Section should not discuss the tariff if it wants to, but I am

sure that the Council will not consent to any action by the

Society on tariff questions. If the membership insists on any

such action it will be over the heads of the Council with referen

dum and recall and all the rest of it. We will appeal to the

country on that issue.

It has been a fundamental principle of this Society from its

inception that we should not enter into commercial controversial

questions. We will enter into economic questions particularly

48



MINING AND METALLURGICAL SOCIETY OF AMERICA

affecting the welfare of the industry, we will enter into ques

tions such as the protection of mine investors, the prevention of

accidents in mines, revision of the mining laws, and many others

that we have gone into, but we will not go into questions wherein

we are likely to strip asunder for reasons of varying self-in

terest.

I did not read the Committee's report as an expression on

the tariff ; I did not read it as propaganda one way or another ;

I read it as a broad, constructive suggestion to study and re

view our position as to mineral resources, to urge us as engineers

to study the respective industries through sub-committees best

acquainted with each, and establish facts. That is absolutely

within the province of the Society. After we have established

the facts it is then for Congress and for bodies that are inter

ested in pushing things one way or another to act upon those

facts. Our duty is to study these industries professionally, and

establish the conditions that prevail in each of them to the best

of our ability. I am very sure that the classifications that the

Committee made in this report were tentative. We understand

they were made largely for the purpose of illustration, largely to

inspire such study as this that I have suggested, which I am sure

was contemplated by the Committee and which was discussed

at the last meeting of this Section. I am therefore sorry that

the question of the tariff has been raised.

The Chairman.—Of course the question is really a reflection

of the study of how best to handle our domestic mineral policies.

We might speak of it as a conservation of our resources. We

have stated our program tonight as a discussion of our domes

tic mining policy and the tariff. I think we will continue with

that subject, perhaps under the guise of our mining policy.

D. M. Liddell.—Dr. Leith has already commented on the

fact that the Committee was averse to putting in too many

figures, but the Committee has made a study of certain of the

figures that none of us can do so generously or so well, and I

am sorry that it has not given us, under classification D par

ticularly, some of the figures showing our developed reserves of

certain minerals as compared with our yearly consumption

under normal conditions.

In this last war we were under the advantage that Great

Britain controlled the seas. None of us wants to see another

war, but despite any four-power treaties or anything that we

may do, we may see another war come as suddenly as the last

one did and we may be under the disadvantage of not having
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any allies that can hold the seas for us when we are not able

to do it ourselves. There are certain minerals of which our

supplies are very limited as compared to our yearly consump

tion, and that fact should be pointed out by the Committee. It

should be very plainly put that if there is a high tariff on those

minerals that forces us to use our own resources, the next war

may catch us entirely without magnesite. According to the

most optimistic report that has been given we have about

7,000,000 tons, and the last bulletin of the Geological Survey cuts

that down to 3,800,000, and some of that isn't good quality. That

would last possibly nineteen years. Austria has 120,000,000 tons

according to our late figures and probably it isn't very thor

oughly explored. That is a case where we ought to draw on

Austrian resources and leave ours untouched.

As for chromite, we haven't nineteen years' supply of that,

and manganese is another thing. Everything that forces us

to use our own small resources is economically wrong. We

haven't a surplus of labor in this country. We can use our

labor more economically than by exploiting our minerals, of

which we have a very limited supply as compared with the re

sources of the world.

W. Y. Westervelt.—As illustrating Mr. Ingalls' point of the

difficulty of getting into a political discussion or a discussion

of important policies which have a bearing on things we are

interested in, my good friend's remarks affect my mind in an

opposite direction. If we haven't these deposits developed and

we get into a war in the next nineteen years we won't be able

to do anything. It would probably take ten years to develop

them and the war would be lost and the Germans would do the

developing.

Mr. Liddell.—It didn't take us nineteen years to start up

our magnesite industry in 1919, did it? That is the answer. It

didn't take us as much as six months to open up a little chromite

deposit in Wyoming.

S. H. Dolbear.—Until the war nothing was known of the

Washington deposits of magnesite and the only ones known

were those in California. Now, we succeeded in the brief time

of three years in developing what was thought to be 7,000,000

tons (which we now know to be 3,800,000 tons) in an emergency,

and it is entirely within the range of possibility that all of the

magnesite deposits in this country haven't yet been found. It

would not be surprising at all in the same belt to find other

properties constituting potential resources. I feel therefore that
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in the case which Mr. Liddell cited, that of magnesite wasn't

well taken. On the question of chromite and manganese I feel

that his point is well taken and there is a reason to conserve

those resources. I have had some personal experience in both

of those minerals during the war and I know under what

difficulties adequate supplies were developed.

Mr. Liddell.—I should like to have put into the minutes a

thing which most of the people of the United States haven't

got into their heads and that is that mineral resources do not

grow by sensible increments ; that we are a big country, but

there is no mineral we can say is found in limitless quantities.

They don't grow except in promoters' prospectuses.

Mr. Westervelt.—Do any of us know of any resources

which are seriously less now than they ever were before, no

matter how extensively they have been mined ; in other words,

is it not a fact that as far as a young country like this is con

cerned the more you develop the more you know you have got?

Mr. Liddell.—When I was a boy I used to live out in the

natural gas belt of Indiana and they used to let the street lights

burn all day because it was cheaper to let them burn than it

was to turn them off. Whenever they tapped a new field there

used to be great torches burning night and day to advertise

that they had a limitless supply of natural gas, and now look

at it.

Mr. Westervelt.—I am no oil man or gas man, but I should

like to know whether there is more natural gas being used now

than was known to exist. Of course, I know in specific districts

it is entirely used up, but I think it is possible we might find

more natural gas used today than ever before.

Van. H. Manning.—There is more natural gas used today

because the industries are demanding it. It is a rapidly

diminishing supply. It won't be here very long.

Mr. Liddell.—Can some one of the anthracite men answer

this: Isn't our anthracite reserve diminishing?

Mr. Westervelt.—Our anthracite reserves are rapidly

diminishing. If we start with a fixed amount and we mine so

many million tons there must be so much less, but that isn't

the point I raised. It is that our knowledge increases with the

quantity that we use.

G. C. Burger.—May I give a practical answer to Mr. Wester

velt about the natural gas matter? I happen to be interested
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in the so-called Miami field. When we first went down there

and bought the mine we did, we figured the ore reserves on the

basis of pre-war valuation. Zinc concentrate was then selling

at $70 per ton. Various engineers in the enterprise figured our

reserves on a pre-war scale and made a very pretty picture.

The property appeared to be all right from every angle as far

as we could see. The only thing they neglected to figure was

that we could have a post-war scale of prices for the metal low

beyond precedent but with war costs still in effect. The main

reason for that was the constantly increasing cost of smelting

zinc ore, due to the constantly increasing price of natural gas.

For instance, to obtain the price of zinc ore in those days you

could take the price of spelter and multiply it by eight. Five

cents a pound for spelter meant $40 a ton for Joplin ore. To

day spelter is selling in New York for more than five cents a

pound and we are receiving $26 a ton. When we took the prop

erty over natural gas was selling at four cents a thousand feet.

It is now twelve or fourteen cents a thousand feet. I believe

that answers your question about the natural gas district.

G. C. Riddell.—Once upon a time I knew a great deal about

the tariff. I knew enough about it to make me resolve that I

would never speak about it in public, because I think talking

about the tariff is a great deal like talking about religion. As

I have listened to your discussions here tonight it does impress

me that you have here a wonderful report. You shouldn't delay

getting it shaped up, finished up, and placed in the proper hands

in Washington.

While I was working in Washington as a metallurgical ad

visor to the Tariff Commission this very same report in prin

ciple and in the main was placed by the metallurgical people of

the Commission before the Tariff Commission. It has gone

straight before the Tariff Commission almost in its entirety as

part of a great many other studies of the economic situation in

minerals, and if now you polish it up and bring it to an intensive

head and get it either to the Commission or to the Senate Fi

nance Committee or the Ways and Means Committee, it will

do no end of good. There is in Washington certainly a growing

realization of what the real situation is as it is so clearly brought

out in this report, and whether one be a Republican or a Demo

crat or a Socialist or what not, there is, as never before in the

legislating body and in every thoughtful group of men whose

minds are bearing on the question, a new realization of what the

tariff means. While this certainly is full of dynamite, this re

port as I see it, unless it is very severely trimmed and changed,
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will be called a free-trade document, a free-trade argument.

There is no question about its effect, but are you not doing the

greatest good if you send such a wonderfully splendid report as

this right to the seat of legislation?

My time these days is spent very largely in the importing

and exporting trade between China and America. I have a

great deal of contact with Chinese tungsten, antimony, man

ganese, and so on, and more and more I am becoming con

vinced, and I am hearing that everyone else whether they want

to be or not is becoming impressed with the new order of things.

This afternoon, to check up my own views on the subject, I

asked Babson's statistical organization to tell me just what the

Allied debt to this country was and what the total cost of the

war was in destruction, in interest payments, and in general

expense. After figuring about three hours Babson's man said

that, as far as he had gotten, the total cost of the recent war

up to August 1, 1917, was some ninety-seven billion dollars.

At that point he gave it up, telling me that he thought it was

a safe guess to say that the war had cost 250 billion dollars in

its entirety. Right after that he checked it up by calling up

the New York Times office on it and discovered that some

what carefully a year ago the New York Times had arrived

at a figure of 355 billion dollars worth of expenses and loss and

setback to the world. The nations of the world owe us ten

billion dollars as a government and they owe our merchants

some four billion dollars. The whole world is 350 billion dollars

behind in wealth and production. There never has been a time

when it is so absolutely essential that those corners of the

world which are able to produce raw materials to advantage

should be called upon to supply their quota. In other words,

the tariff problem must as never before be tempered with this

new thought; that is, everyone of us wants his debts paid, and

if we look into it and study it everyone of us must agree that

they can only be paid by the exchange of merchandise. Imports

must balance exports except for a small margin for traveling

expenses, shipping, etc., which is a very small factor. How are

we going to write our future tariffs ? Your report is the clearest

note that Congress has ever heard and I cannot urge you too

strongly to get going on it and get it down there.

Mr. Spurr.—I don't like the word "free-trade" and I don't

like to be called a free-trader. Tariff for revenue only isn't much

discussed nowadays. I notice in the report of the United States

Chamber of Commerce that the tariff for revenue only doesn't

enter very much into economic considerations these days. It
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could account at the very best for only about five per cent of

our necessary revenue. The problem that the Committee is

presenting is a question of efficiency in management. That is

a new term and a good one and that is what we are after. We

are after the efficient management of our mineral resources.

That is the whole problem and the first thing is taking an in

ventory of our stock in trade. We know it is limited. We are

all of us engineers and geologists enough to know that ore

doesn't grow. We most of us have exhausted mines enough

to know our stock is continually growing less. We are getting

very close to the end of our coal, and even with those minerals

of which we have a large quantity it is only a question of time

when the supplies will begin to look pretty bare.

Mr. Westervelt asked about instances. The gas incident

that Mr. Liddell spoke about is one. I heard a natural gas pro

ducer, who I take it is the principal controlling factor in the

natural gas production in the Middle West, describe in vivid

terms how that whole section was being exhausted so rapidly

that it was one of the principal economic factors to be adjusted

in the future at great cost and with a great change in the condi

tions of living. In the matter of chromite, if I remember rightly,

in the early days of this century the principal production came

from Maryland. Soon after that an American discovered chro

mite in Turkey and for quite a while the principal chrome re

sources of the world were drawn from around the ^Egean Sea.

Then the chromite deposits became spotty and pockety and

impoverished, and the principal source of chromite became, I

believe, Rhodesia and New Caledonia. We can see the cycle

passing around the world, and with our enormous industrial

development I think we will live to see a good many of those

cycles.

It is necessary to get down to figures and find out what our

resources are. That is the next thing that should be done in

carrying out the general recommendations of the Committee. I

think there are data available for determining in a broad but

sufficiently accurate way how much we have of each of our

mineral supplies. I think that the Geological Survey is the in

strument to do that and I am sorry that the Director of the

Survey isn't here tonight; but I have talked with him about it

and he thinks he can do it. He is going to do it, as a matter of

fact. He is going to work upon the problem as soon as he pos

sibly can and estimate on what we have, much as we estimate

the ore reserves of a mine. My belief is that he can do it with

about the same degree of accuracy, because in estimating a mine
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we have to make approximations and deductions which we ex

press in terms of tonnage. We estimate the ore that we think

is in sight; sometimes it is there and sometimes it isn't. Then

we measure probable ore and then possible ore. After all, it is

a pretty broad approximation but good enough if a skilful man

makes it. In the case of the ore reserves of our country, if a

skilled man gets on the job with all the data he has, I believe

they can be estimated with very much the same degree of ap

proximate correctness as the ordinary engineer can estimate the

ore reserves of a great undeveloped mine.

Now, if we have that fundamental basis to act on, we can

take those things of which we have not enough and be careful

of them. We are going to keep as much coal in our bin as we

can and borrow as much from our neighbor as we can. We

are going to import, and we don't want any tariff. On the

other hand, of some things we will have plenty and can sell

them to our neighbor. These it is our business to exploit be

cause they are sources of revenue and we want to have every

thing clear for importing business.

Clinton H. Crane.—I can't help taking up one of Mr. Spurr's

statements, as it strikes me as amusing. The only condition

under which a tariff is any good to the man who is developing a

product is when he produces less than the country needs. The

minute he produces more than the country needs the tariff does

no good because his price is regulated by the foreign market.

A tariff is no good to copper. Copper in price will sell the

same here as it does in London. A tariff is no good to zinc

because there is a surplus of zinc, produced in this country. A

tariff is a great deal of good to war minerals because if they

don't have a tariff they won't be produced at all. Therefore

if our tariff isn't for revenue but for protection, this document,

with which in many ways I have every sympathy, is a

free-trade document; because if we follow out the plan of this

document it inevitably means a tariff on the things that don't

need tariff and no tariff on the things that do.

Mr. Liddell.—Must a plain statement of facts necessarily

be a free-trade document? Can't we refer to Cuba as being the

sugar-bowl of the world without getting our friends from Lou

isiana on our ear? Can't we admit Austria has thirty times as

much magnesite as we have without offending our friends in the

State of Washington? Can't we tell our Washington friends

facts ? I can't see that we commit ourselves either to free-trade

or protection.

55



MINING AND METALLURGICAL SOCIETY OF AMERICA

Mr. Burger.—May I take this opportunity of stating in

answer to Mr. Crane, a serious objection to his remark that the

zinc industry doesn't need a tariff? While I haven't at my com

mand the figures that Mr. Ingalls could give us on the zinc

production, my general impression is that previous to the war

the importing and exporting of zinc was about on a parity.

The zinc territory of Oklahoma is one of the greatest min

ing fields in the world, and it is estimated down there that the

average cost of producing a ton of Joplin concentrate, allowing

for amortization of cost of property and equipment, is something

between forty and fifty dollars a ton. Since a few years ago

the price of zinc concentrate has been going down, until six

months ago it sold as low as $18.50 per ton. As one of the

producers there, we kept our mines going and exhausting our

reserves in order to keep the men from starving. All of the

mines including our own, have been able to live only on ac

count of the high content of lead. We manage to keep going,

but at the terrific cost of getting out our ore and wasting it.

It is being taken out now and sold at $26 a ton, which is actually

$20 under the cost of the ore. Attempts have been made to get

a better price for spelter which have been offset every time by

zinc dumped into this country from abroad.

Herbert Wilson Smith.—Every argument has to start with

an agreement. In our Mining Congress meetings when we dis

cuss the subject of the tariff there is a very warm sentiment, and

the sentiment of our meeting and yours wouldn't be at all unani

mous. We will start with the agreement for the purpose of this

argument that our motives and purposes back of what each of

us is doing are identical in our attempt to arrive at a truly

efficient management of our domestic mineral industry. Mr.

Weld and I have agreed that there was a very proper divorce

ment of the issue of an international mining policy and of the

issue of the tariff. On an understanding of international mining

policy as it affects the question of American investment in

mining abroad we are probably in accord.

The work that has been done on mineral tariffs in Wash

ington where I have been serving for the last three years has

been done on a basis of giving to the committees considering

these matters as adequate information of the same thing that

has been discussed here this evening, as it was possible for us

to deliver to them. Politics has not entered into it. At the last

meeting you mentioned a fact-finding committee. I appointed

myself chairman of a fact-finding committee when I first started
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this work and the condensation of information that I gathered

grew until it became quite unwieldy.

When the hearings began a year ago I realized that the

members of Congress with their multiplicity of duties couldn't

consider adequately all the evidence submitted. I realized that

even the members of the committee who had these tariff issues

in charge couldn't consider every item of evidence that was

submitted, so I began the preparation of a tabulated chart cover

ing all of the vital considerations. These covered many more

things than the reserve within the United States. They covered

the present status of the mineral, its present status in our exist

ing tariff law, its possible status. They covered the imports

from foreign countries; that is, imports based on pre-war, war

time and the present basis of importation by the latest available

statistics. They covered the relative position of these countries

with the United States as to their trade balance and their debtor

balances.

Now, in speaking of countries being debtor nations to the

United States we must make a distinction. We must differen

tiate between whether they are debtor nations as to their cash

indebtedness to the United States, or whether they are debtor

nations as to their debit or credit balance of trade. We must

consider a country's present international prosperity as reflected

in its basis of exchange. We must consider the labor conditions

in that country, the relative surplus or scarcity of labor as re

flected in the labor cost of that country. We must consider the

price of the material imported and produced in this country, the

cost of production in the United States and abroad. We must

consider the nature and extent of ore deposits, foreign and do

mestic. We must consider the nature and extent of our own ore

reserves and the spots in which these are found. We must

consider the number of people who are dependent on this indus

try within the United States. We must consider the amount of

money invested in this industry in the United States. We must

consider whether it is proper for us to hold superior in each

individual industry, conservation of resources or conservation

of industry; then we have to consider the request that the in

dustry is making itself of Congress, and what the Tariff Com

mission has recommended insofar as it has gone in its delibera

tions.

That sounds like rather a mass of information, but I pre

pared that for the use of, first, the Ways and Means Committee,

and later for the Senate Finance Committee, in the form of a

continuous chart. I should be very glad for any members of
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the Society or any members of the Committee who would be at

all interested in this to have a copy. While there are items on

this which are subject to fluctuations, such as current labor cost

abroad and current exchange rates, this has been corrected as

quickly as possible down to date. It covers a range of twenty-

seven different minerals, beginning with antimony and ending

with zinc, and the vertical columns represent the minerals, anti

mony, arsenic, asbestos, etc. The horizontal columns represent

the classification that I just recited to you. The schedule para

graphs represent the imports from foreign countries, pre-war,

war-time and present, the trade balance, the cost of production,

foreign and domestic, prevailing price, foreign and domestic,

prevailing price, pre-war, war-time and present, the annual pro

duction, and so on through the list.

Further, in connection with the gathering of these statistics,

certain vital facts became apparent. I was repeatedly struck by

the fact that industries which had existed in this country on a

permanent basis, whether they were protected by tariff or

whether they were protected by a combination of natural cir

cumstances, offered a different result to the ultimate consumer

than did those industries which were suffering from wide fluc

tuation. I will show you two charts I prepared on that. The

first chart is a range of price fluctuations and production fluctua

tion of ten unprotected mineral industries over a period of twelve

years from 1908 to 1920. The continuous line represents units

of price and the broken line units of production, showing

that, as prices increased, production increased with them until at

the peak of the price there is over-production, which results in a

rapid lowering of the price and diminution of production until

it is carried to a point which is below the cost of production and

leads to no production or just enough to keep the mine going.

This brings about a scarcity of material, which brings about an

increase of price and an increase of production.

At the low points of production there is certainly bank

ruptcy in the industry, at the high points there is certainly

profiteering, but in neither of these cases is the man in the

street interested. He doesn't care whether an individual zinc

producer goes broke or whether the zinc industry as a whole

collapses, but he does care vitally what a zinc galvanized wash-

tub costs, and so, covering as wide a diversity as possible, a

further line was prepared showing the price of commodities of

which these raw materials form a base. The interesting point

about this statement is that the consumer doesn't benefit by the

low levels in price which represent bankruptcy to the industry.
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For example, in 1918 when copper was thirty cents a pound,

when quicksilver was $126 a flask, the price of fulminate of

mercury blasting caps was $16 a thousand. At the time this

chart was prepared, copper was twelve cents a pound, quick

silver was $27 a flask and the price of blasting caps was $18 a

thousand. That this is not peculiar to the mining industry is

shown by a similar application in the wool industry. In 1912

when we were under a protected market for wool—that was

under the old Payne-Aldrich tariff—a firm in Jacksonville, 111.,

which produced woolen cloth from wool which it bought from

the immediate district, wove its cloth, made it up into a good

serviceable all-wool suit which was well made and suitable for

every use and which it sold for $9.00 wholesale; that is 8%

ten days, which made that suit cost between eight and nine

dollars. Today with our woolen warehouses in Boston full of

wool, with farmers throughout the country crying for relief

because of their huge stock of wool, with wool at a lower price

than it has been for many years, that same suit is sold by that

company at $28 wholesale. The point of this is that with these

rapid ranges of fluctuation the consumer doesn't benefit by the

low prices because the price had been raised to those high points

and the manufacturer is loath to lower his price for a variety of

reasons. In the first place, he has with great difficulty got it

up to that point ; and in the second place, he is equally afraid of

a return to this high peak price of raw material cost.

A similar chart was then prepared from a group of ten

protected mineral industries, industries which had been pro

tected by tariff or which had been protected by a system of

natural conditions which made the industry in this country se

cure in its competitive life and in its continuous production. The

units of price and the units of production follow the same lines

of supply and demand, with the difference that the protection,

whether it be natural or whether it be tariff, so stabilized the

production that the price doesn't reach the low points which

make a diminution in the production and bankruptcy in the in

dustry. Similarly, there isn't the rapid increase of price which

brings about over-production, and the important thing is that

the prices of the commodities are actually figured on a lower

index probably than the price of the materials in the unprotected

mineral industries.

A suggestion has been made that we can't create an element ;

we can't create resources by legislation. That is true. We can't

by legislative enactment put a thing into the earth which isn't

there. We can immeasurably develop it there. What about

helium ? Five years ago there was hardly any helium in this
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country or in any other, but that helium which we have de

veloped and which we have discovered has been due entirely

to legislative enactment, entirely to the efforts of scientists who

were directed by legislation which made it possible to develop

the industry to the point where it is now.

In the report which has been prepared there is one para

graph which I should like to read now :

In these cases there should be careful consideration of possibilities

of adapting our extensive low-grade reserves to our needs, with a view

of finding whether feasible and efficient processes for their use may not

be developed without excessive cost. If so, some measure of protection

would be reasonable. For instance, there are very extensive deposits

of flake graphite in the United States, many of which are handicapped

by a fineness of texture which is said to make them undesirable for one

of their principal uses, the manufacture of crucibles. War experience

indicated that the American grades could be used to a larger extent

than had before been anticipated; but with the resumption of peace

conditions, foreign supplies have again dominated the market. Without

committing ourselves definitely for or against a tariff, we suggest that

a case of this kind affords a reasonable field for investigation as to the

possible application of a tariff.

To my mind that is the finest thing in your report. We

have discussed this tariff with the idea that we were legislating

on something that was going to be permanent, that under such

a tariff our reserves would be completely depleted in nineteen

or twenty-five or thirty-seven or fifty-six years as the case might

be. We know that tariff bills come before Congress with great

regularity. We will say that mineral tariffs are an experiment.

Surely the problem of tariff protection of raw materials isn't

new, but tariff protection of raw materials in the form of natural

resources of a wasting character is new, and for that reason the

arguments against it are more apparent than the arguments

for it from a theoretical basis. But the experiment of free com

petition which we have tried during our economic life hasn't

built up these industries. They were built up stupendously dur

ing the war when a combination of circumstances developed

them. Now, let us for the life of a tariff try that experiment

again. Let us try an experiment which will give these industries

a normal life in this country and which at the same time will

bring revenue into the United States Treasury.

The argument against tariff has been further expressed be

cause of the necessity of the continuance of foreign trade. That

is based on the thought possibly that under a protective tariff

our imports diminish. The statistics of our custom house offices
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do not show that to be the case. Our imports from foreign coun

tries have increased with great regularity since the beginnings

of this country regardless of whether we had free-trade or a

protective tariff policy governing our customs laws, but the

nature of the things imported has markedly differed, and it is

far better for this country that it import Bokhara rugs free of

duty and levy the duty on Wilton carpet made in Massachu

setts. It is far better for this country that it import free of duty

coffee produced in Brazil and levy a duty on sugar produced in

Cuba.

There are things in the report which, if we are to consider

it from the standpoint of tariff at all, would give an idea that I

don't think is in the mind of any member of the Society or any

member of the Committee. I notice, for example, tin among

those articles which we lack almost entirely. Now, the com

mittee of Congress deliberating on this report would say there

should be no duty on tin. Now, let us analyze the requested

duty on tin. It isn't a duty on tin ore, but is a duty on pig

tin. There was built up in this country since 1916 a production

of tin which grew to as high as eighty million pounds per year.

Not at all a small industry, but an industry which has absolutely

collapsed today, cannot exist without protection.

The further objection has been made as to our balances of

foreign trade. This is based on the thought that there is an

international balance sheet between nations which can be

stricken off every year. That isn't the case between nations

any more than it is the case between individuals. We have to

bear in mind that the nations from whom we buy aren't the na

tions to whom we sell, and certainly the nations from whom we

buy materials aren't the nations to whom we sell the comparable

minerals of at all similar character. For example, we buy from

Brazil manganese, we buy from Brazil coffee, we buy largely of

raw materials from South America, and yet what has our ex

port trade in South America amounted to? We have for fifty

years been trying to build up an export trade to South America

comparable with that of Europe. The debt of European nations

to the United States is also a very vital consideration. The

reason why we haven't built up trade in South America is due

to two things. It is partly due to a well recognized difference

in our business methods and the business methods of Europe,

but the vital reason is this : Europe has financed South America

and Europe owns today enough bonds, national, municipal and

industrial, of South American countries to entirely pay her in

debtedness to the United States. Will Europe pay her indebted

ness to the United States in that way? We know she won't
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and that is her business, but it is idle to say that we can't de

velop foreign trade, to say at the same time that Europe can't

pay her debt to us, when by that one transfer the whole situation

would be adjusted—an impossible thing, I grant you, but a con

sideration which exists.

The one thing that I wish to emphasize again is the thought

that was given to me by Mr. Dolbear, and that is the difference

between the conservation of resources and the conservation of

industry.

Dr. Leith.—I should like to comment very briefly on the

words of the last speaker. I am very much interested in the work

that this organization has done and I think we are both trying

to get at the same thing. If we could get together upon some

method it would be very desirable. We do tend to emphasize

more the nature of the reserves and the conservational elements.

Now, as I understand this argument, there is a decided

underlying assumption that practically all minerals in the United

States are capable of beneficial protection and control by the

government; in other words, if today nothing had been done

in this country and we knew nothing about the situation in

regard to minerals I would say, "Let's try all of them, let's put

on all the forced draft we can," but we tried it for a good many

years and we are reaching a position now when we are beginning

to see that there are certain limitations; that it won't do to go

on the basis any longer that by putting on a protective tariff,

for instance, or any other sort of protection we can in some

fashion or other, produce chromite in large quantities in this

country. This talk of experimental tariff I would agree to

within certain limitations, but what I would object to is to fix

perhaps some discrimination by not applying the same principle

to all, making it possible to make this tariff a little more effec

tive on certain minerals in a group where some kind of forced

draft might be beneficial. I might be mistaken, but in looking

over Mr. Smith's list I get the impression that there is an under

lying assumption that there is practically no mineral in the

United States that cannot be benefited by a forced draft.

Mr. Smith.—If I can qualify that, I wish to make clear that

this chart is entirely a statistical chart and the conclusions it

presents in the case of each mineral are not all affirmative,

and if I may say so we are agreed with Dr. Leith on the subject

of chromite.

Dr. Manning.—When I accepted service on this Committee

I felt the report was more for the guidance of the State Depart
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ment or the Department of Commerce than it was to Congress.

The United States Chamber of Commerce appointed a committee

which has drawn up recommendations and are submitting them

as a referendum. I won't read you the arguments pro and con,

but I will read you briefly the recommendations which they

have put in for each item :

The recommendations without giving the arguments are that tariff

legislation should be so framed by Congress as to permit flexible rates,

and authorize changes from time to time without revision of the tariff.

A reasonable latitude should be provided for in order that there may be

flexibility in the rates.

In regard to taking the tariff out of politics, the recommendation

on that particular subject was this, that tariff legislation should provide

for and create a Tariff Adjustment Board, appointed by the President,

confirmed by the Senate, with such a tenure of office as to remove them

from political influence, and that this Board should be separate from

the present Tariff Commission.

The committee made the following recommendation: Full consid

eration should be given to reasonable protection of American industries

that are subject to destructive competition from abroad.

On the subject of dumping, the Committee recommended that the

general principles of the Anti-Dumping Act of 1921 be approved and

legislation of that character be maintained on the statute books with

such amendments as may be found out to be necessary to prevent dump

ing of foreign goods in the United States.

On the question of maintenance of export tra"de, the Committee

recommended that in framing tariff legislation the principles of main

taining our export trade should be observed insofar as consistent with

the principles of protection directed in Section 3. Our tariff legislation

should be framed with a view of meeting discrimination, direct or indi

rect, against the trade of this country.

On the question of American valuation vs. ad valorem duties, the

Committee recommended that the Chamber of Commerce should urge

Congress not to change from the present long established basis of ad

valorem duty to the new basis such as has been proposed.

That is the report of the Committee, composed of various

men in the industries, twelve in number, and it has been sub

mitted by the Chamber of Commerce for a referendum.

Chas. W. Potts.—There has been a good deal of discussion of

the twenty-seven mineral schedules of the Fordney Tariff Bill,

pro and con. There are opponents, of course, of each of these

schedules, but if I may be permitted to paraphrase a little sen
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tence in Caesar, "Of all of these, those opposed to the manganese

schedule are the fiercest."

In the consideration of the manganese schedule, the whole

subject seems to hinge upon the matter of our reserves. The

statement has appeared in the daily papers and the technical

press from time to time that if entire dependence is placed upon

domestic reserves there is only sufficient manganese in this coun

try to last our steel industry for not more than three years. As

suming that the requirements of manganese ore for the future

will be in about the same ratio to the production of steel as it

has been in the past, and assuming that there will be a produc

tion of about thirty-five million tons of steel a year, an estimate

that I have seen frequently quoted, it would require about seven

hundred thousand tons of manganese ore per year, averaging

about 50%. This would mean then that there is only about

two million tons of manganese ore in this country suitable for

steel making.

Upon investigation of the manganese reserves of this coun

try, I have tried to get in touch with the owners and proprietors

of every one of the 1181 deposits that have been examined and

reported upon in the 427 districts in the 32 states, and if I can

place reliance upon the estimates that have been furnished, a

great many of them by engineers of note, we have in this coun

try a good deal larger supply of high-grade manganese ore

suitable for making ferro-manganese than the estimate of two

million tons which I assumed a while ago.

I have also discovered in my investigations that, in addition

to a larger reserve tonnage of high-grade ore, there is a large

reserve tonnage of ferruginous manganese ore, a large reserve

tonnage of manganiferous iron ore, a large reserve of low-grade

manganese ore which is capable of beneficiation that hasn't

been taken into account in estimating the period of time which

our manganese reserves would last.

I also find that there is no account taken of improved

metallurgical methods of utilizing these ores. There are a

number of processes that have been developed or partly developed

during the war period that hold out great promise of increasing our

reserves. There were also developed during the war period new prac

tices in steel making in which manganese in other forms could be

used to advantage besides the addition of a small amourit of

ferro-manganese in the ladle or at the time of pouring.

Taking all these various factors into consideration, it seems

to me that there is reasonable ground for us to assume that there

is a sufficient tonnage of manganese-bearing ore in this country

-v
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that is capable of economic use to last this country for a great

deal longer period than three years, the period which is very

commonly suggested.

As evidence of the potentiality of this country to produce

manganese, I think it is well to repeat the fact that our pro

duction in 1916, 1917 and 1918 and each succeeding year was

about three times the production of the preceding year; and

that the production of high-grade manganese ore in 1918 was

an increase of 117 times the average production of manganese

ore during the five-year period from 1910 to 1914, during which

period the 'average annual production was 2612 tons. In 1918

it was 305,869 tons, and the average production of manganiferous

ore and ferruginous manganese ore during the five-year period

previous to the war period was about 52,000 tons. In 1918 the

production of ferruginous manganese ore and the manganiferous

ore was, as Mr. Smith said, 1,396,000 tons. I fail to know of

any deposits that were exhausted.

I have been interested in the production of manganiferous

iron ore in Minnesota and also of high-grade manganese ore in

Arkansas. I know from experience in Minnesota that the com

mon report that manganiferous ore throughout the United States

is exhausted is wrong, citing as an instance the Sagamore Mine,

in which I think there are seventeen million tons of manganifer

ous ore. The question is raised—if there is so much manganese

ore in Arkansas, why wasn't more produced in 1918 than 1917?

In 1917 there were eleven washing plants built in that district.

Practically all the available men were being utilized in putting

up these plants. No one of them got to the point of operation.

If these plants were enabled to operate, instead of 16,000 tons of

ore being produced there could have been a hundred thousand

tons produced. The statement that I am making isn't a loose

one, but is the result of rather careful calculations.

COMMUNICATION

The following communication, in connection with the approval

of the Report of the Committee on Foreign and Domestic Mining

Policy, has been received from Mr. Samuel H. Dolbear :

At a meeting of the New York Section of the Society held December

14, 1921, Mr. Ingalls introduced a resolution in which the report of the

Committee on Foreign and Domestic Mining Policy was approved; the reso

lution also asked the approval, by referendum, of the Society as a whole,
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and presentation of the report to the Institution of Mining and Metal

lurgy of London as a basis of cooperative action by the two organizations.

This is written to protest against the adoption of the report in its present

form, and in pointing out what appear to me to be serious objections to the

report, I do so with due deference to the distinguished personnel of the

committee. I believe that my own objections to some features of the report

are shared by many other members of the Society.

The principal differences of opinion may be summarized as follows:

(1) There is a lack of agreement as to facts.

(2) It is essentially a free-trade report.

(3) A reclassification of some of the minerals is necessary, and added

classifications are desirable.

(4) The statement should be made as to whether the subject is to be

considered from the point of view of greatest advantage to the

United States, or the greatest good to the entire world regardless

of the result in the United States.

(5) The principle should be recognized that the United States is essen

tially a producer of raw materials.

(6) Such generalizations as "Minerals cannot be created by legislation"

should be omitted.

(7) The relation of imports to the international creditor-debtor situation

should be fully summarized.

(8) The question of tariff cannot be omitted from a report of this char

acter, and since it is a subject upon which people hold pronounced

and radically different views, it should be fully presented.

(9) In considering the subject of tariff, the result so far as the "ultimate

consumer" is concerned, should receive consideration.

(1) Regardless of the merits of other questions involved in this discus

sion there can be no denying that there must be an agreement as to the facts,

which is the first of the objections above outlined. The subject Potash may

be taken as a representative case. The report places this substance in Class

C, and we are informed that minerals in this class are deficient and that

"imports of minerals of Classes C and D will continue to be necessary and

can be stopped only at great cost." At the annual meeting of the Society,

Dr. John Teeple (formerly President of the American Chemical Society)

informed us that there has been developed in this country a supply of potash

sufficient to last 100 years, and that with protection for a period of five years,

the industry will be self-sustaining. He offered to provide the committee

with satisfactory evidence to prove this assertion. Dr. Ledoux has in

dicated that the prospect of developing a tin supply is not so hopeless as

might be inferred. Exception is also taken to the classification of magnesite,

quicksilver, arsenic, salt, molybdenum, manganese, and other minerals by those

who have been actually engaged in those industries. The chairman (Mr.

Weld) of the meeting at which this report was adopted, stated, "I think that

what Mr. Fox said (regarding manganese) particularly emphasizes the need

of a fact-finding committee to establish some of these facts, which will be
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done, and we hope these facts will be presented." The membership should

not be expected to pass judgment on the report while there is a controversy

as to facts ; and if the data upon which the committee based its conclusions

are in error, then it follows that the conclusions in the report may also be in

error. Furthermore if the membership is to judge the wisdom of the report,

should it not be provided with the "facts" upon which the conclusions have

been drawn ?

(2) The characterization "free trade" report is apparently justifiable in

a measure only. The report is certainly opposed to a general protective tariff

program such as has been advocated in some quarters. There is a feeling

that the committee has not met the protective tariff issue squarely. The free

trade idea is present by implication, and the statements regarding the subject

are either too vague or too general. I should like to see the committee spe

cifically advocate or oppose a protective tariff on the minerals covered by its

report. My personal point of view is that a tariff is justifiable in any case

where there is a surplus of visible supply in excess of that required as a

military reserve, provided that the amount of the tariff necessary to protect

the industry is not obviously out of proportion to the benefit to be derived.

(3) If there is to be further "fact finding," the classification of minerals

should be reconsidered when that activity has been completed. In this con

nection the word "supply" should be defined to indicate whether it refers

to actual production or potential known supply. It is suggested that the

following classes be added :

(a) Minerals which exist in quantities sufficient for domestic require

ments and export, but which cannot be exported in competition with

foreign sources.

(b) Minerals which exist in quantities sufficient for domestic require

ments but which cannot be produced in competition with foreign

sources without tariff protection.

(4) If, in reaching a conclusion, we are to consider the welfare of the

entire world, the result must necessarily be quite different than if we are

to consider the United States alone. I am unable to determine from the

report the exact point of view of the committee.

(5) The principle should be recognized that the United States is essen

tially a producer of raw materials. Cognizance should also be taken of the

fact that during the war, machinery of production was erected at many

mineral sources, a development which would not have otherwise taken place.

Is it the part of wisdom to allow these industries to retrogress to their pre

war status, with the resultant loss of capital and productivity?

(6) Objection is made to such generalizations as "Minerals cannot be

created by legislation," in that they are misleading. Mineral industries can

and have been created by legislation.

(7) The relation of mineral imports to the international trade balance

and creditor-debtor situation should be fully brought out. The conclusions
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on this question may also depend upon whether we are to consider the in

terest of the United States or that of the entire world.

(8) It should be freely recognized that no discussion of Foreign and

Domestic Mining Policy can be complete without a full and frank discussion

of the tariff issue. There appears to be a tendency to avoid this issue where

possible. Doctor Manning has stated that the tariff is a local question. So

it is, not only as between states, but between nations. Here again we return

to the question as to whether the tariff is to be considered from a domestic or

world-wide viewpoint. If from the latter, we may reach the conclusion that

the success of Germany's reparation payments to France makes it necessary

to close down the American potash plants.

(9) In considering the relation of protective tariff to domestic welfare,

the cost to the ultimate consumer should receive consideration. For example,

a tariff of 100 per cent might be necessary to protect the producer of a

mineral entering into a ferro-alloy, whereas the result, as reflected in the

price of a pocket knife or an automobile might range from nothing to a

few cents. On the other hand, a tariff levied on manufactured products

ready for consumption usually results in a direct and relatively higher cost

to the consumer. Hence, a tariff on raw materials is less marked in the

consumers' price than that on manufactured goods.

I offer to the committee the following principles for its consideration :

(a) No mineral should be depleted below a point where there is insuf

ficient supply for military emergency.

(b) The collateral advantages to be gained by a tariff, such as revenue,

employment, production of wealth, taxes, etc., must offset the col

lateral advantages to be gained by free trade, such as lower prices,

adjustment of trade balances, etc.

STATISTICAL POSITION OF MINERALS FROM AN

INTERNATIONAL VIEWPOINT1

By G. F. Loughlin.2

The fundamental relations between mineral wealth and indus

trial prosperity were not appreciated until forced upon us by the

World War and subsequent efforts at readjustment to peace condi

tions. One of the functions of the U. S. Geological Survey has been

to take account of stock of our mineral resources, and its results have

been utilized by your Committee on Foreign and Domestic Mining

Policies in making its report. In taking this inventory two facts

1 Presented at the afternoon session of the Annual Meeting of the Society on Jan
uary 10, 1922. Published by permission of the Director, U. S. Geological Survey.

'Geologist in Charge, Division of .Mineral Resources, U. S. Geological Survey.
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should be self-evident: first, that the significant measure of mineral

wealth is in tons, not dollars ; second, that the true limit of mineral

reserves is the rate of consumption. Value may express the cost of

production or a relation between quantity readily supplied and more

or less essential demand, but not necessarily usefulness. The value

of precious stones produced and imported annually is considerable,

but their usefulness is another matter. It is the quantity delivered

to the consumer that keeps industry alive today, and it is the quantity

unmined on which the future depends.

In the 40 years that the U. S. Geological Survey has kept

records of mineral production, the annual output has increased

nearly 17 fold in value, but about 10 fold in quantity. This 10-fold

increase is the truer gage of the greater usefulness of the mineral

industry. In our weekly reports on coal and monthly reports on

oil and cement, the dollar mark rarely appears ; their principal fea

tures are the quantities made available and the relation of production

and stocks to consumption.

During the war, the main question was, "How much have we, or

how much can we get ?"—not "What shall we pay for it ?" ; and the

classification of minerals by your committee has been based on this

same question. According to this classification our mineral re

sources are divided into four groups: •

A. Those of which we have an exportable surplus.

B. Those which about satisfy our own needs, but of which

there is no appreciable surplus for export.

C. Those which can supply only part of our needs, and leave

us dependent on imports for the remainder.

D. Those in which we are almost totally deficient, and which

leave us entirely dependent on imports.

The following discussion is arranged according to this classifi

cation.

Group A

In considering this classification, we must remember that the

rapidly increasing rate of consumption of mineral raw materials,

even when expressed in tons, is the changing standard by which

we must measure our reserves.

Coal.1—Foremost among the minerals of Group A, of which

we have a large exportable surplus, is coal. The bald statement that

more than 99 per cent of our country's original supply of coal is

even yet unmined does not tell the story as truly as the fact that

our most productive and easily mined high-grade coal bed is already

one-third exhausted and is being mined faster than ever before.

1 Discussion of coal furnished by F. G. Tryon, U. S. Geological Survey.
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The key to coal economics is that coal is a bulky, low-priced

commodity. Transportation costs therefore largely govern its pro

duction and distribution. It is certainly true of the world's export

coal trade, if not of the internal trade of coal producing countries,

that freight rates and transportation charges are more important

elements in delivered cost than is the cost of mining. Transporta

tion cost was the principal factor governing the world's pre-war

coal trade, although during and since the World War the normal

movement of coal has been arbitrarily restricted to meet shortages

at home. In the long run, however, even the distribution of coal

from Upper Silesia and the Saar Basin is likely to run to pre-war

conditions, in spite of changes of ownership and of political

boundaries.

The United States possesses more than one-half the world's

unmined coal, and contributes more than 40 per cent of the world's

production. Counting exports to Canada, our foreign coal trade

ranked next to that of Great Britain and Germany before the war,

and in 1920 it passed both competitors ; but this leadership in exports

is doubtless only temporary.

Because of the unequal distribution of coal and its industrial

importance, attempts to restrict international trade in coal for any

great length of time are impractical. Not only are some countries,

like Italy, wholly dependent on imports, but there are entire con

tinents so scantily endowed as to be largely dependent on the nations

possessing coal. South American republics are likely to regard free

dom to purchase American or British coal as a natural right. These

conditions point to a growing seaborne trade for the United States,

but we may well inquire whether the tendency should be actively

encouraged or merely accepted passively.

Our exports must be divided into landborne (and Great Lakes)

trade with Canada and Mexico, and seaborne trade with the rest of

the world. Annual exports to Canada range from 12 to 18 million

tons of bituminous coal (two-thirds of our total exports) and from

4 to 5 million tons of anthracite (practically all of our exports).

Mexico takes only a few hundred thousand tons. Canada's trade is

essentially a part of the domestic coal trade of North America and

was so recognized during the war. It is as much of an obligation

to supply Canada's needs as our own. Furthermore, our north

western states are ordinarily dependent on Canadian coal.

Our seaborne exports in the years immediately preceding the

European War averaged about 4,000,000 tons, or less than 1 per

cent of our production. In 1915 and 1916, American coal was

shipped in increasing volume to South America and the Mediter

ranean, replacing British coal diverted for war purposes. Our total
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offshore exports exceeded 9,000,000 tons in 1915, but were later

restricted by submarine activity and declined to 4,000,000 in 1918.

They then increased rapidly and in 1920 exceeded 22,000,000 tons—

greater than Canada's maximum, and 4 per cent of our production.

In 1921 they were 9,500,000 tons, and it is unlikely that the figure

for 1920 will be equalled within the next decade.

From the geologic viewpoint the outstanding fact is that our

exports comprise the highest-grade coals, of which we have no more

than we need. Our great reserves of high-volatile bituminous and

sub-bituminous coal, not to mention lignite, which constitute the

bulk of our reserves, are too far from the coast to be exported ex

tensively. When we remember that some of the coal of South Wales

is within 15 miles of the coast, it is clear that only the eastern fringe

of the Appalachian trough can compete in the seaborne coal trade ;

yet we must rely on this fringe for our low-volatile "smokeless"

coal, of which we have no great reserve. Campbell estimates the

original tonnage of semi-bituminous coal at 49,000,000,000 tons, or

only twice the supply of anthracite. In other words, only 1.4 per

cent of our total reserve is semi-bituminous.

Of the 4,000,000 tons of foreign cargo coal in 1918, 3,400,000

was semi-bituminous. The abnormal demand in 1920 accepted high-

volatile coals, but even then semi-bituminous coals contributed

8,400,000 tons or 38 per cent of the total. Moreover, only the best

high-volatile coals, the high-grade gas coals of southern West Vir

ginia and Pennsylvania, are acceptable for export, and of these we

have no great surplus.

Few realize how our present production is concentrated in the

high-grade reserves of the Appalachians. About 22 per cent comes

from the Pittsburgh beds, which, in Pennsylvania alone has con

tributed 2,000,000,000 of the 14,000,000,000 tons hitherto mined in

the United States. In short, of the easily mined and better quality

Pittsburgh coal in Pennsylvania, only twice as much remains as. has

already been mined, and the remainder is being mined faster than

ever before. In the Georges Creek field, practically all of the easily

mined coal in the "Big Vein" is exhausted. In the Pocahontas field

of southern West Virginia, which contains the finest coal mined in

the United States, the former expectations of a supply for five gen

erations has been reduced to three, and will be reduced further if

exports are materially increased.

It is frequently urged that an export coal business is needed as

an adjunct to foreign trade in general. Undoubtedly American com

merce suffers from difficulty in obtaining bunker coal in foreign

ports on terms as favorable as those open to British vessels, because

of preference shown by the British interests which control the
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bunkering stations. As a chain of American-controlled bunker sta

tions would be difficult to maintain without an extensive export trade

in coal itself, here is a concrete reason for stimulating coal exports.

At present, with American ships idle, increased export trade

is desired ; but American ships have little to hope from hauling coal

to distant lands, unless return cargoes can be found, and as our

foreign trade is already unbalanced in the sense that the bulk of

outgoing cargoes is much greater than that of incoming shipments,

an increase in coal exports will further disturb the desired equilib

rium. So far as shipping is concerned we need more imports rather

than more exports. The very richness and diversity of the mineral

resources of the American continent hinder our coal export trade,

for there is comparatively little of the bulky minerals that we need

to import. He who would see our coal entering foreign markets more

extensively would do well to stimulate the growth of the steel in

dustry at Atlantic ports. This would draw a supply of ore from

South America in vessels carrying coal outward bound. In other

words a trade balance in tons must be maintained.

Copper.—Copper is another resource of which we have a large

surplus for export, but the future of our copper industry deserves

careful consideration. Our annual production has exceeded 1,000,-

000,000 pounds for several years and in 1918 approached 2,000,-

000,000. Equipment was increased to handle this abnormal quantity,

which is about five times the production of 1921 and perhaps one-

third greater than normal production. Our consumption of new

copper (domestic and foreign) before the war was about three-

fourths of our output. Our exports were then double our imports

and exceeded our consumption of new copper. Disturbance of these

ratios by the war is largely responsible for the unusually depressed

state of the industry. During the war copper withdrawn on domestic

account rose to nearly nine-tenths of the domestic production. This

change was accompanied by steadily increased imports while exports

decreased irregularly. In 1918, although our apparent consumption

attained its maximum, it was exceeded by our net addition of new

copper, and this excess was increased in 1919 and 1920, so that, in

spite of our production at only one-third normal in 1921 we still

had a large surplus of primary copper at the end of the year, not to

mention considerable stocks of secondary copper.

Re-establishment of pre-war ratios depends on three principal

factors : revival of foreign markets, competition for foreign markets,

and maintenance of domestic production. Industrial recovery in

Europe has been progressing, but there is some question whether it

will equal its pre-war status. Germany was the principal European

customer for our copper, but it appears that part of her apparent
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consumption was a gradual preparation for war. Restriction of

copper to essential peace uses will considerably curtail her demand.

Foreign competition, according to reported plans for increased out

put in South America and Africa, is likely to increase considerably

during the next decade. These developments of extensive foreign

deposits will tend to restrict our exports, especially to Europe, but

will conserve our own resources. Increased consumption in Asia

may be expected with industrial development. An interesting fea

ture of the Asiatic copper industry is that although Japan, a con

siderable producer, formerly imported only negligible quantities of

copper, her imports averaged one-third of her production in 1919

and 1920, when her consumption exceeded production by 10 and 20

per cent respectively.

Our reserves of copper are extensive and will doubtless be in

creased ; but as exploration has been comparatively thorough in the

United States our reserves are less likely to be underestimated than

are those of the less developed continents, particularly South America

and Africa. Estimators of our copper reserves may be divided into

three classes : optimists, pessimists, and moderates. Optimists,

spurred on by our past achievements are inclined to think there is

no limit to the copper that we can produce ; pessimists, reasoning

from what they know of ore developed and partly developed, and

having no faith in future discoveries, see the end of copper mining

within the present generation ; the moderates, with both extremes in

mind and with faith in our resources and resourcefulness, realize

that our reserves are not inexhaustible and urge that if our indus

trial position is to be maintained, American capital must do its share

in the discovery and development of foreign deposits, and in the

treatment of foreign ore.

Iron.—Our production of iron and steel is capable of expansion

to meet any demands on it ; and it is not dependent on foreign trade.

Comparatively little iron ore (1 to 2 million tons) is imported an

nually, and this quantity is about balanced by exports. The imports

are cheap ores from countries deficient in coal and are treated at

Atlantic ports. Exports of ore are nearly all to Canada. Our pro

duction of ore and pig iron equals our consumption. It is in exports

of manufactured products that we attain increasing international

importance, and in view of the gradually declining production of

ore in the United Kingdom and elsewhere, continued increase in our

international trade in iron and steel products is to be expected,

although it is subject to competition with the importation of iron

ore to British manufacturing centers.

Reserves of ore throughout the world as a whole are ample for

a long time. Some concern is felt for our high-grade ores of the

73



MINING AND METALLURGICAL SOCIETY OF AMERICA

Lake Superior region, and some estimate that if mining continues

at the rate maintained during recent years, the known reserves will

not last much more than 10 years. It is likely, however, that these

reserves will be extended and that the estimated reserves of present

commercial grade in the United States will last for 150 years; but

with the rapid depletion of high-grade ores the question of competi

tion in foreign trade is one of increasing importance.

Phosphate Rock.—Our exports of phosphate rock have been

greater in proportion to domestic production than any other mineral

commodity except copper, and have exceeded those of metallic cop

per in tonnage, except during the war. In 1913 nearly 1,400,000

long tons (44 per cent of our production) was exported, and Ger

many was our largest customer. During the war exports decreased

to one-tenth of those of 1913, but in 1920 again exceeded 1,000,000

tons (26 per cent of our production). An interesting feature since

the war is the beginning of shipments of Western phosphate rock

or derived acid phosphate to Japan, which ranked fourth as a pro

ducer in 1919.

Our reserves both in the southeast and northern Rocky Moun

tain region are measured in billions of tons, but the high-grade rock

can not be considered inexhaustible. More important than depletion

of reserves, however, is the prospect of increased competition from

northern Africa. Tunis ranks second, normally producing more

than 1,000,000, and Algeria third with a production of 200,000 to

400,000 tons. Both are controlled by France. Besides these, ex

tensive deposits recently discovered in Morocco are being rapidly

and intelligently developed by the French and their output will

compete with us for European markets. Phosphate requirements

in Europe, exclusive of Germany, in 1919 and 1920 were 2,600,000

tons, and allotments to different countries totaled 1,400,000 tons.

The remaining 1,200,000 tons and more can be presumably supplied

from Morocco when its deposits are sufficiently developed. Further

competition from islands in the Pacific should also be considered.

Silver.—Silver is decidedly a North American metal, as regards

production and reserves. Mexico, United States, and Canada, to

gether produce about 86 per cent of the world's output. Recent

production has been affected by too many abnormal conditions to be

of much significance, but available information indicates that Can

ada's production is not likely to increase, though the new Mayo

camp in the Yukon may partly make up for the very rapidly de

creasing yield from Cobalt. Mexico's output will increase with more

stable conditions. Our own production is largely from copper and

lead ores and is affected by the lead and copper markets. Our silver
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reserves are also closely associated with those of base metals, -and

the same caution applies to their development. Reserves of silver-

gold ores though considerable are not so abundant that we can de

pend on them for maintaining our recent normal rate of production

especially when the silver will have to be sold to consumers other

than the United States Government when the purchases under the

Pittman Act are completed, in about two years. Mexico's reserves

are by far the largest in the world.

In South America, Peru and Bolivia have the largest production

and reserves. Australia is next, and Japan is next with about 4

per cent of the world's production. Japan has been importing con

siderable silver, but India and China are the well-known principal

consumers.

As silver's main function is a medium of exchange large ex

ports from the United States in normal times are inevitable, as less

than one-half the domestic silver output is normally used for coinage

or in the arts and industries.

Sulphur.—We are by far the leading producer of sulphur, and

in 1920 made a record shipment of 1,500,000 tons. • Our exports

increased four to five fold during the war and continued to increase

since, attaining a record quantity of 477,000 tons in 1920. Our re

serves are considerable, but as a measure of conservation the recent

displacement of pyrite by sulphur in the manufacture of sulphuric

acid is of interest. This change is to the present advantage of manu

facturers, but hastens the depletion of high-grade sulphur deposits

Recovery of sulphur from sulphide ores for the manufacture of acid

could be increased, but is evidently not yet sufficiently economical

to compete with the production of native sulphur.

Borax.—Our borax industry is now almost exclusively do

mestic. Since 1909 imports have been negligible. Of our maximum

production of 120,000 tons in 1920 only 7,000 were exported. Our

reserves are extensive and some are within short enough distance

of Pacific ports to deserve more consideration in foreign trade as

demand arises. Borates are produced in South America, principally

in Chile, and exported to Europe. Italy is an important exporter,

and Turkey also exports to Europe, which is evidently not in serious

need of American borax.

Summary.—Of the members of Group A, increased exports of

coal and copper are likely to result before many years in a shortage

of high-grade material available for domestic use. Exports of iron,

phosphate rock, and sulphur are more easily spared and their future

volume depends primarily on foreign competition. An adequate

foreign market for borax remains to be developed.
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Group B

The minerals listed in Group B, with which we are well supplied

but of which we have no great surplus or deficiency, may be con

sidered in sub-groups: (1) those of which we could produce a sur

plus for export if the rest of the world were not so well and cheaply

supplied ; (2) those of which we can produce sufficient for our own

needs only when cheaper imports are not available. Were these

materials all concentrated close to our seaports the story might be

different, but the United States is too extensive and too much af

fected by costly transportation. The Pacific coast region has been

called a different industrial country from the rest of the United

States, and the inter-mountain and Great Plains states are in some

respects to be similarly regarded. Our Atlantic and Appalachian

provinces are more closely connected commercially with other con

tinents than with other parts of our own country, when trading in

these minerals is considered.

Sub-Group 1.—The first sub-group includes building material

(cement, gypsum, lime, magnesite in part, stone, sand and gravel) ;

also salt, magnesite for refractories, tripoli and diatomaceous earth,

zinc, lead, cadmium, molybdenum, and titanium.

Our cement materials are abundant and widely distributed, and

a few years ago there was talk of increasing our exports of cement

to Latin America ; but the growing demand has been supplied in

part by the erection of cement plants in these countries, where raw

materials are also adequate. Since the deposits in Washington were

discovered, there has never been any acute domestic shortage of

magnesite suitable for all purposes; but the deposits are all on the

wrong side of our vast country to supply the principal domestic

markets. Our production of magnesite and its war-time competitor,

dead-burned dolomite, supplied all our increased needs and far ex

ceeded our usual quantity of imports of magnesite, but resumption

of imports in 1921 has been accompanied by the closing of all

magnesite mines.

Our quarries and stone-cutting plants are capable of supplying

extensive foreign markets with excellent building and monumental

stone, and exports of these have increased somewhat, particularly

to South America ; but competition among building materials is so

keen that producers devote their energies to fighting for domestic

markets. The only considerable imports of building materials have

been Italian and French marbles, which find favor among archi

tects. While not absolutely essential, they have contributed from 20
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to 40 thousand tons or more annually to the return cargoes for our

more essential exports. Some apprehension is felt among our stone

producers that imports of building stone and even of paving stone

will soon be serious competitors for markets on our Atlantic coasts.

It is said that English limestone can be loaded in New York for

less than the cost of freight to New York from Indiana, our prin

cipal producer of building stone, and that Scandinavian granite for

monuments, building, and paving can undersell even our Eastern

granites. Owing to the general depression at home and abroad this

threatened competition has been delayed, but, unless freight rates

are sufficiently reduced, it may be felt in 1922 which is starting

fairly well for the building industries.

Our imports of salt are mainly to Atlantic ports and are brands

to which users are too accustomed to wish a change. Our own sup

plies are vast and well distributed. Our supplies of tripoli and

diatomaceous earth are also vast, though less evenly distributed, but

production from 1918 to 1920 increased nearly four fold, from

23.000 tons to 83,000 tons, while imports remained less than 2,000

tons. No exports were recorded, presumably because there is no

foreign demand.

Our production of zinc nearly doubled from 1913 to 1916.

when it was 668.000 tons—50 per cent more than we consumed.

Ordinarily the foreign demand for our zinc is comparatively small,

whereas competition with Mexican ore for our own markets is con

siderable. In 1913 exports were only 7,000 tons while imports were

6,000 tons. In 1921, owing to the condition of the world market

and to rates of exchange, about 14;000 tons of foreign slab and sheet

zinc were imported. For the same reasons 8,162 tons of domestic

zinc were re-imported in 1920 and 731 tons were re-imported in the

first quarter of 1921. Our zinc industry, therefore, is primarily a

domestic one, although the war proved that we can produce a large

exportable surplus when necessary ; in fact, an overproduction when

the foreign demand was greatest caused the zinc market to collapse

long before a general depression was suspected.

The same remarks regarding ability to produce apply in less

degree to lead. In 1916 we exported more than one-fifth as much

as we consumed, though our normal exports are nearer one-tenth of

our consumption. Lead is too widely distributed to create a large

foreign demand.

Arsenic, bismuth, cadmium, molybdenum, and titanium, though

produced in comparatively small quantities, more than supply the

demand. Arsenic and bismuth, smelter by-products, can be produced
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in excess of demand. Considerable cadmium was exported during

the war, mainly to France; but, as cadmium is a by-product of zinc

which is well distributed throughout the world, there is little ex

pectation of a foreign market. A few molybdenum mines were

extensively developed during the war in anticipation of a market

which did not materialize. Our supplies would be ample to supply

a considerable domestic demand and a foreign demand as well. Our

titanium supply is at present produced from rutile by one company.

We have practically no imports or exports. Titanium in titaniferous

ores is ample, should a considerable demand arise.

Sub-Group 2. — Sub-group 2 of Group B includes bauxite,

emery, asphalt, barite, bromine, feldspar, fluorspar, fuller's earth,

gold, oil, pyrite, and talc. Of these emery and talc are adequate in

quantity, but are inferior to the finest foreign grades. Bauxite,

barite, fluorspar, feldspar, fuller's earth and pyrite are adequate in

quantity, but all except fuller's earth are not properly situated to con

trol Atlantic coast markets under normal conditions in competition

with French and South American bauxite, English fluorite and barite,

and Spanish pyrite or Gulf Coast sulphur. Our resources in fuller's

earth appear to have been underestimated. Production has increased

steadily from 1913 to 1920 and made its greatest gains in 1919 and

1920, while imports remained about stationary. Imported fuller's

earth continues in demand for clarifying edible oils and greases, as

it is superior for these uses, whereas domestic fuller's earth is used

principally for mineral oils, though its use in the edible oil industry

is increasing. New deposits of fuller's earth have been opened in

the West, and if a foreign demand arises our deposits may prove

equal to the occasion.

Oil.—Oil and asphalt, though listed in this group are two com

modities in which we are actually deficient, under present commer

cial conditions. As most of the asphalt produced in this country is

a by-product of petroleum it is a part of the oil problem. This de

ficiency is claimed despite the statement in 1918 that we possessed

an exportable surplus of oil, and in 1921 made a record production.

The outstanding feature of the international situation in oil, insofar

as the United States is concerned, is our excess of consumption over

production and the improbability that Mexican production (175,-

000,000 barrels in 1921), which is the only source of our imports,

will maintain its present rate much longer. Temporarily at least,

Mexican production, four-fifths of which came from the Tuxpam

zone in 1921, may fall to comparative insignificance; and the United

States, which took 78.6 per cent of Mexican exports in 1921, will
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have to look elsewhere to make good the deficiency of its own pro

duction, which was about 50,000,000 barrels below consumption in

1921. Although our stocks are now the greatest on record ( 195,-

000,000 barrels on Jan. 31, 1922) this supply is sufficient for only

four months' consumption at the present rate.

To maintain the present rate of consumption United States

capital may be forced into even greater competition with British

and Dutch companies in foreign fields, and unless some agreements

are reached, friction which has recently developed between the coun

tries over the oil question may increase. The international oil prob

lem is of all mineral problems the most serious to the United States.

We supplied our allies during the war by intensive production, only

to be faced with a shortage four years later.

Petroleum geologists are not unanimous in estimating our petrol

eum reserve. A committee composed of members of the Association

of Petroleum Geologists and of the U. S. Geological Survey has

recently estimated that the quantity of oil remaining in the ground

in this country Jan. 1, 1922, and recoverable by methods now in use

amounted to 9,000,000,000 barrels, or enough to satisfy present

requirements of the United States for 20 years, if the oil could be

taken out of the ground as fast as wanted. The committee, how

ever, emphasizes the fact that the reserves will not be exhausted in

20 years, as discovery, development, and production can not proceed

fast enough. This estimate is based on much more complete and

reliable data than was possible for previous estimates. The country's

rate of production is therefore likely to decrease and dependence on

foreign oil likely to increase. Criticism of this estimate maintains

that attempts to guess the quantity of oil in undrilled fields are not

worth while. The estimate of 9,000,000,000 barrels is admittedly

subject to revision as more knowledge of reserves accumulate ; but

from the ratio of consumption to domestic production, as shown by

monthly reports of the U. S. Geological Survey, it is evident that

only in periods of industrial depression can we produce fast enough

to supply all our requirements. Increase in our oil reserves will not

decrease the importance of the international oil problem.

Gold.—In production of gold we rank a poor second to South

Africa, and the British Empire, including South Africa, Australia,

Canada, and India, controls the greater part of the world's produc

tion. Mexico ranks third and Colombia fourth. Our production

has declined steadily since 1915 and is now about one-half of what

it was then. Although some mines have been worked out, the prin

cipal cause of decline has been the fixed price of gold while cost of
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production has more than doubled. With return to normal condi

tions production will begin to increase, but unless costs drop to pre

war levels the fixed price of gold will preclude the mining of as

low-grade ore as was possible before the war. The richer gravels

are rapidly being exhausted and the output from gold dredging is

decreasing rapidly. While some gold is recovered in the mining of

base metals nearly all of it is derived from gravels and from gold

or gold-silver ores, so that any increase in copper or lead mining

will have little effect on gold recoveries.

Annual imports and exports of gold exceed domestic produc

tion. Imports consist mostly of foreign refined bullion and foreign

base bullion. Exports consist mostly of domestic refined bullion

and United States coin ; but in 1920 foreign refined bullion that was

re-exported slightly exceeded United States coins. The use of gold

as a medium of exchange and as standard currency by many coun

tries necessitates large exports and imports to maintain a balance of

trade in dollars. As it is the standard currency in the United States

the values of all other materials should, with the return of normal

industrial conditions, readjust themselves to the supply of gold, and

the exact amount of gold in coins is of less importance than its ratio

to paper currency and commercial paper.

The amount of new gold used in the arts and industries in 1920

was more than the domestic production for that year, and the

amount of new and old gold so used in 1919 exceeded domestic

production by 25 per cent. These ratios are proof that our reserves

of gold ore do not exceed our own requirements, but as some of the

industrial uses can not be considered very essential to the country's

existence, when necessary gold can be diverted from such industries

to coinage. Gold in coins and jewelry is not so much a wasting

asset as are many commodities. There is but one crop of ore, but

the gold from it can be used over and over, its accumulation more

than offsetting losses. A country with gold can obtain other sup

plies, but a country with other supplies can obtain gold in exchange

for them. The United States has both, and the lack of excess re

serves of gold in ore is therefore not of so much concern as similar

lack of any of the important fuels, base metals, or fertilizers.

Group C

Group C, comprising minerals in which we are deficient, is com

paratively small, and only one-fourth of its members are bulky

commodities imported in large quantities. The bulky commodities

are high-grade clays, chalk, chromite, and manganese. We man
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aged successfully during the war when our foreign supplies of these

materials were curtailed, and it is possible that our own clays and

chalk could give satisfaction if we had to depend on them. When

our supplies of English and German clays were cut off we found

that some of our own were adequate substitutes, but the war did

not last long enough to demonstrate whether we could utilize our

own ball clays and kaolins exclusively. At present our pottery manu

facturers are accustomed to English clays and so long as they get

better results from them will demand them. A little comparative

study of foreign and domestic clays has been made with interesting

results, but considerable more is necessary before we can determine

whether or not domestic clays can be so treated as to substitute

satisfactorily for foreign clays. Our chalk deposits are too far

inland to compete with English chalk in Atlantic coast ports, and

therefore have never been adequately prospected or tested. During

and since the war quantities of pulverized limestone and marble were

used as a substitute for English chalk with considerable success, but

consumers preferred real chalk. Occasional inquiries regarding

domestic chalk deposits are made and suggest that a high-grade

domestic chalk or material of similar physical and chemical prop

erties procured at reasonable cost would find a market. Domestic

chromite and manganese deposits can supply much, if not all, of our

demand if no imports are available, but our deposits are small, pre

vailingly of low grade, and not favorably situated, and our known

reserves could not supply us for many years ; whereas chromite

deposits from India, New Caledonia, Rhodesia, and recently Cuba,

have furnished three-fourths of the world's output, and India,

Russia, or Brazil could each supply the world with manganese for

at least 50 years from their known reserves. Competition with these

great foreign resources cheaply mined and transported to our At

lantic coast is practically impossible, and imports of these important

commodities are to be regarded as among the natural return cargoes

in ships which carry our exports of coal, and other exportable com

modities. Our future recovery of nitrogen from the air will depend

in part upon competition with the large imports from Chile.

The remaining members of Group C are numerous, but a de

tailed review of them would only repeat the main points already

considered. In general the quantity is nearly sufficient in an emerg

ency, but the quality for the most part is inferior to available foreign

supplies, or the cost of getting it to the consumer is too great to

permit competition under ordinary conditions. Graphite is an illus

tration. Tungsten is another. We could perhaps be independent
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in these resources, at least for a few years, and we could individu

ally, if we had to, saw wood to build our own houses, but would

the time consumed and the quality of the work pay? With quick

silver our supply is of prevailingly low grade and costly. Mica is

perhaps a little nearer to Group D. We have sufficient medium to

low-grade material, but have not yet demonstrated that we can

supply ourselves with enough of the highest grade. With potash the

case is somewhat different, as our reserves on the whole are com

paratively great. Our potash industry is truly an infant industry of

such possibilities as to warrant special attention. Producers hope

that with continued improvement in production and refining they

will be able in five years to compete with foreign producers in the

open market. If we can thus supply ourselves from the known

reserves of our saline and other deposits, we can surely keep the

price of imports down to reasonable levels.

Group D

Little discussion of the minerals in Group D is worth while.

Exploration has thus far shown us hopelessly deficient in them.

Some, like nickel and cobalt, are obtained by land-borne traffic and

help to balance our exports of coal to Canada. Platinum helps to

balance our trade with Colombia, but in dollars rather than tons,

and Bolivian tin ore, smelted in the United States, has been increas

ing our balance in tons as well. Imports of Bolivian tin ore which

began in 1915 amounted in 1920 to 34,000 tons. Imports of metallic

tin from all countries in 1920 were 63,000 tons. Whereas we are

almost destitute of tin deposits, large stocks of tin are being held

by the Netherlands East India government and the Federated Malay

States.

Outlook for the United States

Our position in the mineral industries, in brief, is serious short

age of a few raw materials, adequate supply of many of which are

limited to domestic trade, and surplus of some of the most abundant

and important in the industrial world; but this abundance is being

rapidly drawn upon. In the last 15 years we have mined and smelted

more lead than in the nearly two centuries before; in the last 13

years more coal, and in the last 11 years more iron ore than in the

whole century before; in the last 9 years more copper than in the

67 years before, and in the same 9 years more zinc than in the 54

years since zinc mining began in the United States. Most thought-

provoking, however, is the fact that our country has produced more

petroleum since the outbreak of the World War than in all the years
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before August, 1914. In terms of these 7^2 eventful years, Ameri

can petroleum is truly a shrinking asset.

Our country is blessed beyond all others in its abundance and

variety of minerals, yet even the United States is not self-sufficient

in minerals, nor is its supply inexhaustible. It is in the frontier

countries and continents that we can expect mineral discoveries on

a scale that will keep pace with the world's increasing consumption.

Some apparent increase in our mineral supplies will result through

greater conservation in consumption and production ; but inventions

and improvements in mining and metallurgy can hardly equal the

world's ever-increasing requirements of mineral products.

As recently stated by George Otis Smith, our country is con

tinent-wide, a fact that hinders national vision. Political boundaries

can not obviate the operation of natural and economic law—the

limitations of distance and the cost of transportation—and our own

ores may be less accessible to our furnaces than similar ores in

another country. The long haul is distinctly an American problem.

A national policy must include in its field of vision the inter

national aspects. Our shortage in a few essential minerals and our

surplus in others make exchange with foreign countries necessary,

and it is a business problem whether self-dependence in many more

mineral products is desirable or profitable. Each ore deposit has its

own place in the world economy and therefore its day for profitable

exploitation. To learn all the facts and to weigh those facts accu

rately is the first step towards a wise mining policy and a safe

business procedure.

The world movement of minerals is guided by supply and de

mand, and the steady increase in international exchange of mineral

commodities should bring the nations of the world closer together.

Our abundant cheap power, based on coal, oil, and water, means

high productivity for labor, the possibility of low costs and high

wages, and the promise of industrial progress and national pros

perity. Such a view of our immediate future is warranted by the

facts of our national resources, but our outlook must be broad

enough to include the whole world. The greater our industrial de

velopment the greater need we shall find for foreign sources of raw

materials and for foreign markets in which to sell our products.

American capital must realize its obligation to insure the future by

reaching out into other lands for the commercial control of both

mines and markets. That kind of pioneering may be not only peace

ful but helpful to the peoples of frontier countries. Already the day

has arrived when no nation can live unto itself.
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Discussion of G. F. Loughlin's Paper

J. E. Spurr.—Doctor Loughlin's paper is a very distinct

contribution to the study we are making of correct govern

mental policy as regards the proper and efficient management

of our mineral resources, and the manner in which we should

co-operate with other countries.

We have only made a beginning in endeavoring to outline

the fundamental principles which should underlie our policy,

and Doctor Loughlin emphasizes the correctness of those stated

by the Committee on Foreign and Domestic Mining Policy in

its report. This paper goes somewhat further in setting out

additional fundamental facts and paves the way for a further

statement of them as our great fact-finding body, the U. S.

Geological Survey, progresses with its work.

Doctor Loughlin particularly emphasizes what we should

all realize ; namely, that the mining industry in this country

is not a single entity, but that we have a group of mining in

dustries with conditions peculiar to each of them. In the

various cases the underlying facts must be different and the

policy must vary in accordance with them.

In planning to continue the work of the Committee on For

eign and Domestic Mining Policy it would appear that this can

best be done by taking up each of these specific mineral indus

tries by itself. It was with this idea in view that I appointed

a special petroleum committee as a sub-committee to deal with

this subject.

Arthur Thacher.—I think one of the closing remarks of the

paper in regard to the doubling of consumption in the last ten

or fifteen years should be emphasized. It is immaterial whether

the period be nine, twelve, or fifteen years ; the important thing

for us to look at is that though many of our metals have been

known since Biblical times, the world did not use them, and

we need go back only 50 years to see that the total production

from all our mineral resources was insignificant. Since then

tremendous development has taken place, and every nine, ten,

or twelve years we see production doubled, this doubling in-

cluding_the production of all prior time. An objection may be

cited in that the last seven years have been war years, but if

we take the period of 1870 to 1913, we will find the same pro

gression was taking place. Looking to the future, we know

that in most of the highly civilized countries the saturation
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point of consumption has not yet been reached and we have

the vast hundred million of backward peoples still to be pro

vided for as their development progresses. Therefore, though

we may say we are now in a time of depression, we may ex

pect that in the next ten or fifteen years we shall again pro

duce more than in all time past. If I remember correctly the

census of 1870 placed the value of our mineral production at

$152,000,000. For 1920 the figure is, I believe, $6,900,000,000.

Allowing for the inflation of prices, and placing the figure at

$5,000,000,000 it will be seen that we have almost an exact

doubling of production every ten years from 1870. It is im

material whether the progression in the future continues at

exactly the rate of the past, but it is surely evident that in

the next ten or fifteen years we are going to call upon our

mineral industries for a production that is staggering to con

template.

W. R. Ingalls.—Mr. Thacher has just made some remarks

that remind me of Doctor Loughlin's discrimination among

pessimists, optimists, and moderates. I believe that Mr.

Thacher will not dissent from my characterization of himself

as an optimist. I do not wish to express an opinion myself,

either as a pessimist, an optimist, or a moderate, but I wish

to tell you what is the pessimistic thought as the antithesis

of the optimism expressed by Mr. Thacher. This is, I believe,

the foreboding of Ferraro, the Italian historian, who foresees

the possibility that the civilized world may now be entering

upon a period of decay similar to that which the Roman Em

pire experienced in the third century. This is pessimism in

deed. If anything of that kind is going to happen, no forecasts

of increasing requirements for minerals in geometric progres

sion will apply.

What impressed me most in Doctor Loughlin's very able

paper was a remark towards the end of it that the first essen

tial in the consideration of these problems is to ascertain the

facts, to learn how to measure them, and upon the determina

tion of all the actualities, create the basis for intelligent

determination of foreign policy in respect to all minerals.

With these facts determined the problem becomes one for the

economists to advise about, and it is for the statesmen to act

upon their advice. The function of this Society, I think, ends

with the determination of facts. That is peculiarly within our

province. In such determination of facts we have two classes

of work to do. One is the work of the geologist in informing
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us as to the nature and extent of our resources. The other

is the work of the technologist or the industrialist who adds

his own knowledge of industrial affairs.

To cover the minerals on Doctor Loughlin's list, I think

that among our membership can be found at least one spe

cialist in every case. I therefore believe that this work of the

Society should be performed through the functioning of a

great many committees—as many as there are minerals on the

list. The membership of these committees will vary in num

ber, from only one to maybe five or more men according to

the conditions in each case, and through their work we can

present a complete statement of the facts. With the presen

tation of these facts before the whole membership of the

Society for discussion, criticism, and general testing out, the

work will crystallize into something that will be of extra

ordinary value.

J. E. Spurr.—Dr. John E. Teeple will present to us some

considerations concerning the economics of the potash industry.

John E. Teeple1—The U. S. Geological Survey lists potash

as one of the mineral resources in which the United States

is lacking and it is given in the report of your Committee on

Foreign and Domestic Mining Policy under Class C, covering

minerals existent in the United States in inadequate amounts.

In recent years considerable work has been done in the

development of natural deposits of potash in the United States ;

I am personally familiar with the work done in California at

Searles Lake. Up to 1916 there had been no production of

any consequence and it was not until that year, I believe, that

our production reached a figure over 1000 tons. By 1918 the

development of the industry resulted in a production of 54,000

tons of actual potash (i.e., actual K20) amounting to about

one-fifth of the country's normal consumption which, prior to

that time, had been imported into the country, chiefly from

Germany. These imports came in the form of about one

million tons of ore containing 25% of available potash. This

really rapid development was interfered with by the termina

tion of the war and production has since fluctuated. In 1920

it amounted to about 50,000 tons.

We are now faced with the question of whether a real

potash industry can be developed. The answer seems to de

pend upon three conditions: First, the quantity of available

Consulting Chemical Engineer, American Trona Co.
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supply of raw material ; second, the quality of material that

can be produced ; third, the price at which it can be marketed.

During the years 1912, 1913 and 1914 a great deal of work

in developing methods of production was done. The problem

is more one of manufacturing than of mining, the method of

extracting the raw material consisting merely in boring a hole

about 60 ft. deep into a loose deposit of material out of

which brine is pumped.

As to the quantity available in the one lake which I have

mentioned in California we believe we have enough to supply

the country, at its present normal consumption, for about 75

years, or a total of about 20,000,000 tons of actual potash.

There are in addition other deposits in the United States

and a considerable amount is being produced as a by-product.

We therefore believe we can now see an amount sufficient for

100 years' consumption.

During the war, people were urged to investigate sources

of potash and push its production with the idea that if potash

were present impurities would not be an objection. Under

this urgency a great deal of material was put out that con

tained other substances and was not of a quality that would

now be considered satisfactory, one of the main complaints

being the presence of borax. This difficulty has been overcome

and practically all of the agricultural experiment stations that

have investigated the domestic material within the last two

or three years have stated that the product was of a very high

degree of purity.

As to the price at which domestic potash can be marketed

—at the close of the war investigation work necessary to

perfect processes and establish costs was not completed and

we have therefore asked Congress to give us protection over

a five-year period until we can finish our research and de

velopment. We have assured them that if this is done we can

in that time establish a permanent potash industry in this

country that will supply the quantity needed of quality as good

or better than is now available, and at a lower price.

We have asked for a duty per unit of 1% K20 per ton of:

50c. the first two years ; 40c. the third year ; 30c. the fourth

year; 20c. the fifth year; nothing thereafter. The matter is

now before the' Senate.

While the costs of production in this country are high, our

experience indicates that they can be greatly reduced. Placing

the cost of our production in 1919 at 100%, the work done in
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the first four months of 1920 showed a reduction to 58%, and

in the first four months of 1921 this had been reduced to 32%

The same is true of producers who are producing potash as a

by-product. Taking- their 1919 costs at 100%, they were re

duced to 50% in 1920, and to 25% in 1921. The work is

progressing but is not yet finished. A few years ago, in the

evaporation of our brine we required 1500 gal. of fuel oil to

produce one ton of potassium chloride. We have now prac

tically cut this to 200 gal. and are in hopes of cutting it in

two again. We have reduced our labor cost and expect to

reduce it still more. I see clearly that if we are given five

years in which to develop we will be able to produce the quan

tity required at strictly competitive prices. Up to the present

prices have been falling faster than our production costs have

been decreased. This is why we ask for a temporary tariff.

I am placing these facts before you because we are facing

a rather insistent propaganda fathered by an advertising agency

company in this country which persists in assuring the public

that we have not the quantity, cannot produce the quality, and

can never compete in price. I wish to assure you that all of

these statements are incorrect. From working in the industry

for several years I feel safe in assuring you that all we need is

further time in which to develop. You all know that when

plants are closed down it is very difficult to keep research and

development organizations at work. If your mine closes and

your sales stop, this is usually the first department to be cur

tailed. Up to the present we have kept the research work

going without any loss whatever and we expect to continue

this. I trust that when the time comes for you to look into

this industry as you are looking into others, you will get at

these facts and not be influenced by the propaganda that is

being put out. It comes at times in interviews with college

presidents, sometimes from bank presidents, and I see the same

figures emanating from many different sources.
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DISCUSSION ON REVISION OF THE

MINING LAW

By the New York Section, Feb. 14, 1922

At a meeting of the New York Section held at the Harvard

Club, New York, on Tuesday, Feb. 14, 1922, the question

of revision of the mining law was taken up. The chairman

of the Section, Mr. C. M. Weld, presided and introduced as the

first speaker, Mr. F. F. Sharpless who was very intimate with

the history of the bill introduced by Congressman Arentz, and

hence well qualified to lay a foundation for the discussion.

F. F. Sharpless.—It may be well to go over. what has hap

pened in the past in respect to modifying the law so as to bring

it up to date, as it may give us a, better conception of the situa

tion. Other members may speak about special features of the

law if they wish to do so. First, I think it might be well for us

to consider why we as engineers in the East have any business

in speaking of affairs that are so intimately connected with the

Western states, since some of our Western friends have inti

mated that we are really butting into something that is none

of our affair. Fortunately it is only a small proportion of the

Western engineers who have that view. I believe that they very

largely feel that they have found out the difficulties that exist

in the present law, and they are very glad to have us take a

sympathetic interest and an active part in assisting in changing

those features that are not entirely satisfactory.

We are interested from another standpoint; we have a per

sonal motive. We are all interested in it because we are nearly

all interested in Western mining operations ; we are interested

from the fact that we all want to help the mining industry to

progress and we feel that we can do so by slightly altering some

of these laws. Some of us are more closely identified with the

financial side of the business than the operating side, and from

that angle we get another view. We feel that we can be of
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some help in the consideration of mining laws because we see

the difficulties due to the existing laws that confront those

who have the financing to do.

In some of the criticisms that come to us from the West

we see that those who favor the existing laws advocate that

they suit the prospector ; that he is satisfied with them and

wants no change ; and the published letters of the prospectors

that we have seen in several of our Western papers indicate that

this is true. Letters offering objections to the repeal of the

apex law, the matter of discovery, the manner of locating claims,

and the paying of money instead of doing assessment work,

very frequently have been signed by the prospectors, and if

it were the prospector who made the mine by his discoveries,

what he has to say might guide us to a very great extent in

determining what is best, but w,e all know that it is not the

prospector who alone makes the mine, but the financier and the

engineer and the prospector together, and often it is 10% of

prospecting and 90% of financiering and engineering.

Those of us who are called into a consultation are frequently

called upon to decide, not as to whether there is ore or no ore

on the property, but further than that, if there is ore, can we

make a mine out of it. The first question can often be answered

quickly, but the second one offers many difficulties, and it may

be that we turn down the proposition solely because of the

uncertainty of the title or the legal difficulties involved. If

the prospector would only stop and think that the engineer is

not his enemy but his friend, that it is to the advantage of

the engineer to find something that is'' worth while, that the

engineer's bread and butter is dependent' oh what he finds, that

the engineer is ready fo take a' long chance if he can see any

possible ch'ance'of ■ irfaTdng good, t it wq'ulff 'be ' 'most fortunate;

but too frequently, pretty nearly 'always, the prospector has the

idea that the engiaeer is his particular enemy. andi has come

for the purpose of turning his business. down.. .■ • ... ,

If we could c-onyince the' prospector of- the' difficulties tha't

beset us when we come to give his. property .consideration, I

am sure that he too would, be quite ready to take intp considera

tion what the engineer has to foresee, and realize that -his views

ought to be considered as well as those of the. man ",wbia does

the finding of the prospect in the first place. It is not a question

of the prospector versus the operator. We do not represent the

prospector or the operator, but we do represent the industry,

and in representing the industry I think that we have every
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reason, through our experience, to indicate some of the diffi

culties that are besetting both the prospector and the operator.

It was away back in 1908, soon after this Society was

formed, that a group of men got together and were talking over

what field this Society might cover. They had in mind, among

other things, the alteration of the existing mining laws which

was first crystallized in a letter written by Mr. Ingalls on June

28, 1911. He wrote a letter to the Council suggesting that the

work of the Society should be conducted very largely by com

mittees and one of these committees ought to have under con

sideration some of the archaic mining laws to see if they

could not be brought up to date. This letter was received by

the Council and was sent out to a number of our members.

Mr. Winchell responded to the letter only a short time after

wards, and I quote from his letter as follows :

I am particularly interested in the proposal to amend the present mining

law of the United States, and would be glad to co-operate with other mem

bers of the Society in promulgating information which will tend to show

that this law is not favored by the majority of mining men who are well

informed, and that it leads only to litigation and expense.

At about this time the American Mining Congress gave

cognizance to this subject and it appointed a committee, the

chairman of which was Mr. E. B. Kirby. On Nov. 4, 1911, Mr.

Kirby came to one of our meetings and he told me what the

Mining Congress was doing at that time or what his committee

was doing, pointing out that the agitation for the revision of the

mining law had been going on since 1897 and that nearly every

year some bill had been presented to Congress and changes

suggested, but none of these bills had been pushed with any

vigor for fear that in opening the question the whole subject

would be opened and a bad matter would be made worse. They

urged at that time the view that the Mining Congress should

ask Congress to appoint a commission and to consider the re

vision of the law entirely from top to bottom.

The Mining Congress plan was to secure a carefully se

lected commission which would go around the country securing

all the evidence it could from various districts, from prospectors,

from operators, from geologists, from mining engineers, and

then formulate a bill and bring that before Congress in a finished

form. Just after Mr. Kirby made this statement the Society

appointed its first committee, of which Mr. Winchell was chair

man, and Mr. Goodale and Mr. Requa were members. The first

thing that committee did was to send out about a thousand

letters to miners and mine operators all over the country, try
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ing to reach those who could intelligently give some expression

to their views in regard to the existing law and what changes

ought to be made. This letter opened by pointing out the

difficulties that the members of the committee themselves knew.

It pointed out that already the Director of the U. S. Geological

Survey, various Secretaries of the Interior, Congressmen and

even a Presidential message had considered a revision of the

law. The committee received a large amount of advice in

answer to these letters, which asked for an expression of opinion

on four subjects, the last one of which was in regard to the

apex law. A great number of replies were received to the effect

that if anything at all was done to the mining laws, the present

apex law should be repealed.

On March 15, 1913, a year and a half later, the Committee

on Mining Law made its first formal report. In this report

particular attention was given to the existing law which re

quires the discovery of veins or ledges of quartz or other rock

in place bearing gold, silver, cinnabar, lead, tin, copper, or

other valuable deposits, until which the prospector is an un

licensed, unauthorized, unprotected trespasser. Attention was

also drawn to the difficulties surrounding the location of lodes

in placers and the injustice of allowing a prospector to locate

an indefinite number of mining claims. The faulty manner of

recording claims was correct, but the greatest weight was placed

upon the absurdities of the existing lateral-rights principle. The

committee submitted ten propositions or ten questions for the

Council to take under advisement. The Council considered

them and sent out a letter containing these ten propositions

which most of you will remember in a general way.

The first one was to the effect that the mining law should

be revised, not piecemeal, but thoroughly, so as to coordinate

and harmonize its various provisions ; the others referred to the

placer claims ; the method of location ; the provision for work

ing petroleum, phosphates, haloids and other mineral substances

not specifically mentioned in the present law ; the privilege

of appealing to competent courts ; and finally, for the purpose

of giving the fullest consideration to the needs of every branch

of the mining industry and every section of the country, it was

stated that it was desirable that a Government commission be

created by act of Congress, whose duty it should be to investi

gate by every proper means the questions and interests here

referred to and to make recommendations as a basis for the pro

posed mining law.

These resolutions were prepared only after three years of
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work in gathering material with which to help solve the ques

tions. They were printed in Volume VI of our Bulletin. The

letters received cover something like two hundred pages, and

strange to say, the recommendation of the committee of the

Mining Congress, published in the same volume, is almost identi

cal with that of our committee working independently. Both

arrived at practically the same conclusion ; namely, that the

whole mining law should be revised, that it should be done by

Congressional act, and approved by the President. The report

of the committee was concurred in practically by the Montana

Mining Society, and there were four other Western organiza

tions at that time that concurred in it, but the Committee on

Mines of the Seattle Chamber of Commerce, bearing in mind

the result of the Pinchot campaign in that country, opposed

any legislation whatever for fear that it would open up ques

tions and that they would get legislation in respect to mines

which resembled very closely the legislation that followed the

campaign of Mr. Pinchot with respect to timber and coal, etc.

The answers to the various questions developed this fact—-

that on many questions there were differences of opinion and

that there were good reasons for them in different localities, but

there was uniformity in the opinion that the whole business

should be revamped and that it should be done, not by mining

engineers, but by Congressional enactment. Of the ten ques

tions submitted by the committee seven were given almost

unanimous approval by members of this Society, and just after

we had taken our vote Senator Smoot, on March 16, 1914, intro

duced a bill for a commission to consider and suggest amend

ments to the general mining laws. That bill was passed in the

Senate and when it reached the House on April 1, 1914, Mr.

Taylor, of Colorado, introduced practically a similar bill in the

House which got as far as the Committee on Mines and Mining

but died there. The chairman of that committee at that time,

Mr. Foster, was not particularly keen on this commission idea,

and several other bills that got as far as his committee also

died there because they were not pushed and because the chair

man of the committee was not particularly interested in them.

With these experiences confronting them, the committee, in

February, 1915, recommended that the whole thing be brought

forcibly to the attention of Congress by means of a convention

of mining men representing all parts of the country and all

shades of operators. It was suggested that the convention

should be held in Washington in order that we should have

an opportunity to talk with and tell our Congressmen and Sena
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tors what our troubles were, and see if we could not get them

to take favorable action. The committee's report was acted

upon favorably by our Council and we found that the Bureau

of Mines, the Geological Survey, the Secretary of the Interior.

Congressmen and Senators approved and were ready to help

us. Every mining organization west of the Mississippi and a

good many of those east of it were addressed by us in respect

to this matter. We sent them copies of our resolutions, all the

arguments we could find for and against those resolutions, and

asked them if they would not take part in such convention,

either objecting to or supporting the resolutions, as their dis

tricts might direct them. In order to reach everybody, the

Bureau of Mines, of which Dr. Manning was then Director, very

kindly sent out over ten thousand circular letters, many of them

to men who had no connection with organizations. Hundreds

of answers were received to those letters, which were carefully

sorted and tabulated by the Secretary of the Mining and Metal

lurgical Society. Less than 5% indicated opposition to the seven

propositions of the Society, and less than 1% approved of the

existing lateral-rights principle of our mining law. These let

ters went to high and low. Some of the answers did not assay

very well in English or orthography, but they did assay well

in intelligence, and it was not only operators, but prospectors

as well, who had seen a good many difficulties from time to

time, and they were just as anxious to get these difficulties

straightened out as were the operators.

This led finally to a convention which took place on Dec. 16,

1915. There were with us the American Institute of Mining

Engineers, the American Mining Congress, the Idaho Mining

Association, Montana Society of Engineers, California Metal

Producers Association, Nevada Mine Operators Association,

and the Colorado Scientific Society. Altogether 34 organiza

tions were represented and in addition there were a great many

people there representing only the mines or representing them

selves without any attachment. It was a pretty thorough rep

resentation of West and East.

Three sessions were held and addresses were delivered by

Congressmen, members of this Society and members of other

organizations, and although these seven propositions of the So

ciety had been approved, the Council recommended at that time

that we present to the convention for consideration only two

propositions—the first, that the work should be done thoroughly

by going over the whole law, and the second, that a committee

should be created by Congress to investigate and recommend
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the basis for proposed revision. Resolutions from half a dozen

other organizations, all of them embracing these two, but go

ing into many more details, were also presented. Addresses

followed the introduction of the resolutions and the written re

port of those addresses and the discussion now forms a sym

posium on the present condition of the mining law that prob

ably is unequaled. It was issued as one of our bulletins and

was also issued as a special bulletin of the Bureau of Mines.

I recall the remarks of Mr. Kirby, representing the Mining

Congress, who was the first speaker. He was dwelling upon

the history of mining legislation and remarked that every cen

tury, of which we have any record with respect to what people

were doing in the way of mining, shows that plenty of mining

litigation has been going on ever since we had any history. He

pointed out that always certain underlying facts were apparent.

First, mining is a very sensitive industry, easily destroyed

but wonderfully responsive to just and wise legislation. Second,

the laws best for the industry have been those evolved by the

miners whenever they have been free to work out their own

ideas. Third, ordinary land tenure kills the mining industry

in most deposits and restricts it in all cases. Fourth, it is not

to the interest of the community to have ore deposits held un

discovered or unworked. Fifth, the practical problem has al

ways been the same ; how to induce capital and labor to under

take the risks of mining; how to prevent the idle holding of

deposits ; how to prevent operators from tying up more ground

than they need.

I recall also one interesting remark of Mr. Franklin K. Lane,

who, as Secretary of the Interior, was addressing us. He closed

his remarks with this:

The thing that has greatly concerned me has been the confusion in the

mining law. I belong to the legal profession ; you are expert engineers. A

more dangerous combination cannot be produced. If there is any combina

tion on earth that can develop confusion and make it worse confounded, it

is just this particular combination. As the outgrowth of our joint enter

prise, we have thrown into the law of this country a mass of intricacy

which might have been avoided. The problem before us now is to get that

crooked line made straight, and therefore, in advance of the publication of

my report, I confide to you the fact that I have given my endorsement and

made an appeal to Congress for the establishment of a commission to re

vise the mining laws.

Congressman Taylor, in speaking of the bill which he had

introduced, said that he felt that there was ample reason for
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introducing that bill in the last six lines of Mr. Kirby's report,

and those six lines were read :

The present mining laws as a whole are hopelessly at variance with the

geological realities of ore-deposit structures, and also with the practical

operation of prospecting and mining. Moreover, their various parts are so

interdependent that it is practically impossible to correct individual faults

without revising them as a whole.

Speaking from the Western standpoint, he said that he felt

that for the past two decades the development of the West had

been so extensive in spite of the mining laws rather than be

cause of them.

A number of our Congressmen said to us at that time words

to this effect: You cannot get that commission idea through

Congress ; you must come down here with some definite proposi

tions. Have your laws so worded that we can say YES or NO

and we will get them through. If, however, you can come with

a solid backing, if all mining engineers and operators will agree

to these things, then we can put them through, but do not ask

us to do it on the commission plan.

Mr. Winchell and the others who were there and who had

had so much experience on this phase of the question, pointed

out that this would be difficult, ff not impossible ; that no matter

what proposition were presented, there would be opposition

from some source, probably a small group, but with a very

loud voice ; and Congressmen would say, "See here, you are not

in agreement on this ; we can't put it through." They looked

ahead, Mr. Winchell and his Committee ; they realized that very

few mining men really know anything about mining law, and

they felt that unless the commission idea were put through, we

would not get very far. They saw conditions as they exist

today. They saw, for example, that the American Mining Con

gress, with a membership of several thousand, now agreeing,

could not be depended upon to support the idea. Recently the

American Mining Congress sent out a referendum to its mem

bers. It received some forty adverse replies, and it turned around

from what its committees and what its members said a few

years ago. The Northwest Mining Association which has ap

proved nearly all of the Mining and Metallurgical Society's

resolutions, now, not approving of the wording of the new law

or of the personnel of the committee, suddenly decides that any

change would be dangerous. Again we see from the letters of

the prospectors that some of them sitting behind the stove in a

country store and hearing that the assessment money may go
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straight to the country and not through their hands see their

easy money getting away from them, and they let their repre

sentatives at Washington know that if any law like that at pres

ent proposed goes through prospecting is going to stop.

When the committee on resolutions of the convention had

considered all of the resolutions that came before it, it made a

report and this is what was reported and was the action of that

convention :

First, requests that the revision should be thorough.

Second, that revision should be made through the recom

mendation of a commission created by Act of Congress and

appointed by the President, the commission to consist of one

member of the bar, one representative of the Department of

the Interior, and three mining men. Whether the commission

is to receive any emolument or not, is unimportant.

These resolutions were agreed to by everybody—by all

those organizations represented at the Washington convention.

As I said before, Mr. Foster, the chairman of the House Com

mittee at that time, was not in sympathy with this idea. We

thought, however, that we could get it through, but we failed.

There was no action taken, but our Committee did not cease its

work. In the latter part of 1917 the chairman of the House

Committee invited the Bureau of Mines to create a committee

which should prepare a modification of existing law. Doctor

Manning, then the Director, invited the co-operation of the

Council of this Society and the Council named a committee with

Mr. W. R. Ingalls as chairman, Mr. Walter Douglas as vice-

chairman, the other members being Mr. Hennen Jennings, Mr.

J. R. Finlay, Mr. J. Parke Channing and Dr. L. D. Ricketts.

During the life of the committee Mr. Hennen Jennings died and

Mr. Winchell took his place. The committee thus constituted

owed responsibility to no one except the Federal Government.

It represented no party except the Bureau of Mines, but it had

at its disposal a vast amount of data and was undoubtedly bet

ter informed when it started to work than any commission after

it traveled all over the United States and had gathered informa

tion direct from the field. For nearly two and a half years the

committee worked, gathering data and conducting a wide cor

respondence.

If the critics of the committee had spent one one-hundredth

of the time in studying the work of the committee they would

have seen a tremendous amount of good in the Arentz bill,

and if they had still spent a quarter as much time in advising of
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something to take the place of what the committee has done or

suggested, that would be keenly appreciated, but with all of the

destructive criticisms that have been made, there have been very-

few constructive suggestions made. The committee presented

its report and as a result of that report Congressman Arentz

presented his bill last July. That reminds me of the way the

Mining Congress speaks of Mr. Arentz in its report. The Min

ing Congress has been very active, but it changed its stand very

much and it now rather suggests that Mr. Arentz is not en

tirely pushing this bill, but has got the bull by the tail and

doesn't know how to let go. It is up to us to furnish Congress

man Arentz with the rope to take that bull by the horns. I

think we can do it and I think he can handle the bull too.

There has been a lot of criticism coming from the' West.

Sometime ago Mining and Metallurgy presented an article that

criticized the position of the Northwest Mining Association

which turned around so quickly. The A. I. M. E. has been

supporting the bill, but now its members have a great deal to

say in the way of criticism of it, so this article was written

calling their attention to the situation. Northwest Mining Truth

comes back with an article that stated very clearly the whole

situation out in that country and what is troubling them. I

think it is worth while repeating.

Mining and Metallurgy, the very admirable publication supported by the

A. I. M. E., in discussing the "Revision of Mining Laws" in its January num

ber, assumed the role of a fond mother garrulously insistent upon com

pelling others to see her brat as he appears in her own eyes. W■e have

always supposed that the proposed revision of mining laws was undertaken

for the benefit of the prospector and the miner of the West. If then, the

proposed law, even though designed by men of commanding respectability in

the engineering and mining world, does not meet with the approval of those

for whose benefit it was intended, why bother about it or about them?

Certainly we can see no reason for the wailing tone adopted by the New

York publication.

Much space is devoted to the attitude of the Northwest Mining Asso

ciation, of this city, which recently passed some strong resolutions on the

subject, in direct contradiction to resolutions on the same subject, adopted

at the convention six years ago. In this somersault of opinion, Mining and

Metallurgy might read, if it would, the real reason for the refusal of the

West to endorse the report of the eminent committee which has rendered

such conspicuously valuable service. For six years the mining industry has

been sandbagged, slugged, bedeviled and laid prostrate by the most exasper

ating succession of legislative deadfalls ever devised to take the joy out of

life and render business unprofitable. No matter which way the miner has
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turned, he has run into some new device of legislative torture until the very

name of law is anathema.

What the West needs more than new laws, is less. Under the old laws,

bad as they may be, we know approximately where we are at, and with the

experience of recent years still freshly marked on our hides we prefer to

meet evils of which we have knowledge than fly to remedies that may be

worse afflictions in this disguise. We are sick to death of regulation; defi

nitely and everlastingly against further injections of the virus of bureau

cracy, and ask only to be given a rest, that we may quietly live down the

unspeakable past and coax prosperity back in our own way. From its van

tage point of superiority Mining and Metallurgy may pity us, but we are

inclined to think we can stand even that if we but persuade our well-mean

ing but misguided friends to let us have peace. •

"Why bother about it?" That is what the boy thinks when

we want to give him a dose of castor oil. His mother must

insist on it, and if he doesn't like it he is pretty apt to think,

"Why bother about it, mother?"

There is one point, however, on which the Western editor

is a little off and that is his idea that the law is solely for the

benefit of Western prospector and Western miner. In respect

to this Judge Lindley had something interesting to say at one

of our meetings :

The original nucleus of the public domain was acquired by the Govern

ment as the unit of the Revolutionary War ; the lands were ceded by the

states in the first instance under a solemn contract that the government

should act as trustee of the lands for all the people ; not for the people of

any locality or any state, or any part of any state. It was a trust charged

upon the Government to deal with that property for all the people. I am

quoting precisely the language of the Supreme Court of the United States

in construing the attitude of the Government in dealing with these lands.

S. S. Arentz.—It is always a pleasure to meet with men who

are sincere, and from the moment the report of the committee

appointed by the Director of the Bureau of Mines was handed

to me I have felt that the committee was sincere in drawing

up its report. They have given the matter of the modification

and the revision of laws a great deal of attention during the two

years and a half they had it under consideration, and when it

was presented to the U. S. Bureau of Mines it was felt by the

members of the committee, I am sure, that it was something

that should carry weight, a great deal of weight, and as far as

I am concerned it did carry much weight.

When the matter was brought to the attention of the House

99



MINING AND METALLURGICAL SOCIETY OF AMERICA

Committee on Mines and Mining, through Mr. Bain and Mr.

Black, I considered that there might be another viewpoint; and

only on that assumption did I undertake to give this bill the

utmost publicity. This I did first by introducing it, for the

reason that there is a double space between each line permit

ting one to interlineate, to place upon this bill suggestions or

criticisms ; and in the letter that I sent out with copies of the

bill I requested that constructive criticisms be offered. It is

very true, as Mr. Sharpless says, that in most instances no con

structive criticism was offered, but merely rank criticism ; and

a great many of the men who took this bill under consideration

assumed that somebody was trying to put something over,

which was not a fact.

I have been a member of the association of mining engineers

now called the American Institute of Mining and Metallurgical

Engineers for a number of years, and even before I became a

member I was deeply interested in the revision and the codifica

tion of the mining laws of the United States. The first thing

that struck me regarding codification was that something should

be done regarding the holding of vast acreages for indefinite

periods. A man may come into a district and locate as many

claims as he wishes, and he generally holds them as long as he

desires unless some one comes in with the operation of a pros

pect, and then he must either do his work or get out or de

crease the number of his claims.

The next thing that struck me as being important was

doing actual assessment work, because I feel deeply on this

subject as a mine examiner. I think most men here will agree

that no mining property has been brought to the attention of

any of you unless first a prospector has done work upon it.

There is only one property outside of this realm that has come

to my attention, and that was in a little place out of Las Vegas

on the divide between Eldorado Canyon and Las Vegas. A

man looking over the territory thought it looked as though it

might be similar to Goldfield. There hadn't been a pick stuck

in the ground in that locality, yet the man that had charge of

the work went on the ground and drilled it. That is the only

instance that has come to my attention in 24 years where men

have taken up ground upon which a prospector hasn't dug.

Now, what did that indicate?

It indicated to me that the prospector is the man who has

found and developed the claim up to the point where you and

I look at it. Now, if that is true, it follows logically that devel

opment work has produced the condition which justifies the
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engineer coming on the ground. If that is true, it seems to me

that it is necessary to continue spending money on the ground

or to change the law so that it might improve the present way

of doing things.

There are really five definite sections in this bill: (1) the

repeal of the extra-lateral right feature ; (2) assessment work

not required ; (3) discovery not required ; (4) location according

to cardinal lines ; (5) unlimited millsites. Now, I would like to

hear you men discuss those five points. I have just touched

upon the one. I am open-minded, but I do want to see justice

for the man on the ground, the man that makes the discovery

and brings the prospect up to the point where the engineer will

look at it, because I know and each one of you knows that unless

there is a showing to justify a trip, either by hearsay or by

letter or by some engineer telling you that he has seen a show

ing that would justify an examination, you will never look at a

piece of ground. And the question has reference, not only to a

lode claim of high-grade gold or silver, but also to such ter

ritories as Miami, Ray, Nevada, and Utah Copper, which are

all porphyries. JFirst in each one of these districts named men

have done work ; men have sunk holes and they have found

enough justification for an engineer to say, "Does this showing

justify me in getting capital to come in here and sink a deeper

shaft or put down drill holes?"

Now, just a word about one other feature that we received

most criticism about, and that is location according to cardinal

lines. A man that locates 160 acres for a homestead locates ac

cording to cardinal lines, but do we stop to think that the moment

a man takes up 160 acres of ground he says, "That is worth

$20, $40, or $160 an acre"? Now, the man that locates a claim,

or eight claims making 160 acres, doesn't know whether it is

worth a pin, and in most cases it is not worth a pin. He does

a little work and then folds up his tent like an Arab and steals

away.

The homestead man must locate according to cardinal lines,

but the territory in which a mine is located is in entirely differ

ent country ; it is necessarily up in the mountains or down in

the desert most of the time, and the prospector generally hasn't

got any more than his beans and bacon and flour between him

self and the Great Divide. I would like to hear from you gentle

men on that.

I want the mining laws revised so they will meet, as nearly

as possible the best interests of everyone that is connected with
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the mining industry. The engineer and the financier come to

gether, and we know as well as anyone else—more than any

one else—that unless the engineer and the financier come in

and buy the property the prospector' will have only a hole in

the ground in many, many cases.

I cannot believe that this law is for the benefit of any par

ticular class. I believe you are trying to make laws which will

meet with the approval of everyone ; that is what I want to do,

and I have given this proposed codification and revision the

utmost publicity. Since the 12th of July of last year I have been

swamped with correspondence. I think before we get through

we will evolve something that will meet with the approval of

everyone, and that is what we want to do. When you think of

the channels through which a bill must pass before it becomes

a law, there is a long, rocky road ahead of every bill and there

is a long and rocky road ahead of this bill, because many mem

bers of the House will receive letters of commendation or con

demnation from their constituents. I have anticipated that by

focusing their attention on this bill now.

About the change of attitude now; I have followed this

thing pretty closely during the last twenty years, and I know

that I have attended meetings where there would be, perhaps

just a little coterie of men who would get together and when a

resolution would come up, they would say, "This is just exactly

what we want." But the measure we have under consideration

this evening has been printed in all the newspapers and it has

been given publicity ; certainly there is none of us who wants

a bill to pass unless it meets with the approval of most people

interested. I would like to hear you gentlemen discuss it.

H. Foster Bain.—I think our experience with this bill illus

trates that we may be good engineers and good in our inten

tions, and yet very poor campaigners. The bill has had an

amount of work put on it which is very remarkable. It was a

result of some seven or eight years study, yet when it came to

putting it before the people it went out in such form and with

such an inadequate preparation that it awakened a perfect storm

of abuse from all over the West; if there is any corresponding

sentiment on the other side it is not vocal.

I did not realize until I made a trip through the West last

summer how generally this matter was being studied, how much

thought was being given to it, and how much publicity this

particular bill has had. When I was about half way through

my trip they began to ask me about this proposed revision of
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the mining law and I discussed it in half a dozen different

states. Since then I have had a large and active correspondence

on the subject. There was a feeling, as Mr. Arentz has said,

that this was an attempt to put something over on the West.

I believe that feeling has been dissipated. At the same time,

there have been certain points brought out that perhaps none

of us realized quite as keenly as we should. One of them is Mr.

Arentz's suggestion that the prospector is a very important

factor in the development of mines in this country and that

this bill in its present form might in some way or other interfere

with the prospector, would, perhaps, doom him to extinction.

My own thought is that this fear is unwarranted and that the

bill need not interfere with the prospector to anything like the

extent that he thinks ; but I may be wrong, and certainly this

feeling of the prospector is so much a concern of all, and is so

keen and general throughout the West, that we must consider

carefully the possible effect on the prospector and his future.

There is another bill before the House that has gone to the

Public Lands Committee, which carries a feature that has been

mentioned tonight with the suggestion that the man who takes

up a claim may at his option pay cash to the Government in

stead of doing assessment work on the ground. That has re

ceived the approval of the Secretary of the Interior and that

approval, I "may say, is based upon a considerable number of

years' personal experience on the part of the Secretary as a

prospector and as a man who received grubstakes for doing

prospecting for other people ; he is thoroughly convinced that it

would be wise to open a way for the payment of cash in lieu

of work. It comes up as a practical matter before the Depart

ment from time to time because under the law it is necessary

to require work to be done on the ground. We know and every

body else knows that under the conditions it is simply a waste

of effort and a foolish expenditure of money ; that it isn't neces

sary, it doesn't develop, and it is of no benefit. I have in mind

some shale claims in Colorado on which the only work that

could be done would be to climb up the side of the cliff and

put in a blast. It would not do a thing to promote the develop

ment of the property, and the man who has to do that would

much prefer an opportunity to spend that money in getting a

road into the district or in making a study of the methods of

treatment of the oil shale. Now, there are thousands of cases

of that kind and it seems to me that it would be feasible to work

out a law which would meet that situation without unduly ham

pering the prospector in his work in the West.
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I came back from the West with a feeling, which has been

confirmed by what I have seen since, that the fight for the

abolition of extra-lateral rights has been won and that a de

termined effort will enable Congress, with fair backing of pub

lic opinion, to make that change in the law. I think that is one

of the things which we can feel pretty certain about if the cam-

• paign is properly managed and carried through.

There is to my way of thinking another very important

situation which is not properly handled by the present law.

The proposed law would have handled it, but evidently the par

ticular method adopted therein does not meet with the approval

of the West. For the large buried deposits, which do not out

crop, and which we all believe will be developed in the West,

the present law is entirely inadequate. Any of you who have

had the actual experience of getting together the large groups of

claims which have been brought together to develop the porphyry

coppers can go back over your minds and recall the subterfuges,

the evasions, the devious interpretations of the law necessary

to do what must be done wherever such properties are to be

developed. I should like to have the way open so that a man

can do a piece of necessary work like that without all the legal

evasions which have been necessary in the past. This commit

tee has set forth what is the ideal thing to do, and has devised

what it feels to be the best possible mining law. "It seems to

me we should not feel its idea is hopeless. Apparently it will

not be possible to get that mining law adopted in the present

state of public opinion. Let us therefore see what is the next

thing to do. So far as codification is concerned, if this codifica

tion does not go through, some other will, because the Public

Lands Committee is engaged in a codification of laws relating to

public lands, and eventually they will reach the codification of

laws relative to lands containing minerals. It is therefore a

question whether the mining law is to be codified later by a

group of lawyers or whether it be done now with help and ad

vice from the mining engineers. We can give that help in no

better way than by changing a few of the features that we

consider most important.

B. Britton Gottsberger.—Mr. Arentz in his remarks has

summarized the main points in the proposed law very concisely

under five headings on which he has asked us to comment. I

should like to say a few words relative to them.

In connection with the advisability of requiring the actual

doing of assessment work on the ground, Mr. Arentz holds to
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the idea that the prospector, through his work on mining claims,

brings them to the point where an engineer can form an in

telligent opinion ; and he cites as examples the porphyry cop

pers. I incline more to the views expressed by Doctor Bain

when he says that most of the assessment work done represents

money thrown away. Referring to the Miami district, I think

Mr. Channing will bear me out when I say that when he first

visited the claims taken over by the Miami Copper Co., there

probably was not one foot of work done on them by prospectors

that helped him to form an opinion of the value of the property.

He must have drawn his conclusions entirely from his observa

tions of the surface conditions coupled with his experience of

what he had seen of similar deposits elsewhere. I believe that

feature of the law making assessment work optional is a very

wise one and am glad to hear Doctor Bain say that it is re

ceived with sympathy in Washington by the present Secretary

of the Interior.

As to discovery, on which point Mr. Arentz asks for in

formation, I believe we have reached the point where we must

frankly acknowledge that if the remaining mineral deposits of

the West are to be opened up, people must be allowed to enter

on them without having to make false claims of discovery at

the time of making a location. The law provides for this and

I think it is a distinct step forward.

As to extra-lateral rights, I imagine that nearly every one

has reached the conclusion that they should be done away with.

In the case of the various porphyry copper deposits, I believe

the question has been universally settled by mutual agreement

among the holders of property in the various camps.

As to millsites of unlimited area, I was not aware that this

was provided for in the law. I think this is a point that has to

be taken up with the Interior Department and the necessity for

any area above the ten acres provided for in the law must be

demonstrated before a larger area will be granted for this pur

pose.

As to the location of claims on cardinal lines, I doubt if

we should insist upon this point. It seems to me, however, that

when we ask for a square claim, we are on very safe ground. In

a district such as Miami, where lodes do not exist and there is

no reason and, in fact, no means of laying out a claim with a

vein deposit, rectangular claims are already largely in use. In

such a location it is very common to find a group of claims laid

out in the shape of a large rectangle composed of smaller rec
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tangles 1500 by 600 ft. in size. Square claims are, to my mind,

a decided improvement. I also like the provision in this law

which provides that one discovery is sufficient to cover the

patenting of four claims in a group, for the reason that the work

necessary for patenting can therefore he concentrated at one

point.

J. E. Spurr.—In general, I fully approve of this proposed

law. In its most essential features it will not, I think, be dis

agreed with by anybody here, or upon full explanation by any

body else, whether prospector, engineer or capitalist ; but it does

appear that it has proved too big a dose at one time for some

people, especially those who go out and prospect and dig a hole

in the hope of getting an engineer on the ground and eventually

a capitalist, and so turning the prospect into a mine. It seems

that some parts of the law have afoused suspicion in this group.

1 think one of the things that has done that is what seems to

them the difficulty in the way of their locating a claim at all ;

it looks to them as if it would be an impossible thing to go out

and prospect, for if they find anything how are they going to

locate? It looks to them, sitting back there and talking of the

iniquities of the Government and the iniquities of capital as if

"something is being put over on them."

Mr. Arentz says something ought to be done. We are all

in favor of that. We all know the necessity of revising our

present inadequate, old-fashioned, and, I might say, even asinine

mining laws, laws that were put into effect before we knew

anything about ore deposits. The outstanding thing on which

everybody can agree East and West is the extra-lateral right.

This isn't a practical thing; it hasn't worked out in a practical

way ; and that statement requires no demonstration to any of

you gentlemen here or to any man who has ever had wide ex

perience in mining. We are the only country as far as I know

which has clung to a theory of the shape of ore deposits, which

would justify as a practical thing the law of extra-lateral rights.

That theory was brought into Congress and put into law by a

Nevada man who was familiar with the Comstock. If we had

never had any more mines than that we could have worked

very well with the doctrine of extra-lateral rights, which em

bodies that inherent logical right of the owner to follow his vein

as far as he can. The trouble is that he can't in nine cases out of

ten ; and if Senator Stewart had formulated the law subsequent

to the discovery of Tonopah we would have had vertical lines.

In many camps, by arrangement among the mine owners, they
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have agreed upon vertical lines, pointing out the way for logical

changing of the laws. If that logical change be made for future

camps, of course we shall need the wider location. The elon

gated location is based on the theory of locating upon a lode

on the dip ; but if you aren't going to be able to follow this

lode, you must have a wider location and the square location

becomes desirable.

It seems to me that we can all get together upon the aboli

tion of extra-lateral rights for claims located in the future. We

must make it clear that it isn't retroactive and doesn't apply to

claims located in the past. That is thoroughly covered in the

bill which has been prepared, but it isn't thoroughly understood

in the West. They believe that this will throw open and in

validate the rights which have been acquired in claims located

in the past. In view of this, I doubt whether after all we may

not have to come back to the piece-meal method and put these

things over one by one ; and only so rapidly as everybody sees

the advantage of these things and wants them.

There is just one more point that I think perhaps is perti

nent and that is the question of requiring discovery. We have

for years located claims without discovery ; we have sworn to a

discovery, and yet we had no honest-to-goodness discovery ;

still those claims hold good and are legal claims. Take the case

of Tonopah, for instance. Those claims are held and worked

in the only possible way under the present circumstances. The

location work and the annual assessment work that is done is

in those cases labor thrown away. Where there is no discovery

it would seem as if it would be better to acknowledge the fact

and better, perhaps, for everybody, if under those circumstances,

instead of digging a hole in the wash, the money could be turned

into the Government treasury or in some other way made ef

fective. In the future we shall have to take up more and more

claims that are covered by overburden and sink shafts until we

find whether there is ore-bearing material underneath. It seems

to me there should be some way provided by which we can hon

estly take up such claims and work them.

Allen H. Rogers.—I think Mr. Arentz does us little more

than justice in saying that we are very sincere on this subject.

I do not know why it is that the people of the West always

refer to us as Easterners. You cannot do much mining around

New York. Most of us mining engineers who live here have

passed a good part of our lives in the West anyway. I feel

sure this bill in its present form is drawn for the good of the
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industry in general. We haven't any particular personal in

terest in it. We believe that the mining industry generally

would be better off with this bill. We have all of us had ex

perience with the result of extra-lateral rights. We have all had

experience of location only after discovery and all the other

features. Mr. Sharpless has told us the historv of the forma

tion of this bill and we have learned that the Society has been

intensely interested and active in the matter right through.

The fact that adverse criticism is coming from the West seems

to me to indicate the need for further discussion among the

Westerners. I suppose it is entirely true that a great many

prospectors regard engineers as their enemies, and I think per

haps there may be some warrant for that; not that the engineer

is really an enemy, but he has to burst a great many bubbles

that exist in the prospecting mind.

In view of the interest that the Society has always had in

this subject and the active part that it has taken in it, it seems

to me that the members of the Society ought to do everything

they can to promote the ideas that are fundamental in this bill.

I hope that when this bill comes before the Committee on Mines

and Mining for a hearing we shall have a committee there to

present the result of the referendum which the Society held

seven years ago on the subject, which included all the principal

features of this bill, that they might know that our action was

favorable.

Archibald Douglas.—My primary purpose in coming here

was to learn as much as I can of this important matter and to

say as little as possible. I have read with great interest the

bill under discussion. I have given it thought and have had

some correspondence in reference to it with Western attorneys.

All mining men and lawyers interested in mining will agree

that if we can secure passage of only that portion of the bill

doing away with the law of the apex the mining industry will

be under great obligation to the proposers of this measure. It

will mark a great advance. One attorney, a distinguished apex

lawyer, suggested to me by way of jest that the old law had

stood him very well.

The lawyer in the East is not so concerned with the ques

tion of conveyancing and the taking up of mining titles as the

attorney actually on the ground. I gather that there is great

opposition from the local prospector and from locators and from

some attorneys in the field, as our Congressman has stated, to

many of the provisions of the bill in reference to the location
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of claims. There is always opposition to change. One sugges

tion that I had was that the square claim, while it might serve

admirably in locating porphyry deposits, might not be advan

tageous in vein sections of the country. There is therefore un

doubtedly a lack of understanding of the effect of the bill.

I hope that this committee will continue and submit this

bill to Congress and keep its strong and representative force

behind it.

S. S. Arentz.—A number of thoughts that had escaped my

attention were brought to mind by the talks we have had here.

I think Doctor Bain is right when he speaks of the utter ridicu

lousness of doing assessment work on such claims as those

covering oil shale. I think those things were in the minds of

the committee when the bill was drawn. It seems ridiculous

to do assessment work on such claims as come under the Stone

Act—phosphate rock, limestone, borax, oil shale, and a number

of other earthy minerals. If we incorporated into the law provi

sions covering such claims ; for example, that work could be

done in one place covering a big area of the claims, it could meet

with no opposition whatever. Another idea comes to me, some

thing to which I have given considerable thought, and that is

that a great number of big mines are going to be discovered

in areas which on the surface show nothing more than decom

posed quartz and limonite stone. The possibilities below cer

tain areas that I know of in the West may be tremendous. At

the present time we have taken up those areas of porphyry

which show a small amount of copper on the surface in some

places, other places that on the surface show no copper stain

and no indication of mineral except replacement ; in other words,

a decomposition of the sulphide in the quartz of shell, where

there is an area of mineralized territory underneath this area

which on the surface shows nothing but decomposed quartz.

Why not get together and cover that sort of deposit, so that

if a man will pursue a prospect diligently with a drill over a

certain period of time and make a discovery, a large acreage

of ground sufficient for some useful work would be held and

patented ? That is what I think was aimed at when this bill

was drawn. I can see that as an absolute necessity if we are

going to prospect territory that has only the slightest indica

tion of mineral, or no indication of mineral whatsoever, but
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latent possibilities, and, as I say, merely shows decomposed

rock.

I should like to see the committee get together, and I would

insist that if the majority of people do not show dissatisfaction

with certain provisions of the bill we have no right to assume

that it wouldn't meet with approval of the majority. For that

reason I would like to see these things put in the bill. Let us

make the bill in toto something that can be passed that way, but

exclude the features of the bill which the man on the ground

doesn't want.

W. R. Ingalls.—I did not intend to say anything tonight.

The committee has done its work and I have thought, and the

other members of the committee have concurred with this

opinion, that we should have nothing further to say on the sub

ject until we were asked to say something. It is certainly far

from our minds to appear as advocates of the bill that we have

drawn. Our position is that of counsel. We have given the

advice that we considered best. We have at no time been under

the impression that our work was perfect. We appreciate hu

man fallability. We do not think anybody will be perfect until

the millenium. We welcome constructive criticism and sugges

tion and it may be. that after all we shall be asked collectively

to express our opinion of it and co-ordinate it, because our work

from the beginning was one of co-ordination and reconciliation

of many different wishes and many different ideas.

There was one thing which in Mr. Sharpless' very excellent

historical summary he overlooked mentioning, namely, that

after the convention in Washington the Mining and Metallurgi

cal Society, addressed to its membership a specific questionnaire

of some fifty questions as to how the mining laws should be

revised. At the same, time the questionnaire was submitted to

the Idaho Mining Association, the Nevada Mine Operators As

sociation and all of the other Western mining bodies which

participated in the Washington convention. A number of those

organizations submitted the questionnaire to their memberships,

and the result of the vote in them was substantially the same

as the vote in the Mining and Metallurgical Society. The com

mittee had all of that, together with all of the work that had

been previously brought out by the Winchell committee, before

it entered upon its work at all.

Now, naturally, there were differences of opinion as to how
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things should be framed, emanating from those who were en

gaged in different kinds of mining and also from different parts

of the country. There were certain fundamentals upon which

everyone agreed. One was the abolition of the law of the apex,

another was the abolition of discovery as a pre-requisite to loca

tion. There was a third one which has not been mentioned this

evening, upon which everybody agreed, and that was that there

should be the minimum of change from the existing laws, the

idea being, and I believe it was a sound idea, that the maximum

of benefit should be had of the wealth of legal decision that

had been given by the courts in the interpretation of the existing

laws. For that reason the committee did not undertake to con

struct an ideal law. If it had been attempting to construct an

ideal law, it would have done something different from what

it did. What it did undertake was to codify the existing laws

and make the fundamental changes that the mining industry in

these numerous ways had shown that it wanted. So much for

that part.

There came then the matter of reconciliation of conflicting

opinions as to details. Everybody wanted a square claim ; no

other suggestion was offered by anyone. However, the people

of the Northwest, being in immediate contact with British Co

lumbia, where they have large square claims and knowing how

well they worked, wanted large square claims. On the other

hand, the people of the Southwest, being in close contact with

Mexico, and knowing how well these small square claims of Mexico

worked, wanted small square claims. The committee had long

debates over that question, as it did over many other questions,

but as I say, although many differences of opinion arose in the

committee during. its deliberations, every single action that was

taken by the committee and drafted in the bill was unanimous.

There might be some details in the bill that everybody did not

like equally well, but before we got through things were fixed

up so that everybody could agree unanimously upon them, and

so it was with the matter of size of claims. We eventually de

fined a claim so as to please everybody insofar as the square

claim was concerned. Those who wanted the large square

claim have it; those who wanted the small square claim have it

at the same time.

I am saying all this at this length to lead up to an explana

tion of some misapprehensions that have been exhibited in the
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talk this evening. The bill as it was drafted and as it is now

before Congress does not in any way change the right or ability

of the prospector to do his assessment work as he does it now

if he wants to. He can do that. If, however, a person who

has located a claim sees that the assessment work will be a

waste of money, or if for any other reason he does not desire

to do it, he has the option to pay the equivalent in money to

the Government not for expenditure in the Government's work,

but for expenditure for the benefit of the district from which it

was paid. That, however, is merely an option. In the case of

ore deposits hidden below the surface for which exploration is

projected, as Congressman Arentz has just indicated, that also

is specifically contemplated and provided for in the bill.

Mr. Douglas has suggested an objection on the part of

some of his legal friends in the West about the inability to locate

claims in a certain way and the objection raised to the square

claim. That is no valid objection, for the person who wants to

do what Mr. Douglas indicated, simply has to locate a row of

claims and he gets the same thing.

There were also other things that came before the commit

tee in its deliberations. It was found, for example, that in the

act of codification, in putting things together, certain provisions

of the existing laws did not jibe with other provisions which also

were in it. It was found that in certain cases the existing laws,

which at present are scattered through the statutes, were in

conflict with themselves. Those things also had to be cured.

Finally, there was the very important situation that had

not been previously considered by anybody during the long

course of previous deliberations and debates by the Society on

the subject; namely, what was going to be done in the case of

the big mining enterprises that we could foresee in the future ;

the cases where very prolonged exploration work may be neces

sary through the sinking of very deep and very expensive shafts;

conditions that could be met only by concerns that were pre

pared to spend a great deal of money in such exploration?

What, moreover, should be done by persons aiming to make a

large development like those of the porphyry deposits? What

is going to be done with the overburden that they are going to

strip off to get at the ore and for the storage of which large

areas are required? And after they get the ore and get to mill

ing what is to be done with the immense accumulation of
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tailings? Those questions had not been touched upon in the

previous discussions, yet they were of very vital importance,

and they necessarily came in to the design of a bill having in

view the general good of the mining industry and having in

view the nature of what we can all foresee mining in the future

is likely to be.

J. Parke Channing.—I cannot agree with Mr. Spurr that it

would be advantageous to modify the present jumble of mining

laws piece-meal. Within the last two or three years I was

instrumental in the movement for the creation of a National

Public Works Department in Washington. The results of that

campaign were so successful, it set so many people thinking,

that we builded very much better than we knew, and the result

is a movement in Washington for the reorganization of all the

executive departments. Whether that will be carried further

I do not know, but I think there is a feeling that the executive

departments in Washington have grown up piece-meal and the

result is chaos. Certainly our mining laws have grown up piece

meal and Mr. Ingalls has shown you that they are chaos. There

fore, I think this proposed law, which really is a modification of

the old laws with the minimum amount of change and with the

addition of these things that seem to be admirable, should be

put through as a whole.

The five points which Congressman Arentz brought up have

been all more or less discussed, but I shall take them up in

the order in which he gave them. First, as to extra-lateral

rights, I think everybody admits that extra-lateral rights should

be abolished. I know in my own past experience, if I looked

at a property I wasn't satisfied to take it over if the outcrop had

been covered, and I was not inclined to consider it unless there

were sufficient claims on the hanging-wall side so that I could

feel that its future was sure to a reasonable depth.

In regard to the assessment work, Mr. Ingalls clearly

brought out that there is nothing in this proposed law that will

in any way prevent the prospector or anybody else from fol

lowing the old way if he wants. There is only a privilege given

in case the owner doesn't wish to do the assessment that he

may make a payment in lieu thereof.

As regards discovery, I believe that the development of

the mineral wealth of this country is retarded and will be re

tarded unless the privilege is granted of making a location with

113



MINING AND METALLURGICAL SOCIETY OF AMERICA

out discovery, and, if I may somewhat amplify what Mr. Gotts-

berger has said, I can say quite frankly that when I looked at

the property which is now the Miami Copper Co. there were on

it possibly forty or fifty pits ten feet deep, not one of which

had shown any ore and not one of which had the slightest effect

on me in determining the value of that property. I knew if

there was any ore in the Miami mine it would be down at least

a hundred feet. It turned out that I had to go down 220 ft.,

so that with due respect to the old-time prospector, I believe

that very largely in the future the properties that will be de

veloped will be those properties which do not show ore upon

the surface. As an additional example of this we have the

United Verde Extension.

As to the laying out of the claims on cardinal lines. The

way that developed was this: it was explained to you that the

people in the North wanted the large claims and the people in

the South wanted small claims, so we finally decided on a claim

of 1320 ft. by 1320 ft., and a smaller claim 'of 660 ft. by 660 ft.

We felt that a great many of these claims would be located

on land that was already sub-divided, and therefore the logical

thing was to make those claims conform to the sub-divisions

of the public survey. Now, assuming that our deduction was

right then the necessary corollary was that if claims were to be

located in unsurveyed territory, it would be desirable to have

them conform as far as possible to the public survey ; therefore,

they were laid out on cardinal lines. I am willing to admit

that possibly our deduction on that point was wrong, and un

doubtedly if the consensus of opinion among mining men is that

claims should be laid in any direction, northeast, southwest, I

would be perfectly willing to change my decision on that mat

ter if it should be referred again to the committee. The only

difficulty would be if claims like this were laid out upon public

surveys they would cut diagonally across the surveys.

In regard to the fifth point, the necessity of getting dump

room for waste and storage room for tailings, I think this is a

very important point and if you had gone through some of the

difficulties that I have in getting land for these purposes and

getting it honestly, you would see what one is up against. As

Mr. Ingalls has very properly pointed out, we are going to mine

in the future more and more ore of low grade and there must

be some legal manner in which the reject can be disposed of.
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If you will read the law properly you will see that no mineral

rights go with the ground and if anybody wished to make a

location on that ground for the purpose of mining he has a per

fect right to do it.

I repeat my firm belief that, with the possible exception of

laying out claims on cardinal lines, I see nothing in the law

which doesn't agree with the express desire of the majority, and

a large majority, of the men in the United States, both pros

pectors, engineers, and financial men who are interested in

mining.

W. R. Ingalls.—May I say one word as to the last point

Mr. Channing has spoken of. I am inclined to think thnt the

committee considers the matter of locations conforming to pub

lic land surveys is one of the immaterial features. The position

of the committee in this respect is rather like that of your doctor

to whom you go for advice and he tells you for the general

benefit of your health to quit smoking; but you plead with him

for the right to continue and ask if it will do you great damage

to do so; and the doctor may say it won't kill you, but you

would do better to follow his advice.

I desire to clear up one other point of uncertainty ; namely,

as to the taking away of any existing rights. The bill does

no such thing. Insofar as existing extra-lateral rights are con

cerned, the bill is as emphatic as language can be in insuring

to every possessor of any valid claim at the present time, or any

invalid claim either, the right to everything that he might have

under the existing law. That cannot be taken away from him.

The bill does not try to do it ; but the bill does something more ;

it gives to every owner of a claim something that today he

hasn't got; namely, whereas at the present time he has the

right extra-laterally to follow any veins that pass outside of his

side lines, this bill confers upon him the vertical rights to any

mineral that may be found in his claim that does not belong

to anybody else.

S. S. Arentz.—I would just like to say a word about having

things in a bill that may destroy it. It is of the utmost im

portance to present in any bill features that cannot be mis

understood. If there are features in this bill that can be mis

understood, and we want the bill passed, let us eliminate those

features and make them plain so that he who runs may read.
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I might just mention in this regard the feature of the bill

regarding patenting. It will take an attorney, and a good at

torney, to tell the ordinary prospector just what he has to do

in that regard. The man will say, "Well, a man can hold twelve

years without discovery; he can hold a claim twelve years."

And the ordinary man that has to do with mining property will

say, "Oh, we don't want that." Well, now, if features like that

could be eliminated and cleared up one by one, as I feel sure

they can be, then we will have something that can be handled

before the House. It is important in legislation in every case

to clear up ambiguities and make it perfectly clear. We all

understand the present mining law and we don't have to be

lawyers to understand it. I am speaking of one grave objection

that I have heard to that particular feature of the bill having

to do with patenting claims.

W. R. Ingalls.—How do you get the idea that a claim may

be patented?

S. S. Arentz.—I am just telling you what people have writ

ten me, and what men who should know have said regarding

it; and so if there is any ambiguity let us clear it up.

J. Parke Channing.—Do you see any ambiguity?

S. S. Arentz.—I am speaking of this phase and I will say

there is some ambiguity. You men have both said that man

isn't perfect and there isn't any bill that can be drawn up by

any set of men, the best men in the world and the best legal

talent, that will not need going over; and that is what we are

trying to do, to perfect it. I am not belittling it, I have the

highest regard for the men on this committee.

The Chairman.—As I read this bill I understand that a

man can hold his claim for twelve years without patenting, but

I don't understand how that affects patenting when he is ready

to go to patent.

W. R. Ingalls.—Most certainly if there are any ambiguities

we want to clear them up, but of course nobody can cure am

biguities that result from failure to read. There are a great

many things that appear ambiguous which I am sure result from

failure to read the text.

H. Foster Bain.—On that point, I do not know whether the
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committee intended those claims should be held ten years or

twelve years and I have studied that.

The Chairman.—As I have read it, it is intended a man

may hold it five years without discovery and then he may go

to patent if he wishes, and apparently he is allowed two years

within which he must patent, but if he wishes he may by paying

hold it a further five years and at the end of ten years he still

has his two years to patent. Am I right, Mr. Ingalls?

W. R. Ingalls.—No. He can hold a claim for five years

without discovery ; then under certain conditions he can hold

a claim for another five years without discovery, but for the

additional term of five years the terms are made very severe.

The idea of that was to meet the conditions that might arise in

the exploration of a very deep deposit for which anybody would

have to sink a deep shaft in which he might meet with very

considerable difficulties that would prevent him from reaching

an orebody if there were such in a period of five years.

Now, the conditions of patenting are quite different. Be

fore he can obtain a patent a discovery must be made and then

after making a discovery he must apply for a patent within a

period of seven years.

Robert Peele.—I came here tonight, as some others ap

parently have, with the idea only of listening, but I cannot help

thinking of a statement made by Judge Lindley in one of his

three big volumes on Mining Law, in which he characterizes

the law of Mexico as being "the best example of a liberal and

progressive system of mining laws of any which has heretofore

been enacted in any country." These are Lindley's words, and

I wondered while sitting here whether the Committee has

studied carefully the provisions of that law, with the idea of

getting suggestions and perhaps avoiding some of the difficul

ties that were found and remedied by the successive modifica

tions of the Mexican law, which was of course originally based

upon the old Spanish code. The recent changes have related

chiefly to matters of mining taxes and duties ; not to the funda

mental provisions of the law.

Another point to which my attention was drawn was a

statement made by Mr. Spurr, to the effect (if I understood

him correctly), that our country is the only one in which extra-

lateral rights have ever been recognized. There was a law of
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extra-lateral rights in Germany in the sixteenth century. I sup

pose it lapsed long ago, because it applied only to metalliferous

deposits, and metal mining is comparatively unimportant in that

country. There was also a law of extra-lateral rights in the

lead district of Derbyshire, England, in the seventeenth century.

In very recent times it was tried again, in British Columbia, but

was abrogated about 1896 because it did not work satisfactorily.

There can be no doubt as to the wisdom of excluding that pro

vision from the proposed revision of our own law, and the

change will probably be gladly accepted by most mining en

gineers and mine owners.

The Chairman.—I am familiar with the Mexican law and

with the law in other Spanish-American countries. I know that

they haven't extra-lateral rights, that they do have square claims

which do not follow the cardinal lines, and certainly in these

essential points this proposed provision conforms to the Mexi

can law.

J. Parke Channing.—One thing in the Mexican law that we

couldn't countenance was that the description and not the monu

ments covered the location.
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ANNOUNCEMENTS

New York Section.—The proceedings of the meeting of the

New York Section, held on May 16, 1922, are printed in this

issue.

A meeting was also held on Sept. 27 at which Mr. F. A.

Eustis gave a talk on the Production of Electrolytic Iron using

Pyrite as the Raw Material. This paper will be reported in

the November bulletin.

At the business session of this meeting Mr. C. M. Weld

was elected Chairman for the ensuing year, Mr. Herbert G.

Moulton, Vice-Chairman, and Mr. Louis D. Huntoon, Secre

tary-Treasurer. The Treasurer submitted the following Finan

cial Statement:

Financial Statement—Year Ended September 30, 1922

1921.

Sept. 30—Balance carried forward $ 78.92

Voluntary contributions from 85 contributors 206.50

Total $285.42

Expenses

Cost of dinners $634.30

Receipts from dinners 592.50 $41.80

Printing and postage (notices) 97.40

Reporting meetings 122.00

Received two-third cost from

Society 81.34 40.66

Telegrams and incidental ex

penses 15.93 195.79

Leaving a Balance as of Sept. 30, 1922 $89.63
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Council.—At the meeting of the Executive Committee of

the Council, held on August 3, the resignation of Mr. B. Britton

Gottsberger as Secretary of the Society was accepted with

regret and Mr. Donald M. Liddell elected as his successor.

At the Council meeting on Sept. 27, in order to make the

representation on the Council approach nearly a representation

based on membership in the various districts, it was decided

to re-district the territory occupied by the membership as fol

lows. Eastern Canada, New England, New York and New

Jersey shall hereafter constitute 1-2-3-4-5. Pennsylvania, Ohio,

West Virginia, Maryland, Virginia, North Carolina, and the Dis

trict of Columbia shall be known as District 6. The remaining

districts remain unchanged.

Nominating ballots have been mailed to the membership.

Referendum—Foreign and Domestic Mining Policy.—The

referendum on the Statement of Principles on Foreign and

Domestic Mining Policy has been approved by the membership,

162 approving unreservedly, 10 approving with qualifications,

2 voting "no".

The Statement of Principles will be printed in the year

book.

The Sub-committees to carry out the recommendations on

the policy are as follows:

Chrome :

Albert Burch, Chairman

E. F. Burchard

Frank Probert

Manganese :

C. M. Weld, Chairman

D. F. Hewett

John A. Mathews

Bradley Stoughton

Petroleum :

A. C. Veatch, Chairman

Van H. Manning

Chester W. Washburne

David White

A. W. Ambrose

Vanadium :

W. Spencer Hutchinson,

Chairman

F. L. Hess

Harold Boericke

Graphite :

Benj. L. Miller, Chairman

Edson S. Bastin

Henry A. Wentworth

Mercury :

Geo. J. Young, Chairman

Murray Innes

F. L. Ransome

Platinum Metals:

A. F. Keene, Chairman

J. A. Schloss

J. M. Hill

Tin:

O. B. Perry, Chairman

A. R. Ledoux

H. H. Alexander

Tungsten :

Fred W. Bradley, Chairman

A. G. McKenna

O. H. Hershey
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Medal for 1922.—It was decided to award the medal for

the year 1922 for Distinguished Service in Contributions to

the Literature of Mining Engineering, the word literature to

be construed as including the compilation of hand books and

writing of text books, as well as original contributions. Bal

lots for nominations have been sent to the membership.

NEW YORK SECTION

Meeting of May 16, 1922

A meeting of the New York Section was held at the Har

vard Club on Tuesday evening, May 16, attended by thirty-five

members and guests. Mr. S. H. Ball, acting as Chairman of

the evening, opened the meeting. Mr. W. R. Ingalls discussed

some Economic Facts and Opinions, followed by Mr. Sam

Lewisohn on certain conditions regarding the labor question.

Mr. Ball.—Members of the Mining and Metallurgical Society :

I know you will all join in regretting that our Chairman, Mr.

Weld, is not with us this evening, but he is on a professional

engagement and I think if a mining engineer is on a professional

engagement at the present time he is to be congratulated. An

American colonel now residing in London recently stated in an

afternoon speech that a woman's skirt should be long enough to

cover the subject and short enough to be interesting. My own

speech is going to be still shorter than that would indicate. It is

unnecessary to introduce our Past President, Mr. Ingalls, to the

members of the Mining and Metallurgical Society. After he has

given us a talk the subject will be open for discussion both by

our guests and our members. Mr. Ingalls will now favor us

with a talk on some of the economic questions of the day. (Ap

plause.)

Mr. Ingalls.—Mr. Chairman and Members : I feel that every

body ought to be pretty weary of hearing me about certain sub

jects. The only possible reason to the contrary is that the sub

jects that are engaging our attention at the present time are so

vital. Mr. Ball has stated that after I have spoken the subjects

I may touch upon will be open for discussion. This may open

a very wide range for at this moment I do not know what the

subjects are going to be. I am going to proceed more or less

at random and speak of things as they occur to me.

I shall begin by dwelling a little along the new line of

thought and research, the new viewpoint in which economic
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questions are coming to be studied. This may be briefly charac

terized as the quantitative viewpoint. It is not an entirely new

viewpoint or a new field of research but recent conditions have

made it possible as never before. I will quote a moment from

an article on this subject that I wrote recently which I am sure

none of you have seen, which will give perhaps in the fewest

words what we may describe as quantitative economics. It means

the economic investigation of the things that can be measured

arithmetically, statistically, and otherwise, the attempt to make

such measurements and the determination of laws from the facts

that are determined as existing. There are some economists who

would banish the old scholastic definitions and start anew with

the thought that unless we can have quantitative definitions it

is better to have nothing at all. That is summarized in a recent

expression by Cassell, the Swedish economist, who is one of the

outstanding figures of Europe at the present time, who would

sweep away all of the old cluttdr and begin all over again from

the standpoint of fact. This is no doubt too iconoclastic, though

there is merit in the idea. There is probably a great deal in old

theory that has been founded merely on conjecture that will

prove to be not supported by facts when the facts have been

determined. But we must first of all get the facts and that is

what is now important.

Abroad Bowley, Keynes, Cassell and others have all done

noble work in this direction. In America King, Friday, Ander

son, and a few others have worked on, bold and stimulating pio

neers. The moulding of thought on the new lines may be at

tributed largely to the war, for although it produced a good deal

of emotional economics and pure nonsense, it opened the eyes

of a great many men not only to the need of scientific investiga

tion but also to the proper ways to enter upon it.

This approach to economics is one that appeals especially to

the engineer, for it is the very essence of engineering, first to

determine facts and then to draw conclusions from those facts

and finally, if possible, to establish laws. As I previously indi

cated, the great trouble with the student of economics in the past

has been the absence of the facts, the inability to get them. More

than that it is necessary that what are assumed to be the facts

shall be established beyond question, that they shall be estab

lished in such a way that everyone agrees about them. We have

often things that are really facts but of which the source is un

known, or as to which there may be doubt. For example, one

of the basic factors that is involved in any consideration of the

economic position of a country is the amount of its annual gross
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income. For a good many years Doctor B. M. Anderson, who is

now the economist of the Chase National Bank, had been com

puting annually and publishing in "The Annalist" an estimate

of the gross income of the United States. Probably not very

many people paid much attention to it. Those who did were no

doubt of the opinion that it might be merely a clever guess and

might be nearly right or might be quite wrong. It subsequently

proved from studies of another body, about which I will tell you,

that Anderson's estimates of the national income of the United

States up to 1916 were pretty good ; were in fact very close. After

• 1916 the general chaotic conditions prevailing in all world affairs

destroyed the validity of the index factor that he had been using

and after that his estimates began to go quite wrong. But, in

fact, we did really have through his work valuable data, without

knowing how valuable it was.

A few years ago there was organized in New York a unique

body under the name of the National Bureau of Economic Re

search, whose purpose was to be the study of conditions and the

determination of basic facts in such a way that they might be

agreed upon as facts. This body was constituted with a board

of nineteen directors, under whose control the research staff

operates and conducts its studies. This board of directors was

constituted to a large extent by nomination on the part of na

tional bodies with a view to representing all colors of economic,

social, and one might say even political law. The conception

was that a group of reasonable men whose opinions and predic

tions might be as far apart as the North Pole and the South Pole

might nevertheless be able to agree that certain things were facts

and put them out of discussion.

This board of directors comprised such differences of opinion

as may be exemplified by Mr. Roberts, who was appointed by

the American Bankers' Association, and Mr. Frayne, who repre

sents the American Federation of Labor and goes also into the

Socialistic ranks. Not long ago at a meeting of the board the

question of broadening its scope came up. It was suggested by

somebody that it would be desirable to have an even more Social

istic viewpoint. Our Socialist member spoke up and asked if he

were not adequately representing the Socialistic party. Some

body retorted, "Oh, yes, but you're only pink. We ought to

have a real Red." (Laughter.) So this board of directors rep

resents all colors and shades of economic and social thought from

the pale pink to the ultra violet. (Laughter.) One of the secre

taries of this organization only yesterday showed me some responses

to letters that he has been issuing for a purpose and among them
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was the reply from the president of an automobile manufacturing

company somewhere in the West, which was very brief and very

much to the point. It was this : "You certainly have got all

kinds of thought on your board of directors. I don't see how

you agree on anything." (Laughter.) Well, in fact, the first

study of this organization pertained to the national income and

the technical results of that amply proved the validity of the con

ception that there could be an agreement of reasonable men as to

what are facts. The report on the subject that the Bureau has

issued, giving the amount of the national income over a series of

years, and giving the essential division thereof between labor *

and the class that may be grouped as property and management,

has gone out with the assent and approval of the Socialist and

labor members of the Board as well as those who exemplify dif

ferent opinions. Certainly such a thing is a very great step in

advance. It gives us something on which to draw, on which to

base calculations With such basic knowledge, economists and

statisticians can more intelligently approach the investigation of

such questions as the business cycle, which is among those that

are particularly engaging attention at the present time.

We in this country in common with the rest of the world

are now passing through the stages of readjustment that inevita

bly followed the greatest cataclysm in industry, in social affairs

and in everything that the world has ever known. We in com

mon with everyone else, abroad as well as here, are vitally inter

ested in how long this readjustment is going to last. A good

many people in their interest, in their hopes, in their wishes that

may be father to their thoughts, are talking a great deal about

business cycles, as though we had just passed from the crest of

one through the trough of depression and were starting upgrade

again toward a new crest. Some of these people go so far as to

conceive that business cycles recur with a certain rhythm every

so many years. Some say thirteen years, others say eleven years,

and others have their own ideas, but in all cases the conception

is of regularity.

This is no new idea. Only last evening I happened to pick

up a French work on economics of about fifteen years ago and

instantly my eye fell upon a chart of business cycles that this

French author had plotted from almost the beginning of the last

century and had shown peaks and depressions with almost the

regularity of a picket fence. I don't think that there is anything

in that idea. I cannot see why there should be. That business

pursues its course of ups and downs in undulations is obvious.

Everybody knows that. But because it has gone up and come
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down why should it immediately go up again? It does not stand

to reason that it should. Even within the last few years that are

very fresh in our memories we see that things did not happen so.

Immediately following the armistice we had rather a sharp de

pression in business in this country which ran for some months,

following which business rose to a high peak which culminated

sometime in 1920, from which it descended to a great depression

and from which depression, since the beginning of this year- we

have had a little start upward. But no matter how much we

should like to have this upward course continue to a new high

peak we have no reason that I can see to be sure that it is going

to do so, no reason to think that after a little further rise the

trend may not be reversed with everything going down again.

In this connection, it is unfortunate that we do not possess

any real good indexes of business to show how things are going,

to show where we are at any given time, or anyhow with no more

delay than a month or two. There are many efforts to arrive

at such ideas by studies of data that are conceived to reflect

basic factors, such as bank clearings, car loadings, the production

of pig iron and other things of similar nature. There are at

tempts to consolidate such data into composite graphs. I am not

at all sure that any of such lines really correlate with the actual

changes of business or afford us really reliable indices. I think

that if we were able to procure reliable data as to the percentage

of employment in a country we should have the best possible

index. The question of physical production connects itself more

closely with the work that is done by men in employment than

any other factor that I can think of. Such a picture needs, of

course, to be modified by some factor representing efficiency.

Some studies as have been made by statisticians in this country

indicate to me that physical production in the past has in fact

more closely coincided with this condition than with any other.

Unfortunately, we do not possess any good data bearing upon

this subject for the United States. That is a matter into which

a great deal of research is now being made by various bodies

under the inspiration of Mr. Hoover. In several of the countries

of Europe there are regularly compiled fairly accurate data of

that kind, especially in Great Britain and in Germany, and ex

amination of such data for those countries seems to agree with

and reflect and show the actual situation existing in those coun

tries.

In Great Britain the rate of employment kept fairly high dur

ing 1919 and to about the middle of 1920, when the line took a

plunge downward and, after attaining a low point in 1921, rose
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a little and then fell back and since the beginning of this year

has been ascending just a little bit, which showing is in close

agreement with the situation of foreign trade, pig-iron produc

tion, coal production and other physical data of Great Britain

that are available. Germany has since the end of the war shown

the highest rate of employment among any of the countries of

Europe. Its line has indeed been very high, running pretty regu

larly only a little short of one hundred per cent. However, all

data reflecting physical volume of production in Germany has

shown a greatly subnormal rate, indicating that although the

German people have been quite fully employed their efficiency

has been greatly reduced. The causes for such reduction in effi

ciency are various, but among them is considered to be the effects

of the eight-hour day, which immediately after the armistice was

established by decree. It has not been put fully into effect but

it has been so to a very great extent and indeed the pressure of

the labor unions in many of the factories and many of the mines

the working time has been reduced, not only to the forty-eight

hours permitted by the original decree, but to as low as forty-

two hours. The labor unions of Germany are now endeavoring

to secure the enactment of that decree as a law. The employers

of the men are opposing the effort very vigorously, asserting that

it is impossible to maintain the production of Germany at the

necessary rate with the shorter hours of labor, statistics showing

the physical volume of business in Germany support that con

tention. The fact is absolutely that at the present time in spite

of high employment in Germany the industrial activity, the in

dustrial productiveness of that country, is subnormal as com

pared with the figures immediately preceding the war.

In France there has been a similar experience, with the dif

ference that in France the eight-hour day, which was instituted

in the first place by the labor division of the League of Nations,

or I should say the idea of it was so instituted, was actually made

a law. The results have been so very serious in reducing the

productivity of that country that strenuous efforts are now being

made to secure the repeal of that law. The contention that the

shorter working hours would keep the workmen so refreshed or

prevent him from being so tired that he would do more in eight

hours than he used to do in ten has proved absolutely a fallacy

in both Germany and France and these are the only important

countries of the world where there has ever been any real test

of the effects of the eight-hour day en masse. In France it has

been found that the ambitious workman, anxious to improve his

position, would himself not be content with an eight-hour day.
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but after working eight hours in one employment he will go

somewhere else and work four hours more in another job, while

the unambitious, simply loafing, get so tired in loafing that they

do not do so much in eight hours as they used to in ten hours.

In this country, of course, we have had a great deal of the eight-

hour day but it is very far from being universal. I do not recol

lect the percentage, but it is only partial. Now, in any considera

tion that we give to our own affairs in this country, to the pros

pects for our own business, we must take very seriously imo ac

count the situation in Europe, for the ideas that are being

expressed from time to time that our export trade is immaterial,

being only a small percentage of our total, that we can in fact

get along all right without Europe, is the worst kind of nonsense.

It is unnecessary to dwell upon the nature of that nonsense

among a group of men who are largely interested in the produc

tion of copper. This country is not independent of Europe. Its

affairs are very closely interwoven with those of Europe. We

cannot expect to approach a period of unparalleled prosperity,

which some optimists are seeing about six months from now, we

cannot hope to have anything of that sort so long as the situa

tion in Europe is what it is, and in fact the situation in Europe

is today as bad as it can be and has shown but little if any sign

of improvement.

In this country we have had since the beginning of this year

unquestionably some improvement in the physical volume of our

business. It has been of a rather curious nature. It has been

concentrated especially in a great burst of activity in building

houses and also in the manufacture of automobiles. To some

extent there has been also an improvement in the building of

locomotives and railway cars, but to no such extent as in the

building of houses and automobiles. In the other manufacturing

industries there has been but slight improvement, if any. In

retail trade there has been a decline. There are a number of

important factors which make negative signs. In building an

alyses all the data show that the great activity has been and is in

the building of dwellings. Next in order is perhaps the building

of schools and other public affairs. In the erection of industrial

and business buildings there has been only slight progress.

Analysis of the automobile-manufacturing business tells a

similar story. The great progress has been in the construction

of pleasure cars. In the construction of trucks there has been

but little gain, but little advance. We might carry the analysis

further. Out of the pleasure cars the construction of those other

than Fords has gained most rapidly. Up to the present time the
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business of building Fords has rather lagged behind, but right

now there appears to be a change in that situation, with Fords

going ahead at a great rate.

The building of dwellings that has been going on in recent

months, is inspired of course by the attractiveness of high rents.

The building is to a large extent speculative. It has been pro

moted in many quarters by abatement from taxation for various

periods or there have been given other kinds of artificial assist

ance. This building is going on under conditions of construc

tion costs that are still very high, somewhat off from the peak,

but still at about 1.75 to 1.85: as compared with the immediately

pre-war costs. This speculation in building looks to me as not

unlikely to have the same kind of result to the speculators or

investors, involuntary or otherwise, as did the purchase of cop

per stocks in 1917. The construction of automobiles for pleasure

purposes on the unbridled scale of the present time, assisted

also by the same kind of easy money that has been instrumen

tal in promoting a boom in the stock market, seems to me also

to be holding out ominous signs. We are certainly not experi

encing any kind of recovery in the economics and affairs of this

country as would justify our people in buying new automobiles

and running older ones on the scale which they are doing.

These branches of activity which constitute the main im

provement in business in this country since the beginning of

this year find faint and very precise reflections in our metal

markets. Of all of our metals, lead has been and is still

strongest. Why? Because lead is especially required for build

ing, both for painting and for plumbing, and because extensive

manufacture of automobiles and the operation of old ones cre

ates a large demand for storage batteries, while incidentally the

radio telephone craze has contributed to that demand, and lead

supplies being not so abundant as some others, the lead market

is naturally and quite properly exhibiting considerable strength.

There has also been a strong demand for iron and steel,

called for largely in automobile construction and indispensable

railway work that could no longer be delayed. I doubt if the

demand for copper has increased in the same proportion. The

electrical-manufacturing industry, which is the mainstay of

copper, has certainly not improved in anything like the pro

portion of improvement in automobile manufacturing. Of

course, the increase in automobile manufacturing itself does

create a rather important increased requirement of copper. I

suppose that the average automobile of the present time carries

around in its makeup about forty pounds of copper in all forms.
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Zinc has not perhaps participated in the new demands so much

as lead but after all the zinc business for a time is not going

to be so bad as for a while it has looked. Indeed, we may

have for a time a pretty good business in zinc following the

exhaustion of the invisible supplies.

I do not think that this country is yet anywhere near being

through with its process of readjustment. In some directions

yes, but in a great many, no. It is almost futile to hold that

following such an upset in everything that we, in common with

the whole world, passed through in the six years, from the

middle of 1914 to the middle of 1920, is going to be corrected

in the short space of a year and a half or so. I date the begin

ning of our readjustment not from November, 1918, but from

about the middle of 1920, and it did not get really going until

nearly the end of 1920. In the period between November, 1918,

and July, 1920, although the armies had ceased from killing

and maiming each other, the people of the world were pursuing

the same policies of extravagance in living that they had

learned to do during the war. The real reverse did not begin

until Europe had exhausted the credits that we had given to

her. The very conditions that have tempered this readjust

ment, that have averted financial crises such as followed the

collapse in 1907, which was the result of adverse conditions

manifestly inferior to what confront us now have been retard

ing. That we have had no such acute financial disturbances

has been due to our Federal Reserve System, but that in itself,

ipso facto, has been delaying in its action. Similarly, the gin

gerly way in which our labor situation has been handled, the

effort that has been exhibited in many quarters, perhaps in all

quarters, to bring labor down as easily and gently as possible,

also has been, ipso facto, a delaying element. But while the

outcome may be postponed, it cannot be avoided. It has got

to come about. We cannot continue to go on and do our work

and function industrially with any success so long as we have

such conditions as that in which the United States Labor

Board requires the railways to pay fifty cents an hour for the

same kind of labor that private persons get for thirty cents an

hour a hundred yards away. Such a condition as that is illus

trative of many maladjustments existing all oVer the country,

which cannot be permitted to exist. The natural course of

events will prevent them from continuing to exist, but until

those maladjustments have been mainly corrected, the sure

foundation for national prosperity, or such national prosperity

as we may be able to enjoy without the full co-operation of
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Europe, until such a foundation has been laid, we can hardly

think of even beginning to return to normality. I thank you.

(Applause.)

The Chairman.—I think Mr. Ingalls has given each one of

us a good deal to think about and I am perfectly certain that

there are large questions that each one would like to ask and

there will be later an opportunity to do so. We have with us

to-night Mr. Sam Lewisohn who has stated that he will talk to

us on certain conditions regarding labor. I am sure we will all

be glad to hear from Mr. Lewisohn. (Applause.)

Mr. Lewisohn.—The old adage goes, "Who shall decide when

doctors disagree". But after Mr. Ingalls' authoritative address

on present-day economics I feel that I know just about enough

about economics not to discuss quantitative economics, business

cycles or index numbers. ■ I do want to say however, that I agree

with him very heartily that the maladjustments in our wage sys

tem will have to be corrected. I feel that the disparities that

exist between wages in different industries are retarding influ

ences to a returning prosperity.

On the other hand, I am not quite so sure as to his conclusion

as to the effect of the adoption of the eight-hour day in France

and Germany. His conclusion seems to me to be a "non sequi-

tur". I would be interested in learning later who the persons

were who informed Mr. Ingalls that the adoption of the eight-

hour day has been the cause of the "decrease in productivity in

those countries. It seems to me that there may be other causes,

Mr. Ingalls ; for example, the physical depletion of the population

of those countries due to their war experience. Their physical

stamina and their moral stamina were seriously depleted after

what they had gone through during the great war. It therefore

seems to me that the decrease in production could not possibly

be said to be due solely to the adoption of the eight-hour day.

Though it is very difficult to find data that is conclusive, experi

ence in this country on the whole seems to be rather favorable

to the adoption of the eight-hour day in most industries. I know

as far as we have adopted it in any plants in which we are inter

ested, the results have been encouraging.

But I shall shift the basis of the discussion and getting away

from quantitative economics, shall discuss rather the question of

the human and the dynamic conditions in industry. It is a com

monplace that the tendency of the last few decades has been to

emphasize the mechanical at the expense of human relations. A

large part of the progress that has been made in mechanical af
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fairs has been due to the fact that here we have a field where

results can be measured and where quantitative methods can

be used. The utilization of these methods has made possible

the extraordinary results that have been accomplished and

which have been a constant source of wonder to those of us who

are laymen. Certainly our best minds seem to have been ab

sorbed in the mechanical and not in the human side of things.

This is largely due to the fact that in this realistic age of ours we

prefer results that can be measured. It has been peculiarly

true of industry. Industry has gone ahead by leaps and bounds

on this practical mechanical side, but much less progress has

been made on that side which has to do with the organization

of human relations.

The following excerpt from an article which appeared in

The Atlantic Monthly from the pen of the English manufacturer,

Mr. B. Seebohm Rowntree, is interesting in this connection. Mr.

Rowntree during his visit in this country last Fall took occasion

to go through a large number of the manufacturing establish

ments in the northeastern portion of this country. His observa

tions follow:

"No one can carefully observe modern industry without being struck

by the difference between the way in which the average employer approaches

the solution of technical difficulties in his business and the way in which

he approaches labor difficulties.

"I have just visited a large number of factories in the United States,

and I have been amazed by the high degree to which research departments

have been developed.

"But when the heads of these factories pass from the technical to the

human problems of industry, tfie scientific spirit seems to leave them.

Their dealings with 'Labor' are comparatively crude and unscientific, and

are characterized by the very 'rule-of-thumb' policy which is so rigorously

avoided in connection with technical problems. There is none of the

spirit of the explorer, of the research student, in the dealings of the

average employer with labor problems. He is inclined to take things for

granted—to accept theories which he has never examined."

Now, that statement is a very interesting one, coming as it

does from a man who is a very close student of labor problems,

one of the authorities on that subject in England, and who

himself has a plant that employs upwards of four or five thou

sand men.

I think I may say that you engineers are particularly at fault

in this respect. I have found that engineers, young or old, will

discuss questions of mining methods or of assaying, etc., by
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the hour, engineers who on the other side are bored when any

attempt is made to interest them in any brand of personnel

■problems such, for example, as foreman training. I have been

told of other engineer executives, men in responsible positions

at the head of very large organizations who have neglected per

sonnel problems because their chief interest lay in "theories of

balance". Now, the problems of organizing sound relations in

the factory and the mine are sort of a mixture of politics and

salesmanship and to the type of mind trained in mechanical pur

suits this is apt to be distasteful from an intellectual point of

view.

Though there has been a neglect of all sides of the personnel

problem, it is particularly true as to the relations between man

agement and the common workmen; that is, the rank and file.

With respect to these relations between the management and

the rank and file the difficulty is not only one of general neglect

because of absorption in other problems, but is also due, I think,

to the class consciousness which has resulted from the history of

the labor movement that has created barriers which present a

special obstacle. I am not now referring so much to the class

consciousness of the rank and file themselves, but rather to the

class consciousness of management. I feel that Marx has sold

his theories not only to some groups of the working class but

also to many groups of employers, engineers and managers.

The attitude of some members of the employing ranks to their

employees seems to be inspired by a mixture of fear and ignor

ance. We have heard much of the inferiority complex. There

is also a superiority complex.

Industrial politics are therefore distasteful to many mana

gers for more reasons than one. There have, of course, been

other reasons than the two above mentioned—that is, those of

absorption in mechanical pursuits and class consciousness—why

these problems have been neglected. It has appeared super

ficially to many business leaders that profits were more depend

ent upon skilful financing, purchasing or salesmanship. But in

recent years business men in general and you engineers in par

ticular, are beginning to realize that for various reasons it is

imperative that we come nearer to solving the problems of work

ing out relations between management and the rank and file.

The first reason that suggested itself as an argument for

paying more attention to creating a better understanding be

tween employers and employes is the necessity of a greater

productivity. This is an argument that will particularly appeal

to you engineers. You have come to realize that productivity
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depends not only on good engineering and good mechanical

devices but upon effective personnel admiration. A machine

can be bought but we must get co-operation from our employees.

And let me suggest, there is no use of weeping because we don't

get that co-operation. It is strictly the responsibility of man

agement to secure it. Management should not set up an alibi

by blaming labor for their failure to do so.

But there are other cogent reasons for properly organizing

human relations in a plant than that of anticipated gain in pro

ductivity. For example, we are all interested in the creation of

sound human values and if in our factories the handling of person

nel problems is ignored we cannot have those sound human values

in the community. And a third reason is this : It has not been

sufficiently realized that the very best melting pot for social

classes is in manufacturing establishments. It is not only a

question of a proper understanding between the manual laborers

and the monied classes, but also of a proper understanding be

tween the manual laborers and the intellectual and professional

classes. It is most important that the rank and file appreciate

the value of brains in our social structure. Unless engineers

and other professional groups sell themselves to the rank and file

in the plant and in the factory, I do not know how this apprecia

tion can take place. The situation in Russia, the situation in

Italy, demonstrated that the workers had no sympathy with the

intellectual or professional groups. It is a warning to engineers

and professional groups generally that they must give more

attention to industrial politics.

Now in approaching these problems there are two mistaken

attitudes that management should guard against. One of these

attitudes is to inveigh against labor, the other is to patronize

labor. As far as blaming labor, management must realize that

they, have assumed the leadership and that they have the re

sponsibility of getting results. It is they that must take the

initiative in establishing any sound industrial relations and meet

labor more than half way. There is no more use cursing labor in

public or private than there is cursing a refractory engine. It

does not solve the problem. You engineers must approach these

problems with the same poise and perspective with which you

approach other problems.

Now, on the other hand, it is worse than futile to approach

labor in a patronizing manner, particularly in this democracy

of ours where we all claim to be regular fellows. I am not one

of those who believe in industrial democracy, so-called, though

I do believe that the desire of the workmen for a certain amount
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of self-expression should be recognized, satisfied and catered to.

It is even worse than futile to preach to the workman and to tell

them about their economic duties in a sort of a better-than-thou

attitude. The way to reach their minds and their hearts is by

giving them a square deal and this can only be done if proper

attention is given to problems of human organization in the

individual plant and real leadership is given them.

Of course, after and only after the confidence of the men has

been secured management can very properly discuss the econo

mic condition of the particular industry and the country with

the men and if this is done in a non-patronizing spirit, with suf

ficient tact, real progress can be made and has been made in

this direction. Mr. Hook of the American Rolling Mill Company

is very much interested in this phase and much progress has

been made in the plants of the American Rolling Mill Company,

in this direction.

When I spoke of the necessity of organizing human rela

tions in the plant I did not mean by any means that the manage

ment should adopt the latest fads and fancies. Just as in

governmental politics so in industrial politics there is no one

method that can be recommended as fitting the particular case

and it is a question of working out the method best suited for

the particular plant or organization. For example, when a

manager is a natural born leader and the plant is sufficiently

small the problem of maintaining the esprit de corps is relatively

simple, though even in such cases careful organization is neces

sary. But it is not always possible to secure a manager who is a

genius at organization and in many cases the plant is too large

to permit of management exercising a personal influence. In

such cases a carefully thought out plan of employe's represen

tation and a well organized service department will help to

solve the problem. The main problem is that of making cer

tain that as much time and attention are devoted to these prob

lems as are devoted to other problems. I have seen really

remarkable results brought about when this attitude is once

assumed. We Americans are ingenious people and it seems

to me that there is no earthly reason why we shouldn't be able

to solve these problems of industrial politics as effectively as

we have mechanical problems. It is a question of the will to

do and our ability to rid ourselves of our hitherto subjective

attitude. The matter is mainly one of emphasis and the important

thing is that the personnel problem as far as it applies to the

rank and file be recognized as a major problem and not a

minor one, as it has been in the past.
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Now, from what I have said I do not mean to suggest by

any means that there are no points where the interest of em

ployers and employees are antagonistic, for we must recognize

that there are many points in which they are, but this' does

not mean that there is a large area in which controversy plays

only a minor role and which involves the continuous and con

structive every-day problems. You and I can go out as

employer and employee and when we are through bartering

recognize that we must work together.

Particularly in working out relationships with unions, we

must realize that labor organizations thrive on conflict and

can almost always beat the employers in a fight. While labor

unions are often administratively a nuisance they should be

recognized as absolutely necessary organs for social improvement.

Under non-competitive conditions where management has properly

worked out the human relations they become unnecessary as

far as the welfare of employers or of society are concerned, but

the way to prevent their intrusion is by constructive treatment

of the problem and not by warfare.

. Now, the question of the distribution of the profits of an

industry is of course a difficult one. Mr. Ingalls has alluded

to the researches conducted by the Bureau of Economic Re

search. According to that Bureau I believe that about seventy

per cent of the net value of the product of mines, factories

and transportation went to the manual and clerical employees in

1918. The question of distribution does not therefore seem to

be as important a problem as the problem of getting a larger

national dividend and getting it with a minimum unnecessary

friction. Mr. Hoover has said in his "Principles of Mining"

that you engineers are the buffers between capital and labor.

I do hope that you are going to act your part. (Applause.)

The Chairman.—I am sure we all feel very much indebted

to Mr. Ingalls and Mr. Lewisohn for these two talks and I am

certain there are ' many subjects which you will wish to dis

cuss. I am pleased to call on any of you who wish to discuss

or ask questions regarding the talks.

Mr. Washburn.—Mr. Chairman, may I ask Mr. Ingalls to

please explain a little more in detail the remark he made about

the unusually low interest rate now prevailing. I thought

perhaps you might be willing to give us a little more detail

as to why it is prevailing at this time.

Mr. Ingalls.—I do not think I touched on that subject.

Never mind that. The low interest rates are obviously the re
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suit of the release of funds from what last year we referred to

as frozen credits ; they are a reflection of easy money.

Mr. Charming.—Mr. Otto Kahn's explanation is that on ac

count of the present industrial conditions, and the failure to

reduce the high wages paid in certain basic industries, also on

account of the income tax with its elimination of taxation for

the people of lower incomes and the gradual increase in the rate

as income goes up, that there isn't the tendency on the part of

those controlling capital to invest it in industry. The capital

which has become liquid in the last year and which should go

into industry is used either for speculative purposes or is used

for buying tax-exempt securities. The proceeds from the sale

of those tax-exempt securities is used in building roads, public

works, possibly in lighting plants, and in building those things

which in reality the country does not need, the things which are

not of the greatest and most vital importance. The major thing

that Mr. Kahn brings out is that because of this irregularity as

he expresses it or the want of balance in our method of income

taxing that this money is not put in industry and is being used

for speculative or other purposes. .

I'd like to ask Mr. Ingalls a question. In view of his state

ment that during the last three or four years there has been no

increase in our capital in the United States, that is, that our

expenditures have been about equal to our income, it has been

a surprise to me in the last few months to see this large amount

of available funds represented by credit suddenly coming to

the front and I am wondering where it really comes from,

whether it really does represent savings or not. What do you

think of it, Mr. Ingalls?

Mr. Ingalls.—I think there is a general confusion among the

subjects of wealth and capital and credit and funds. In order

to express our capital goods, or our wealth in the aggregate,

they have got to be put in the term of dollars so as to arrive at

the total goods. You cannot add ships and automobiles and

houses and get any total. Now, in order to arrive at any total

then we have got to assume some kind of a dollar and we have

assumed the dollar of 1913 as that kind of a dollar. Expressed

in current dollars wealth and capital both may fluctuate very

greatly and through fluctuations upward give rise to the oppor

tunity for the creation of an inflated volume of credit which may

in the end prove to be quite fictitious, but in the process of re

adjustment to wipe out the fiction that exists there may remain

enough to give the appearances during a time of readjustment

of a great abundance of credit.
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Mr. Moulton.—I don't believe economists generally have

given full realization of what the effects of the extension of

credits have been. These funds have come back to city banks

and they are back in New York. Probably the figures are multi

plied several times, coming back through frozen credits from

country districts, and the apparent multiplication from bank to

bank.

The Chairman.—I think Mr. Rogers of the national society

will have something to say to us.

Mr. Rogers.—It has been rather surprising to me that this

discussion reveals that as engineers we take so much more in

terest in Mr. Ingalls' talk on economics which have little bearing

on engineering than in what Mr. Lewisohn has said. Mr. Lew-

isohn says that as engineers we are not doing what we ought

to do with the labor question. I think he is quite right. Some

time ago we had a committee, I think it was called the Commit

tee on Vocational Education which rendered a very admirable

report and it was a great disappointment to me that the Society

at large took so little interest in it. We should be more inter

ested in all human relation subjects. A few months ago we had

here Mr. Wiley, manager of a coal property over in West Vir

ginia. He told us at great length about his experiences with

the union and how he handled things. He was an example, it

seems to me, of an engineer who understood human relations

and so got along finely with his men even though they belonged

to the coal-miners' union which is said to be about as bad as

there is. I think that Mr. Lewisohn's point that we, as represen

tatives of the intelligensia, ought to be leaders, is mighty well

taken. The labor leaders are teaching their followers a lot of

false doctrine. I think I spoke the other night of the Textile

Workers' Union, which has in its constitution the declaration

that the products of industry belong in their entirety to labor.

I have no doubt that the bulk of the members of the union really

believe that and the only remedy for such a condition must be

education. We presumably have more brains than the bulk of

the people and we ought to devise some way to show them that

such cannot be the case. This is why to me it is a very interest

ing thing that this National Bureau of Economic Research is

establishing the actual figures showing the distribution of the

products of industry between labor and management and prop

erty. These subjects are of vital importance to us as engineers

and managers and we ought to give them the closest thought

and attention.
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The Chairman.—Mr. Charming, you were at the Tennessee

Copper weren't you, when the change took place from the

ten to the eight-hour shift?

Mr. Channing.—No, I wasn't there.

The Chairman.—Was Mr. Gottsberger there at that time?

Mr. Channing.—No, it was after we were both out of the

direct management.

The Chairman.—The victim evidently isn't here. I knew

that company had gone through that process and I thought

we could get some definite data on it.

Mr. Channing.—I was going to say that I just got yester

day from Mr. Wallace, the Secretary of the Federated American

Engineering Societies, the preliminary mimeographed copy of

the study of the two versus the three-shift. I haven't been

able to read it. That is a very careful investigation that was

made with a good supply of funds behind it and I think in a

very short time it will be published in book form and then we

will get a very good exposition of it. As I remember, I think

both the experience in Tennessee and at the International

Nickel Co., was that at the start-off on the change from the

two twelve-hour shifts to the three eight-hour shifts there was

a marked increase in costs, which, however, in a few months

largely disappeared. I must say that I agree with Mr. Lewi-

sohn and am more in doubt of Mr. Ingalls' statement that a

large proportion of the want of productivity is due to the

change from the longer shift to the shorter one. I think as Mr.

Hoover very properly said, there is no fixed number of hours

for a day's work ; it depends very largely upon the industry.

For example, if a man is running a crane in a smelting works

you can't work him twelve hours. In fact, in Tennessee we

used to have our crane runners work six hours.

Now, from a purely economic point of view there is no

earthly reason why a tapper in a furnace shouldn't work

twelve hours, because all he may have to do is tap once an

hour. He works pretty hard for fifteen minutes and then sits

down for the rest of the hour. If we were to look at it, how

ever, from a social point of view, the question is what kind

of a citizen do we make out of that man if we have him work

ing thirteen hours one week and eleven hours the next week?

On the contrary, however, we must realize that there are cer

tain types of foreigners who come over to this country whose

138



MINING AND METALLURGICAL SOCIETY OF AMERICA

mentality is low and always will be low. There are men who

would pass possibly Class D in a psychological examination

and that man wants to earn all the money that he can and it

is very doubtful whether he could ever be improved by chang

ing him over from a twelve-hour shift to an eight-hour shift.

Mr. Drury's figures on the steel industry were that the cost

of making steel would be increased very slightly, I think two

and a half per cent if my memory serves me correctly, in the

change from the twelve-hour to the eight-hour shift. I am

rather in doubt whether later investigation showed that figure

to be right, I think it would cost more, but my experience

extending over thirty years at Lake Superior and other places

have indicated to me that a man working underground in an

eight-hour shift will do just about as much as he will do on

a ten-hour shift. It is extremely difficult to determine these

things because other factors come in, such as improved ma

chinery and improved methods.

Mr. Ingalls.—It was not my intention to enter into any

discussion of the eight-hour day and its effects. I was rather

confining myself to the reporting of certain evidence. Mr.

Lewisohn, I think, misunderstood me as implying that the de

crease in productivity in Germany was the consequence of the

eight-hour day only. I think that I said that that was among

the causes; if I did not say that I intended to, but the fact

remains that in Germany where for upward of three years

they have had the eight-hour day by decree, and in France

where they have had it by law, in both of those countries the

employers as bodies are appealing to the Reichstag and the

Chamber of Deputies respectively to relieve their industries

of the consequences.

I am aware ot a great many studies that have been made in

this country as to the eight-hour day and its effect on produc

tion. All those studies of which I have seen the results have

impressed me as being inconsequential. We have in this

country perhaps more than in any other the play of two oppos

ing factors, the tendency on the part of labor to do less work,

and the effort on the part of engineers to counteract that, up

to recently anyhow, the efforts of the engineers in very many

cases have been superior to the impairing factor.

In many cases where the same production has been main

tained with the eight-hour day as with the ten-hour day or

where there has been a greater production, and I know that

there have been some cases of such a result, I feel sure that

it has been the engineer and manager who have been responsi
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ble for the increase and not the invigoration of labor. It has

seemed to me that in order to arrive at any true result as to

this question, we must have either a study of some major in

dustry in which the engineering influence by natural conditions

cannot play a large part, such, for example, as bricklaying.

We cannot mechanicalize bricklaying very much, even if we

want to. If we could have a thorough study of bricklaying

or some other work of a similar nature, we might get some

ideas. As to the results in some country where the eight-hour

day has been tried en masse as it has been tried in France and

Germany, the evidence there has been of the nature that I

have reported.

Referring to a suggestion that Mr. Rogers has just made

as to the interest in this subject, it is all just as he has said,

both as to the interest and the importance of the thing, and be

cause the subject is so important and interesting the science

of economics has been converted from the old characterization

of the dismal science into something which is of live interest

and engages the attention of everybody. Only today I received

a letter from the manager of an important industrial company

asking for data which he could report to his men in his factory

and show them how they were really faring and how they com

pared in their division of production with the general division

of production throughout the industry of the country, and from

every quarter we get the same reaction.

Now, I think that before we get very far in our approach

to the contacts that Mr. Lewisohn has so lucidly suggested

we have got to convince working people generally of the facts

and get out of their heads the idea that they are entitled to

the entire produce of industry, or the other idea that they get

only twenty-five per cent of the produce. There are some of

the labor leaders who are perhaps beginning to get correct

ideas.

Mr. Goodale.—An eight-hour law was passed by the Mon

tana legislature twenty-one years ago. Thereafter for a period

of two or three years we found there was no marked decrease

in efficiency, figured on the basis of tons per man per day,

when compared with the years just previous to the passage

of the law.

The Chairman.—With no change in equipment?
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Mr. Goodale.—There were of course some improvements

in equipment and methods, but not enough in that time to

affect our conclusions, which were, that the limit of human en

durance, or of effective work underground, was reached in eight

hours. In later years, the influence of the Industrial Workers

of the World was apparent and "striking on the job" was

practiced by many of the workers. As wages went up, on the

basis of increased price of copper, our experience was the

same as elsewhere—efficiency went down.

In the reduction works of Montana, the eight-hour law had

the effect of increasing the labor costs nearly fifty per cent,

for three men were required in work on the concentrating ma

chines and around the furnaces, where two were employed before.

Mr. Lewisohn.—One of the reasons I raised the question

as to the conclusions that Mr. Ingalls suggested, that the

eight-hour day was the most important factor, if not the only

factor, in decreasing production in France and Germany was

the fact that only recently there was in our office a representa

tive of one of the largest, I might say the largest copper group

in Germany. He incidentally mentioned that they had adopted

the eight-hour day in all the industries with which he was con

nected and he seemed to be very well satisfied with the results

that had been attained through the change from the twelve-

hour to the eight-hour day. Of course, that is merely an iso

lated example and we can't arrive at any definite conclusions

from that, but it does indicate that we don't necessarily want

to jump to the conclusion that the decrease in productivity

was due to the adoption of the eight-hour day. There are

so many causes that enter into this question of lack of effi

ciency on the part of the individual workmen. I remember at

one time—it was during the war—there was a good deal of

discussion as to the decrease in efficiency in the individual

workman and it was thought to be due to his innate cussed-

ness. I happened to make some inquiries at the time and I

found a large part of it was probably due to the convalescence

after the influenza epidemic at the time. As you remember

there was a severe influenza epidemic and people who had suf

fered from that disease were weakened considerably and the

workman as well as other groups.

Now, as far as Tennessee is concerned, I can only speak
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as a layman, but I will say that our present manager who suc

ceeded Mr. Gottsberger has told me that he is more than satis

fied at the change. There we had blast furnaces and there was

quite some question as to whether we could adopt the three-

shift system. Our manager seems to be more than satisfied

that this change has not caused any increase in costs ; in fact,

he believes that possibly there has been a decreased cost. I

agree with Mr. Channing that things being at all even it is

also a question of the human values involved and that it is

important if you are going to have sound citizenship not to

have our laboring men work such hours that no time is given

to them for the ordinary recreation and educational pursuits

that will make their lives more worth while. For two years

we had there the idea of one man for one job. Well, when

Mr. Houser got appointed he had to cut corners on all sides.

That thing was very soon abandoned and we got men who

could do half a dozen different jobs during the day and keep

themselves busy the whole time and in that way we were able

to eliminate some unnecessary men.

Mr. Channing.—One statement that was interesting was

made in England during the war during the production of mu

nitions in a series of pamphlets published by the Government

and one of them was the distinct statement of a certain manu

facturer of munitions that when he started at his factory there

was a great lot of enthusiasm and all the workmen insisted

upon working twelve hours a day seven days a week ; that is,

eighty-four hours a week and that in process of time they

started to go to pieces and couldn't do it and eventually he

got down to six days a week, eight hours a day and this man

stated that on a forty-eight hour week he actually turned out

more munitions than he did on the eighty-four hours. Now,

I presume that that is an extreme case. In the Lancashire dis

tricts the conditions were the same as Mr. Goodale stated.

The product of the loom depended on the way they worked

and if a man or woman tended the loom only eight hours in

stead of ten or twelve hours undoubtedly there was a falling

off in production per man. That is bound to come in any

industry where the workmen are merely tenders of machines

and in which the state of the machine is the main factor.

There, however, was a compensating factor in that and that

was that when the tender of the machine worked four hours
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less there were less goods returned ; in other words, the quality

of the goods was improved, which to a certain extent offset

the increased labor cost.

The Chairman.—Is there any further discussion?

Mr. Fernald.—There is one question I would like to ask.

It is as to how, in this discussion of the quantitative theory, Mr.

Ingalls takes into consideration the costs of distribution. I

am wondering how, in the quantitative discussion, considera

tion is given to the increase which has come in the cost of

distributing the product.

Mr. Ingalls.—I do not know whether I understand you or

not.

Mr. Fernald.—As I look over the situation in the country

today, it seems to me we have done pretty well with our

manufacturing proposition. We have to a considerable extent

counteracted increase in labor by improved methods. Our

large manufacturing establishments have not had their cost of

manufacturing increase as much as the cost of distribution has

increased. Do you, in your quantitative discussions, take into

account this increased cost of distributing the goods to the

consumers?

Mr. Ingalls.—You mean in the estimate of the national in

come?

Mr. Fernald.—Yes, and in the results which are derived

from looking at the national income from the quantitative

standpoint.

Mr. Ingalls.—Quantitative examination simply means the

measuring of things. In the estimation of the national income

the value of transportation and services in distribution natural

ly come in.

Mr. Fernald.—I mean the selling, the retail expenditure.

Mr. Channing.—He means if the factory cost on a pair of

shoes is $2.56 and sells at retail at $7.50, isn't that $4.94? Isn't

that too large? Isn't that what you mean?

Mr. Fernald.—Now, does that enter in the quantitative con

sideration of the income?

Mr. Ingalls.—Of course, no estimation of national income
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which is expressed in the aggregate of forty billion dollars

goes into detail, but the costs you suggest are reached under

the general head of merchandising.

Mr. Fernald.—The labor cost of the retailer and his clerks,

etc., would all come in as part of the cost of a pair of shoes?

Mr. Ingalls.—Yes.

Mr. Fernald.—Without distinction as to whether it is part

of the manufacturing cost or the distribution cost.

Mr. Moulton.—I'd like to ask Mr. Lewisohn a question on

the angle of human relations of labor and that is in what way

can a management which hasn't had a background of labor

experience, come to understand how the labor condition is?

It seems to me the question of just how those in charge can come

to understand what is the thought of a man whose entire back

ground of life is so different than his is perhaps one of the

real underlying questions of coming to a relation and under

standing and proper dealing with labor.

Mr. Lewisohn.—That is a question largely of education.

Mr. Channing and I are interested and others are interested

in having included in the curricula of engineering schools

thorough courses in the subjects dealing with the handling of

human relations. I know Dean Kimball who is the present

President of the Society of Mechanical Engineers is very much

interested in this matter. It is of course true that there are

a number of men particularly among engineers who have purely

a mechanical turn of mind and who therefore are not equipped

by nature to handle the human side of industry. Now it

comes about quite often that because of the increasingly

mechanical nature of our industries that such men are put in

charge as the responsible managers. The point I make to

cover such a case is this: that through his initial training such

a man should have been sufficiently impressed with the im

portance of the proper handling of human relations to induce

him, since he personally hasn't got the taste or inclination to

deal with them personally, to delegate that branch of his re

sponsibility to somebody else just as he would delegate any

other function. In other words, if a manager has the time,

inclination and temperament to handle the problems of human

organization himself he should do so and if he hasn't the time,
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inclination or temperament it is important that he should know

enough about the subject to realize the importance of having

somebody else pay attention to it.

The difficulty I find is that the subject has been too much

ignored in engineering circles. As the engineers are becoming

more and more the men who are in charge of industry, there

is a danger of a condition arising where the human side of in

dustry will be entirely ignored and to answer Mr. Moulton's

question, the awakening of the young man's interest in this

subject can best be brought about through his initial training

at the professional school which he attends.

Mr. Channing.—I can tell you something along that line

and that is the work that the Industrial Service Movement of

the Y.M.C.A. is doing. Mr. Fred A. Rindge, Jr., a Columbia

graduate, is secretary of that particular branch. He has just

finished a swing around the country in which he has gone to

a large number of engineering colleges and in which he works

to get the faculty to introduce a course of human engineering.

Of course, that would be a mere series of lectures, but one of

the practical things in which an attempt is made to give the

young engineer the point of view of the workman in inducing

that young man, particularly if the college is in an industrial

center, to volunteer for work among laborers; to go out, for

example, and find a lot of Greeks working on a railroad and

living in a box car, going to those men and getting acquainted

with them and starting to teach them English, and perhaps

when they get a little further advanced teach them mathe

matics. Some of the others teach them drawing. When the

young man goes out and volunteers for this work, of course

the effect on the workman is good. One of Rindge's stories

is of one of his early days of going to this box car where

these Greeks were and finding it a dirty car, the men in the

clothes that they had worn all day. He was giving the first

lesson on Monday. He said he came around Thursday to give

them a second lesson and he found that they had taken off

their old clothes and put on their best Sunday clothes as they

appreciated what he had done for them and felt it was up to

them to show their appreciation.

That is a good thing for the workman, but the interesting

part of it is the reaction it has on the young engineering student.

During his college days when he gets an opportunity of seeing

T
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the workman and talking with him he does imperceptibly get

some of the workman's point of view and when he goes on in

industry his mind is not just a blank in regard to the workman

and his point of view. He has had this year's experience two

or three nights a week and he has got some idea of what the

workman's point of view is, so when he goes out on the job

he does know something about it.

The one man that Rindge points to more than anybody else

is a Columbia graduate who volunteered for work of that kind,

finally went to Lake Superior and started underground as an

engineer in one of the copper mines. In a relatively short time,

a few years, that man's understanding of the workman's point

of view was such that he became superintendent of the mines

and probably there are no mines on Lake Superior where the

industrial relations are better than these mines and you can

trace it all back to this young man when he was at Columbia

volunteering for this work, being thrown in with workmen

and getting their point of view. Of course, it is very nice if

a man does come out of college and get an opportunity of

working as a miner or working around a furnace, but we can't

all do it. I know when I graduated from college there were

so few engineers in the country that man didn't have a chance

to do that. Then engineers were grabbed up and had to do real

engineering work. I think probably that my experience came

from about three years in Lake Superior in which I was ex

ploring for iron ore and during that time I had from one to

five camps out in the woods and I'd go around to those camps

and I'd have to sleep in the same bunk house and eat at the

same table with the men that worked with me and that three

years of constant close contact with the laboring men gave

me a very good idea of the mental attitude and the process of

reasoning of the laboring man.

Now, just as Mr. Lewisohn says, if the manager hasn't got

that he has got to realize that he must get some one to do

that just exactly the same as he'd get a research man or a

chemist. I wouldn't be able to go into a laboratory today and

do any work, I wouldn't be able to run a transit, I wouldn't be

able to make experiments myself. Now I'd get a man to do it.

If I felt that I wasn't able to handle my personnel work and

my mine was large enough then I'd see that I got a personnel

manager and turn that matter over to him.
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Mr. Rogers.—It is getting pretty late, but I'd like to ex

press myself on this subject ; I think I have done so before.

I think such work as Mr. Moulton talks about is absolutely

time wasted. A manager who gets along with his men would

do it whether he had pushed a car or pounded a drill or not.

A man who gets along with his men is generally of a type

referred to as a good mixer. There are some men who are

naturally snobs and if they had pushed a car ten years, they'd

still be snobs. We have all of us been children and we know

some people children run to naturally. Other people can't

make themselves agreeable to children no matter what they

do. None of us have been dogs, yet there are some people to

whom dogs take naturally, and other people whom they don't take

notice of at all. I don't believe it is necessary to work as a

laborer to get an understanding of the laborer. You have got

to get in contact with him in directing his work and if you're

the right sort of a chap you will know what he is through that

contact.

Prof. Peele.—There is no doubt that a sympathetic manager

will always be met with a reasonable response when he deals

with an individual employee. But sooner or later most mana

gers find themselves up against a labor union, contact with

which becomes impersonal. One of the greatest difficulties in

dealing with labor unions is the fact that they have no stand

ard which, when attained, would be considered satisfactory. If

wages are increased once, the union leaders see no reason why

they should not be increased again, and the increases will be

forced whenever circumstances are favorable. If there were

some ultimate standard, acceptable alike to the union leaders

and members, the whole labor situation would be simplified

and relieved.

When Mr. Ingalls spoke of his views regarding the course

of wages in the future, I wanted to ask him if he had formed

any idea as to the probable trend of the price of labor during,

say, the next six months or a year.

Mr. Ingalls.—That question has certainly not been given

any consideration by the National Bureau of Economic Re

search. If you ask, however, for my personal opinion about

wages in the course of the next six months I should not ven

ture to express any opinion excepting to see more or less
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chaos and continuation of the maladjustment. I do not think

that the outcome is going to be reached in any time so short

as that. In the end my opinion is that wages in general will

be at the level of 1913 and maybe lower. That is, however,

purely a matter of opinion.

The Chairman.—The hour is getting late and if there is no

further discussion I would suggest a rising vote of thanks to

Mr. Ingalls and Mr. Lewisohn who have given us such an en

tertaining evening.
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ANNOUNCEMENTS

Annual Meeting.—The annual meeting of the Mining and

Metallurgical Society of America will be held at the Harvard

Club, 27 West 44th Street, New York, on Tuesday, January 9,

1923. The first session of the meeting will be called at 3 :00

p.m., and will be devoted to business. The second session will

be held at 8:30 p.m., preceded by the usual informal dinner at

6:30 p.m.

Medal Committee.—The Committee for Award of the Gold

Medal, consisting of Doctor H. M. Chance, and Messrs. J. H.

Allen and L. W. Mayer reported the names of Robert Peele

and J. E. Spurr to the President and Council for consideration.

Ballots concerning these candidates have been sent out to the

Council.

Dues for 1923.—The vote on the dues for 1923 showed:

99 Endorsing the recommendation of the

Council for the voluntary subscription

of $10 in addition to dues of $10.

30 Members voted against this recom

mendation.

1 Member voted for a voluntary sub

scription of $5.00.

2 Ballots were blank.

Bound Volumes for 1921.—The bound volumes for 1921

are now in the hands of the binder and should be distributed

very soon to all members who placed an order.

If the members will, by the middle of February, signify

their preferences concerning the bound volume for 1922, an at

tempt will be made to have the volumes in their hands by

May 1st.

Sub-Committee on Tin—Committee Foreign and Domestic

Mining Policy.—Mr. G. Temple Bridgman has accepted ap-

s
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pointment as Chairman of the Sub-committee on Tin, the other

members being Doctor A. R. Ledoux and Mr. H. H. Alexander.

Joseph A. Holmes Safety Ass'n.—The President appointed

Mr. Benjamin F. Tillson to represent the Society at the meet

ing of the Joseph A. Holmes Safety Ass'n.

New York Section.—The paper on the "Production of

Electrolytic Iron Using Pyrite as Raw Material" given by Mr.

F. A. Eustis on September 27, is printed in full in this issue.

At this meeting it was decided to elect Section officers for the

ensuing year at the last meeting of the year, instead of at the

first, in order to give the newly elected officers a chance to plan

their program during the summer.

The New York Section of the Mining and Metallurgical

Society held a monthly meeting at the Harvard Club, on Wed

nesday evening, October 25, 1922. The subject of the evening,

Aero Mapping and Exploration, was presented by Mr. DeShea

of the Fairchild Aero Camera Corporation. Those present were

as follows: Members—Huntington Adams, J. A. Church, Jr.,

J. V. N. Dorr, William Griffith, Louis D. Huntoon, W. R.

Ingalls, Robert Linton, Donald M. Liddell, E. P. Mathewson,

J. W. Mercer, H. G. Moulton, Francis R. Pyne, Forest Ruther

ford, Allen H. Rogers, Sidney Rolle, J. E. Spurr, F. F. Sharp-

less, C. W. Van Law, H. G. Wolf, C. M. Weld, and C. S.

Witherell. Guests : C. S. Ackley, J. C. Anderson, J. K. Er-

skine, Jr., H. B. Fernald and brother, J. E. Hodge, C. E.

Skouger, and the speaker of the evening, Mr. Jack D.eShea.

The speaker of the evening, Mr. DeShea, was introduced

by the Chairman, Mr. C. M. Weld. Mr. DeShea gave an in

teresting illustrated talk on the use of the aeroplane in connec

tion with preliminary mapping for industrial purposes and the

discussion brought out its application to geological work and

mining developments. This is given below in outline only.

The Airplane in Industrial Mapping.

The economic development of aero-mapping was con

fronted with the development of the camera and instruments,

and methods for interpreting the final photographs. In the

past 5 or 6 years a camera has been developed which is entirely

automatic, controlled by electric motors, and contains a film 9

inches wide capable of taking 120 exposures. Recently a tri-

lens camera has been developed, consisting of three distinct

cameras, using a single continuous film, and three exposures
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are made at the same time. At elevations of 15,000 to 20,000

feet, areas 4 to 5 miles in width and 120 miles long can be

photographed on one roll of films.

As brought out by Mr. DeShea the principal application to

date has been in connection with city and industrial develop

ments such as : Sectional views of cities for real estate dealers

in locating industrial sites; recording building operations and

territory left for building purposes ; location of rights of way

for public utilities, covering the most direct route and crossing

the fewest parcels of ground without the owners knowing of

such surveys ; mapping of harbors, rivers and canals with re

lation to ship building and shipping facilities; and coast and

geodetic surveys which can be completed within less than three

weeks which would ordinarily require from 6 to 12 months.

Mr. DeShea further emphasized the work which is being

done in connection with the survey of pulp and timber lands,

stating that an experienced aviator can estimate within 5% the

number of cords of wood within a given area, and determine

the type or kind of wood, size and height of trees.

The discussion brought out its application to geological

work, location of railroads, pipe lines, etc., also as a means of

transporting engineers into new mining districts which by

ordinary transportation might require several days or weeks.

The most important application of aero-mapping to mining

at the present time appears to be mapping preliminary to geo

logical surveys : The discussion brought out the fact that cer

tain formations such as the hummocky, granitic croppings are

readily distinguishable from ridges comprised of schists and

sedimentaries ; and the further great advantage that in unex

plored country the actual field work can be confined to the im

portant formations which are exposed, thereby avoiding unfav

orable areas such as lakes, swamps, and areas covered with

drift.

At the close of the meeting Mr. DeShea extended a most

cordial invitation to visit their plant, examine their records, and

inspect in detail their methods of map-making, and of drawing

final conclusions for their reports.

After a rising vote of thanks to Mr. DeShea and his asso-

.ciates the meeting adjourned.*

•Further information can be obtained in a long article in the December, 1922, Pro

ceedings of the Am. Soc. Civ. Eng., by Gerard H. Matthes, "Aerial Photography as an
Aid in Map Making."
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The Production of Electrolytic Iron Using Pyrite as

Raw Material

The electrodeposition of iron from solutions is not new for

the operation was introduced and described more than half a

century ago and the operation has aroused more or less atten

tion since then. One Bockbushman is reported to have made

plates of electrolytic iron deposited on copper in 1846. His

plates were 150 m.m. square and 2 m.m. thick. About 1851,

Smee introduced the use of different salts but found the cost

prohibitive. In 1860, Klein made plates for engraving the

bank-notes of the Russian Government out of electrolytically

deposited iron, using a bath containing 5% iron sulphate and

5% magnesia sulphate with a low current density (0.1 to 0.3

amp. per sq. ft.) He needed 5 days to get a deposit 2 m.m.

(0.076 in.) thick.

In 1875 L. Cailletet wrote on iron charged with hydrogen.

In 1900 Merck in Germany described making electrolytic iron

using 30 to 40 amp. per sq. ft. at a temperature of 70 deg. C.

Professor C. F. Burgess working in this country, was prob

ably the first to make really considerable deposits of electro

lytic iron. He published his work in 1904. He used for his

bath sulphates of iron and ammonia at a temperature of 30

deg. C. He used 10 amp. per sq. ft. and had a resistance of

only one volt. He used soluble iron anodes.

In 1905 Maximovitch deposited iron from a solution of

the sulphates of iron and magnesia, adding soda ash continu

ously to keep the bath neutral. Foerster in Dresden about the

same time deposited iron from a slightly acid bath at a high

temperature—95 deg. C. using 20 amp. per sq. ft.

Cowper-Coles in England began his work on electrolytic

iron probably at least as early as 1898 but published his more

important results ten years later, in 1908. He preferred to use

a sulpho-cresolithic acid bath at a temp, of 70 deg. C. with a

current density of 100 amp. per sq. ft. He attempted to use

oxide ore as a raw material.

Franz Fisher in Germany in 1909 made material quantities

of iron, using very concentrated chloride solutions with a temp,

of 110 deg. C. and a current density of 200 amp. per sq. ft.

His metal was remarkably pure—report says 99.99%.

SoCIETE LE FER GRENOBLE

In 1910 the French Company, Societe le Fer, which seems

to be easily the pioneer in making considerable quantities of
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electrolytic iron, took out its first patents. It used rotating

cathodes, soluble cast-iron anodes, circulated the electrolyte

over iron turnings to keep it neutral and worked with a high

current density—100 amp. per sq. ft. It developed the practice

of blowing air into the electrolyte to form what it calls an oxy-

chloride of iron which is said to absorb the hydrogen that is

liberated at the cathode. At one time its technicians thought

that the speed of rotation of the cathode was important and

they developed the practice of making a deposit on a cone so

that they could tell what tangential speed gave the best results.

They have continued to improve the plant and have a real

commercial proposition for France. (Picture of the plant

shown.)

They have gone ahead and built other plants modeled on

their experience gained here.

Western Electric Co. Hawthorne Plant

In this country, the largest operating plant to date is that

of the Western Electric Company at Hawthorne, 111. The tele

phone company requires special cores for its loading coils and

it has found that electrolytic iron is the best material from

which to make them. It deposits the iron in sheets (picture

shown)—using steel plates for anodes, which dissolve, strip the

deposit off the cathode still charged with hydrogen, and break

it up in a ball mill. It then tumbles it with zinc dust and com

presses it into a solid to form the core desired. I understand

that it produces regularly about two tons of this metal per day.

In 1919 Mr. C. P. Perin and I were impressed with the results

being secured at Grenoble (Mr. Perin saw the plant in con

nection with his work in Europe for the British Government

following the Armistice) and we set to work to see if we could

not make electrolytic iron from ores. We are both interested

in the soft ores of the North Coast of Cuba and we began by

studying these ores. We found that we could dissolve them,

could reduce the ferric solution which resulted, and could preci

pitate electrolytic iron from the solution. Sulphur-dioxide

seemed a desirable reducing agent and we figured on burning

pyrities to make this gas. But we found that we needed so

much gas that we would have nearly all the iron we could use

in the pyrities cinders. This suggested that iron sulphide was

the raw material to use. We could roast it as we had planned

but that seemed to be taking a step backward in order to go

forward later. We tried dissolving it directly in our liquor

from our anode and found that with pyrrhotite we got excel
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lent results. Pyrite would partly dissolve but not wholly. We

found, however, that after heating it to drive off one atom of

sulphur, it worked satisfactorily. We are developing the

process that is associated with my name.

Eustis Process

Our process is directed broadly to the treatment of ores

of iron with or without other metals, to recover pure iron di

rectly by electrolysis and in most of its applications it yields

one or more by-products. It seems now that the most im

portant commercial application of the process will be to the

treatment of sulphide ores of iron. Such ores yield a by

product of sulphur and if they contain copper, gold or silver

these metals may readily be recovered as by-products and some

of the other metals, if present, may also be recovered.

As applied to the pyrrhotite ores, our process is, we feel,

very simple. The ore is ground fine and fed to agitator tanks

where the iron is taken into solution. The sulphur remains as

a precipitate and is separated on niters with any other insoluble

material present. The iron goes into solution as ferrous chlor

ide which is pumped to the electrolytic tanks or cells. Here

the iron is deposited on the cathode and ferric chloride is gen

erated at the anode. The ferric chloride is the solvent used for

dissolving the finely ground pyrrhotite.

If copper is present in the ore, it goes into solution and is

precipitated out by adding metallic iron.

It is best to have the liquors hot, both for the solution of

the ore and for the electrolysis. The solution reaction is exo

thermic and liberates around 700 B.t.u. per lb. of iron dissolved.

The problem of conserving the heat to maintain the desired

temperature of liquor is a mechanical one. We have the ex

perience at Grenoble to guide us. -

We get a high current efficiency depositing nearly 1 gm.

per ampere hour. The amount of iron deposited per k.w.-hr.

is therefore chiefly dependent on the resistance of the cell. This

resistance is affected by the temperature of the electrolyte, by

its composition and chiefly by the current density, that is, the

amount of current that is pushed through a cell of given size.

This relation of current density to voltage is so important econ

omically that I want to show it to you graphically. (Fig. 1).

If power costs $20.00 per k.w.-year, a price that has been

offered to us in favorable places, the cost for power, assuming

we operate 90% of the time, will be at 1 volt (the lower end

of the curve), $2.44 per ton of iron. At 2 volts it becomes $4.90
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and at 4 volts $9.80 per ton. The disadvantage of the low cur

rent density is that it necessitates a larger plant and larger

charges for interest and depreciation.

We have made a contract with the Consolidated Mining &

Smelting Company of Trail, B. C, which has been examining

our process for nine months, trying it on the pyrrhotite tailings

6
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Fig. 1. Current-density and tank-resistance curves

from the zinc plant. The zinc introduces some special problems

but we think no insurmountable troubles.

Here (sample shown) is iron which they have made. It

contains .04% zinc. We are now building a pilot plant near

here, in which we will be able to try out different ores. We

expect to start on a Canadian pyrrhotite that is readily avail

able. The pilot plant is laid out for a capacity up to one ton

per day but will start at a smaller capacity and be increased as

seems desirable.

Properties of Electrolytic Iron

Metallic iron that is made by the electrolytic process is

very different from iron or mild steel made in furnaces. As

deposited, it contains hydrogen but is otherwise very pure. The

hydrogen is eliminated by annealing and it then forms the

purest iron we know. When fresh it is white like silver and

very ductile like copper. On continued cold working, it gets

harder and stronger but the hardness does not increase beyond

a certain point. (Fig. 2).
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This makes it very attractive for cold rolling, deep stamping

and drawing. In drawing wire we have reduced the area to one

or two per cent of the original (over 98% reduction of area)

without annealing. Much has been said about the resistance

to corrosion of electrolytic iron. (Wire and stamped articles

shown.)

One sometimes hears that it will not rust. This is not true,

but it is true that it rusts much more slowly than less pure iron.
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Fig. 2. Characteristic curves of electrolytic iron and copper

For instance, Shelby tubing when exposed to the weather, near

the sea, appears to rust about 2y2 times as fast as electrolytic

iron. The pure metal conducts electricity and heat much better

than less pure iron and it has special magnetic qualities that

make it useful in electrical apparatus.

Commercial Aspects

To date, electrolytic iron is obviously a specialty. It is

being made where its special qualities enable it to command a

special price. Its qualities are very attractive and its use as a

specialty probably will expand pretty rapidly. In France it has

proved its advantage for thin boiler tubes, its advantage for deep

stamping is assured and it seems probable it can find an im
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portant place in the manufacture of wire. These industries

alone might easily absorb a quarter to half a million tons per

year.

Possibilities

Our Chairman has asked me to consider what are the pos

sibilities of electrolytic iron. Iron is a cheap metal so the

possibilities obviously depend largely on the cost at which it

can be made.

Before considering the items of cost, I would like to make

a few general comparisons between the production of electro

lytic iron and the processes for making electrolytic copper and

zinc direct from ore.

One striking difference is in the nature of the raw material

to be used. In copper work the material leached generally con

tains the metal to be recovered only to extent of a few per cent

of its weight. Zinc concentrates being electrolyzed generally are

made from complex ores and therefore contain besides the zinc

sulphide, considerable quantities of other sulphides such as iron

and copper. When it comes to making iron, the raw material

iron sulphide is so common that it is generally possible to se

cure it in a relatively clean concentrate containing other sul

phides to only a small extent. Therefore we are confident that

the combating of impurities is going to be less difficult for us.

Another important difference is that with iron we do not

have to use a preliminary roast as is necessary with zinc. The

monosulphide of iron decomposes with an important evolution

of heat and the reaction can be made to run very completely to

an end. Finally we believe we are going to have an important

advantage in the voltage required which of course means using

less power.

Compare the conditions at Ajo on copper for instance where

with only 8 amp. per sq. ft. they used 2 volts and at Great

Falls on zinc where with 22 amp. per sq. ft. they use 3.8 volts.

In the matter of costs the important elements for us as in

most other manufacturing operations are raw material, power,

labor, supplies and capital charges, i. e. maintenance, deprecia

tion, interest, etc.

The raw material, sulphide of iron, is one of the common

minerals in the earth's crust. Vast deposits are known. The

Tharsis company claims to have 100,000,000 tons of ore. I be

lieve many more deposits will be found when hunting for them

becomes worth while. Also there are really large quantities

that will be produced as concentrates where other metals are
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present. Iron sulphide can be bought now all ground for five

or six dollars per ton the cost being chiefly controlled by the

cost- of mining and crushing. The sulphur that can be re

covered is worth materially more than this, so in one way of

looking at it, the iron in the ore costs nothing.

The cost of power I have shown may be as little as $4.00

per ton of iron and will vary from this up—depending on the

nature and size of the plant and its location. Under favorable

conditions, the cost for power will compare favorably with cost

for coke used in a blast furnace. The costs for labor and sup

plies in the small installation are high but I believe that as the

process is developed, these items can be brought down. I can

see no inherent factor preventing this. The cost for capital

charges is a very important figure and one, as I have shown,

that must be balanced against cost of power. We do not know

any too much about this cost yet but have been thinking of

from $8 to $12 per ton.

Again reminding you that I am speaking of possibilities I

say it is quite possible that this electrolytic iron can be made

at such a cost that price alone will not control the extent to

which the business can be expanded. What are the other limits

than cost to the probable extent to which this process can be

used?

Some may think that there is not very much cheap power

to be had. That may be true if one is looking for cheap power

in small blocks. If, however, one can use power in large blocks,

there seem to be many places where really large amounts can

be had at low cost. The first annual report of the Federal

Power Commission states that in 16 months applications for

permits for development of water power aggregating 16,825,000

h.p. installed capacity or 11,000,000 h.p. primary power have

been filed with it.

The development of this power is mostly waiting for a

market. The report indicates that the combined resources of

Norway, Sweden and Finland are somewhat less than this.

Canada has vast resources so that it seems reasonable to think

that there is a least 20,000,000 h.p. to be made available in the

U. S., Canada and Scandinavia, or enough power to make 60

million tons of pure iron per year, which is a figure quite as

large, probably, as the present output of steel and iron in these

countries.

Further, I do not believe that water power will long remain

the only means of producing power cheap enough for this busi

ness. Water powers today are relatively efficient, we get prob
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ably 80% of the energy of the water as electric energy. Heat

engines are relatively inefficient. They have steadily been im

proved and I am unwilling to believe that the improvement is

going to stop or even slow up much. But there is enough

water power offering for some time to come.

Ore supply may be a limiting factor but when we think of

the tonnages of concentrates and pyrites already known and the

quantities of pyrrhotite known in a general way, this limit

seems rather far off. Sulphide of iron is about the commonest

of sulphide minerals and there is certainly a lot of it available.

The market for the by-product sulphur in the manner in

which it is used today is limited. The present consumption in

this country and Canada is around 1,500,000 tons per year,

which could all be made with not over 3,000,000 tons iron

at the most, so it is evident that if this electrolytic iron

should grow greatly the ability of the world to use sulphur

is likely to be a controlling feature. Very likely the price of

sulphur may be pushed still lower and very probably new

uses for it will be found—the sulphur mines are already de

veloping such new uses. It may be used as a cement, pos

sibly as a fertilizer and doubtless in other ways. But that

enough can be used to keep the present sulphur mines busy

and absorb large quantities of by-product sulphur, if it becomes

available, seems unlikely.

This indicates that pyrrhotite will be preferred to pyrite

for the larger developments because it is less dependent upon

the sulphur market. It also suggests that the price and con

sumption of sulphur may ultimately control the development

of electrolytic iron.

Probably some ores which carry other values such as

copper, gold and silver, can be worked and made to yield

iron without selling the sulphur that is with them.

All this, however, is looking pretty far ahead. To supply

half of the present sulphur market, we shall have to produce

something like a million tons per year of pure iron. Before

we are doing that, other limits may have developed.

So it seems to me that the possibilities are great. I have

let my imagination roam a little because our Chairman asked

me to and because I hoped that it would be amusing. Do

not think that I think for a minute that the road ahead is all

easy—far from that—but I do say that it looks like an in

teresting road.

■
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The Chairman.—Mr. Eustis' very interesting paper is

before the Section for discussion. I am sure he will be very

glad to answer any questions which you may wish to ask him.

Mr. Witherell.—Was the current-density-resistance graph

with soluble or insoluble anodes?

Mr. Eustis.—Insoluble anodes.

Mr. Witherell.—I didn't catch the lowest figure.

Mr. Eustis.—The lower end of that curve was 0.8 of a volt.

Mr. Witherell.—I'd like to see that curve again. (Slide

exhibited.)

Mr. Eustis.—(indicating.) This is zero, that point is one

volt, which gets down to 0.8.

Mr. Witherell.—It looks as if it is headed down toward

zero.

Mr. Eustis.—Of course, any experimental data like this is

subject to error. I don't pretend we know by any means all

of the history of that.

Mr. Witherell.—Now was that curve derived at constant

temperature ?

Mr. Eustis.—Yes, as near as we could determine it that

was done at constant temperature.

Mr. Witherell.—Then there really is a droop to the curve?

Mr. Eustis.—Apparently. I don't think it ought to be

there but I plotted it as it worked out.

Mr. Pyne.—Is there any deposition below 0.8?

Mr. Eustis.—Certainly. We didn't carry the thing to an

extreme. Those were simply points at which we determined it.

You can exercise your imagination and draw the curve any

where you want to. I have some of the tubes. If any of you

are interested I'd be glad to show them, both the French iron

and the American iron.

The Chairman.—I am sure that we'd be very glad to hear

from Mr. Stoughton in discussion.

Mr. Stoughton.—I think one of the most interesting points

of this new industry from the scientific standpoint is the quality
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of the iron ; I should say the properties of the iron. As we get

nearer and nearer a pure iron we find we have to give altogether

new figures for such properties as the electric conductivity and

the magnetic permeability and so on ; in other words, it is very

like copper. You know a very small trace of arsenic in copper

will have an inordinately large effect on the electric conductivity

and similar impurities in iron seem to affect the electric and

magnetic difficulties and the softness.

We have never had any really pure iron to experiment with,

so that the hand-books give you figures of so much electrical

resistance per cross-section of what is said to be pure iron. Those

are extrapolated from the purest iron they can get, but we find

the resistance of this very pure material is much less than the

text books give and some of the more recent hand-books will give

new figures for those properties.

If we get the purest iron that is now available, without men

tioning trade names, but iron containing as low as .03 carbon,

as that is rolled or pressed or mechanically treated it becomes

™ p** * i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
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Fig. 3. Characteristic curves of electrolytic iron and cold-rolled soft steel
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very hard and we have to anneal it. That is all dependent on

these characteristic curves that Mr. Eustis showed, whereas the

very pure iron, iron with less than 0.01% impurity, doesn't seem

to get hard beyond a certain point ; in fact, has been treated cold

for a long time without requiring any annealing at all. Now,

that has its commercial aspect, since we seem to be talking com

mercialism tonight, because whenever one anneals for cold rolling

one is obliged to pack the steel or iron in air-tight or almost air

tight containers and anneal in a current of reducing gases, il

luminating gas or some gas of that kind, and it is a very costly

operation, so that one can afford to pay more for a pure material

that will cut out maybe twa or three annealings.

Then there is another point along the same line that is im

portant. If, for example, one wishes to make a perfect parabola,

as one does for an automobile headlight, one presses it out of the

purest steel one can get and there is always a certain amount of

spring in that steel and in the course of time the spring will bring

back the metal and distort the parabola. Now, this material after

a certain amount of cold work will take a permanent set and

retain it, so that one can if one desires press out a perfect parabola

and have it retain its shape. There is a case where the weight of

the metal is so very small that the cost per pound in a headlight

is negligible and one can afford to pay a good deal higher price

for material that will give a superior article. I might go on and

tell you a whole lot of things that we have found out about this

iron, but it seemed to me that the mechanical side is one of the

most interesting from a scientific standpoint and also not without

considerable interest in respect to the commercial aspect.

(Applause.)

Mr. Pyne.—Do you have any trouble with the carbon in the

anode with a soluble anode?

Mr. Eustis.—In that made in France the carbon is about 0.004

and in the insoluble anode it is about 0.002, but those quantities

are so small that it is very hard to determine.

Mr. Pyne.—Do you have any trouble with graphite in that

hot solution?

Mr. Eustis.—It stands it very well.

A Voice.—What is the resistance as compared to copper?

Mr. Eustis.—It is much greater. It is slightly less than

normal iron. About ten micro-ohms per centimeter cube.

Mr. Stoughton.—Six times copper. Of course, when you

coat it with copper it becomes I think three or four times.
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Mr. Witherell.—Does it seem to have the same ductility as

copper?

Mr. Eustis.—I can't think how you measure the ductility.

Would you put the next but one of those slides back again? That

slide shows curves for copper and iron. It is very much more

like copper than it is like iron in its ductility and softness. The

metal is extraordinarily like copper in its cold rolling work. Some

of the men who have done this deep stamping have insisted they

could get somewhat better stamping work with this than they

could with copper.

A Voice.—Down at Miami we put in copper boilers with

steel economizers and after trying with great difficulty to operate

them for two years we had to give them up and replace them with

the Green economizers with the cast iron tubes.

Mr. Eustis.—The Power Specialty Co. of Philadelphia has

just imported or we imported for them a considerable quantity

of the French tubes and they are putting some of them into their

economizers and we will in time have results.

A Voice.—What do you do in your process if you run across

pyrite ?

Mr. Eustis.—If you heat it in a neutral atmosphere it vola-

talizes and can be readily condensed and under any present

market values the value of that so condensed is materially more

than the cost of recovering it, so that it is commercially an

advantage. You can dissolve pyrite by simply grinding it fine

and without preliminary treatment, but it is much slower and

less attractive to work with. Our theory about it—I suppose

commonly accepted—is that the sulphur is in some form of cold

solution and it seems to cover up and protect it and we find in

order to manufacture economically that sulphur is one of our best

materials to build on. It seems to resist hot ferric chloride better

than anything else and it seems natural if the sulphur is there in

a solid solution that it should have that protective action and it

certainly seems to.

The Chairman.—Mr. Thum, won't you tell us your views?

Mr. Thum.—I don't know that I have much to add. It oc

curs to me that one very important use for pure iron will be as a

raw material for pure steel. Only today I received a letter from

the Chief Metallurgist of the Cadillac Motor Car Co., who had

previously writen to me asking for information regarding hydro

gen in iron and steel. I wrote back to him asking him what on
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earth the Cadillac Motor Car Co. wanted to know about hydrogen

in iron and steel for and he said, "We have more trouble from

dirt in steel than all other troubles put together and we have an

idea that hydrogen and various oxides in steel have a very close

connection with dirt in steel. We also know thai dirt in steel is

something that cannot be provided against by the best engineer

ing brains and the best designing talent to the biggest factor of

safety. It is something that we provide against now by careful

examination of our metal in a microscopic way rather than a

chemical way. We have even gone so far as to specify methods

of manufacture and we have also blacklisted certain manufac

turers who are absolutely unable to get us a material of the

proper qulity."

Well, this question of dirt in steel is undoubtedly one of the

greatest things before the user of alloy in fine steel at the present

time and one very good way of staying away from dirt in steel is

by using raw materials of the greatest excellence. I know that the

manufacturers of crucible steel have a great deal of difficulty in

getting high-grade wrought iron and high-grade iron with which

to make their steels and it certainly seems to me that the elec

trolytic iron, if it can be produced at a price at all commensurate

with Swedish iron and in quantity, would undoubtedly be a very

attractive proposition for the manufacturers of crucible steel,

in view of the uncertainty of their supply at times and the present

high price.

Secondly, it certainly seems to me that one of the greatest

outlets for high-grade electrolytic iron would be as a raw material

for the base of the alloy steels and of course there are thousands

of tons of those on the market and in use at the present time.

Mr. Lyon.—Although we haven't followed this process to

any extent, we have been watching to see what it might do as

regards the solution of this low-grade copper problem out on the

Pacific Coast; in other words, we are just waiting, watchfully

waiting, but it may be that this process may be of very great

assistance in the West.

Now, with regard to the dirty metal problem. Mr. Thum

has stated truly that it is one of the greatest problems of today ;

that is, the problem of furnishing pure steel. I hope to see in the

near future an investigation that will have for its object the

solution of this problem ; in other words, we don't know very

much about why it is that we have this dirty steel. I don't believe

we will ever get to a solution of the problem of dirty steel until we

get right back to the fundamentals. I can't hope nor see that

electrolytic iron is going to solve the problem. I think they are
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going to get a better iron, but apparently it seems to me we have

got to go back and find out how to make pig iron.

A Voice.—Mr. Chairman, can they not give us some informa

tion on the electrolytic treatment of high-grade copper con

centrates ?

Mr. Canby.—It is an interesting subject. We find that

everybody feels that is the solution ; at least they say that is the

proper solution, but my conclusion so far is that there isn't any

one who has suggested anything at all promising. I figure that

anything that is done along electrolytic lines is certainly going

to help, but only very indirectly.

Mr. Eustis.—There is one possible application of this process

to the copper end which I would like to say a word more about

inasmuch as that question is raised. If it does what I think it is

going to do it will solve the problem of treating the flotation con

centrate and it may conceivably reduce very materially the

amount of flotation concentrate to be made. I have made quite

careful analyses of some ores carrying iron sulphides and copper

sulphides with which I have been familiar for 30 years, and I have

been perfectly astounded in figuring the relative financial return

of treating those ores as everyone has been treating them ; that is,

concentrating them, making a flotation concentrate and smelting

them, as compared with treating them directly at a mine which

happens to be close to cheap water power, by dissolving both

the iron and the copper and precipitating the copper by cementa

tion and then the iron by electrolysis, and the calculations I have

made would indicate that in many cases there was a very con

siderable advantage in not concentrating the ore but taking the

copper directly into solution with the iron sulphide. I think it

would be desirable to make a mass concentrate that would be a

clean sulphide but one that would contain the iron sulphide and

the copper sulphide not separated.

Mr. Channing.—Would you think in Tennessee we are work

ing along the wrong line ?

Mr. Eustis.—Absolutely.

Mr. Channing.—What we are doing there, and I think Mr.

Westervelt is doing it, is to take the fine ore which possibly

carries 2% copper—that would be a little high for it—and make

a selective flotation and get a copper concentrate that will run

possibly 15% copper and then smelt that, then we can make a

middling which will run 50 to 53% iron, from 32 to 34% sulphur

and not to exceed 3/10% of copper and then a siliceous gangue
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which is thrown away. Now Mr. Eustis thinks probably we are

wrong in making that separation of the two sulphides.

Mr. Eustis.—Excuse me, probably I spoke hastily. What

I meant to say was the time might come when you would see the

way to change.

Mr. Charming.—That is, the time would come when it would

be well to eliminate the gangue?

Mr. Eustis.—I think we will first do what you are doing;

that is, take the copper out and get that much ready money that

isn't dependent on any new process and then fuss with the tail

ings, but all of that is dependent on cheap power.

Mr. Ingalls.—Would you define what you consider cheap

power ?

Mr. Eustis.—The price I mentioned here of $30 a horsepower

a year I would call cheap power. We have thought in a general

way that up to $35 was quite workable and when they asked us

$45 or $50 we began to think it was expensive, but it is all rela

tive, it depends on what your products are worth and what your

other items of cost are. In a number of places we have been

offered power at $20.

Mr. Charming.—That is about three mills a kilowatt hour.

Mr. Rogers.—Did you say the cost of power was $2.40 a ton ?

Mr. Eustis.—Yes, with one volt.

Mr. Rogers.—What do you do about the impurities in the

electrolyte ?

Mr. Eustis.—The impurities are of course a very vital ques

tion. The producers of zinc generally have kindly shown us how

to get rid of arsenic and antimony. Add a small amount of ferric

iron and precipitate it with a base and the arsenic and antimony

will come out very satisfactorily, whereas zinc is a thing we

haven't worked out. This piece of metal was made from a high

zinc tailing and it has 0.041% of zinc in it. There are two possible

methods of precipitating the zinc that seem possible commer

cially. One is with hydrogen sulphide and the other is a soluble

alkaline sulphide, but if the metal is annealed a considerable

portion of the zinc is removed and if the metal is made for use

in alloy steel the zinc is eliminated by melting. Copper is

easily eliminated by adding small amounts of iron powder or

scrap iron as you prefer. Cadmium we thought a lot about. It

comes out much as zinc does and apparently easier. Each ore un

doubtedly is a problem and it is impossible to see all the diffi
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culties. One obvious thing to do is waste a certain amount of

electrolyte and in that way eliminate the things that cannot be

eliminated in any other manner.

Mr. Pyne.—Do you find much trouble with chlorine remain

ing in the product?

Mr. Eustis.—We haven't found any. It may be there but we

haven't been able to find it. I can't see any reason why it should.

It seems to me it ought to go to an anode and of course a great

part of it goes to the anode.

Mr. Ingalls.—Will you describe the chemical part of the

process—the separation of sulphur?

Mr. Eustis.—These are the reactions of the process. The

first reaction is the reaction between ferric chloride and iron

sulphide and gives ferrous chloride and sulphur. The second

reaction is the decomposition in the electrolytic cell of ferrous

chloride under the action .of the electric current it gives iron at

the cathode with the chlorine ions migrating to the anodes and

forming ferric chloride. We aim to maintain the concentration

of the ferric chloride at the anode about twelve grams to the litre.

We put the same amount of ferrous chloride ; that is, we aim to

maintain always an important margin of safety between complete

oxidation and the state that we have reached, because if too much

chlorine should be allowed at the anode some of it might go out.

Mr. Ingalls.—What is your loss ?

Mr. Eustis.—I don't know. There is a slight loss. There

is also a wash loss and that will probably vary at each installa

tion. You have got to put in the same amount of chlorine

continuously and the amount will undoubtedly vary under dif

ferent conditions.

A Voice.—You have a diaphragm cell?

Mr. Eustis.—Yes, it is a diaphragm cell. The cell is like the

caustic soda cell. It has the same graphite anode, it has the same

diaphragm.

A Voice.—What has been your experience with tank ma

terials?

Mr. Eustis.—Sulphur and wood stand very well. Grenoble,

which is the plant that has run the longest, has a special con

crete. When I was there about a year ago they were ripping out

the last of their woodwork and were putting in entirely concrete.

The Chairman.—How about the pumps?
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Mr. Eustis.—The pumps are in the reduced portion of the

cycle and are made of ordinary iron at Grenoble. In our plant

we have some such and some rubber-lined pumps and I have been

studying rather carefully the stoneware pumps we have used with

considerable success in our sulphuric acid works.

A Voice.—Did you find anything about their special

concrete ?

Mr. Eustis.—I tried awfully hard but I don't think I learned

very much. They insisted it isn't special, it is just plain ordinary

concrete. Why it stays there I can't tell. We have used con

crete in our work and it has been one of the surprises that it

lasted as well as it did. Just ordinary common garden cement

and sand and it has lasted very well. I think a certain amount

of ferric chloride collects on it and that probably protects it.

Mr. Rogers.—Perhaps some of the older members remember

Charles W. Bradley put up a leaching plant and he had filter

beds made of a porous brick and he laid them in a mixture of

sulphur and sand.

Mr. Eustis.—That seems to stand well.

Mr. Westervelt.—Have you used P. & B. paint?

Mr. Eustis.—I think I have tried it in our S02 plant. I don't

think we have tried it in the chloride.

Mr. Westervelt.—In some chloride work I was doing some

years ago that seemed to hold extremely well, particularly on

wood.

The Chairman.—Is there any further discussion? If not,

a vote of thanks to Mr. Eustis for a very interesting paper is in

order and the meeting will stand adjourned thereafter.

NECROLOGY

The following members were reported as deceased during

the year 1922.

Year of
Election

1918

1917

Charter
Member

1908

1912

Name

ARGALL, Philip

BURGER, C. C.

HUTCHINSON, E. S.

GEMMELL, R. C.

MAGNUS, Benjamin

Date of Decease

March 19, 1922

March 10, 1922

Feb. 17, 1922

Oct. 25, 1922

March 12. 1922
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MINING AND METALLURGICAL SOCIETY OF AMERICA

CONSTITUTION

Amended 1919, 1921 and 1923.

1—Name.

The name of the association shall be Mining and Metallur

gical Society of America.

2—Objects.

The Society shall have for its objects the conservation of mineral

resources, the advancement of mining and metallurgical industries,

the better protection of mine investors and mine workers, the increase

of scientific knowledge, and the encouragement of high professional

ideals and ethics.

3—Membership.

The Society shall comprise honorary members, and members

who must be qualified by knowledge, experience, and honorable

standing to advance the objects of the Society, and shall be pro

posed for, and elected to, membership as provided in the by-laws

of the Society.

A—Members.

All interests in the property of the Society of persons resign

ing, or otherwise ceasing to be members, shall vest in the Society.

No member or officer shall receive salary, compensation, or emolu

ment unless authorized by the by-laws, or by concurring vote of

two-thirds of the council. Members residing for a year or more be

yond the limits of the United States, Canada and Mexico, shall not

be entitled to vote nor to hold office during the period of such resi

dence.

5—Officers.

The affairs of the Society, subject to the provisions of the

constitution and by-laws, shall be managed by a council of seventeen

members, who shall hold office for the prescribed term or terms.

The executive officers of the Society shall be a president, a vice-

president, and a secretary (who shall also be treasurer), which

officers, together with the last two past presidents, shall be mera
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bers of the council ex-officio, and shall hold office for one year,

or until the close of the meeting at which their successors in

office are elected, except that the secretary shall hold office until

his successor accepts transfer of the duties of that office. Addi

tional officers may be elected by the council from time to time if

necessary for the purposes of the Society. All officers shall be

eligible for re-election. Vacancy in the office of president shall

be filled by the vice-president, who shall then become president,

and the council shall forthwith elect a vice-president; and if neces

sary shall elect a member of council, of which the number must

always be seventeen.

6—Annual Meeting.

The annual meeting of the Society shall be held on the second

Tuesday in January of each year. One-third of the members,

present in person or by proxy, shall constitute a quorum for the

transaction of business.

7—Rules.

The Society may adopt by-laws, rules and regulations for the

conduct of its business, provided that these are in harmony with

this constitution, and may provide different methods for amend

ing or repealing such by-laws, rules and regulations.

8—Amendments.

Amendments to the constitution may be presented at a regular

or business meeting of the Society; and if endorsed by the council,

or in writing signed by at least twenty members, a copy of such

proposed amendment shall be sent to all entitled to vote, accom

panied by comment by the council if it so elects, at least thirty

days in advance of a second meeting called for its consideration;

at which meeting the amendment may be amended as to wording

but not as to intent, and then shall be submitted to a final vote

by sealed letter ballot sent to all members; the polls shall be open

for sixty days, and for the adoption of the amendment a majority

of those entitled to vote shall be required to have been recorded

in the affirmative; provided, however, that a negative vote com

prising a majority of the votes cast shall defeat the amendment.

If the necessary vote for adoption or for rejection is not secured

on the first ballot, the council shall order the sending of a second

ballot by registered mail to members who have not recorded their

vote ; and in such case, so many of these second ballots as have been

received by members, if not voted within a further period of sixty

days shall be counted as votes cast in the affirmative. The ballots

shall be voted, canvassed and announced as provided in the by-laws.
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BY-LAWS

Amended Sept. 5 and Oct. 4, 1911, Mar. 13, 1913, July 19, 1919,

Jan. 24, 1921 and Jan. 9, 1923.

Article 1—Admission to Membership.

A candidate for membership or two members proposing him

shall submit, in such form and in such detail as may be pre

scribed in the rules and regulations of the council, a record of

his training and practice. The candidate must have had eight years'

practical or professional experience, including not less than five

years in positions of responsibility in mining or allied lines of

work. Graduates of approved engineering schools shall be credited

with one-half the time prescribed for graduation. The candidate

must be endorsed by three or more members who shall further

certify in writing as to his qualifications for membership. These

statements must be based on long or intimate personal knowledge,

and shall be submitted in such manner as the council may direct.

The names of the candidates, after approval by a duly appointed

committee of the council, shall be submitted to all members of the

Society entitled to vote, with the request that said members of

the Society present in writing promptly, any objections that they

may have against a candidate on the list. Thirty days after the

mailing of the list, the committee of the council shall consider the

communications received from members of the Society, and with

the approval of the committee, the secretary of the Society shall

then submit the name of the candidate to the whole council for

sealed letter ballot. The affirmative votes of a majority of the

council shall be required to elect, but three adverse votes, received

within thirty days, shall be sufficient to defer the election of any

candidate, and the council may include the name of any such can

didate on the ballot for any subsequent election of members. The

application of any candidate shall be considered as pending un

less it be withdrawn, or unless by a majority vote of the council

the candidate be rejected. A candidate may renew his applica

tion a year or more after his rejection.

Any person, not a member of the Society, to whom the gold

medal of the Society has been awarded, may become a member of

the Society upon his own application.

Article 2—Admission to Honorary Membership.

Honorary members, not to exceed ten in number, must be pro

posed in writing, setting forth at length the qualifications of the

candidate, and signed by at least twenty members of the Society.
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The candidate must be elected by vote of the council which shall be

by sealed letter ballot. One dissenting vote shall defeat such elec

tion. Honorary members are not entitled to vote nor to hold office

and shall not be required to pay initiation fees nor annual dues.

Article 3—Subscription to Constitution and By-Laws.

All elected candidates shall be duly notified, and shall sub

scribe to the constitution and by-laws in such form as the council

may direct. This latter provision shall not apply to honorary mem

bers. The membership of any person shall date from the day of

his election.

Article 4—Annual Dues and Life Membership.

The annual dues shall be ten dollars, payable in advance on

the first day of January of each year. Persons elected after nine

months of any year have expired shall pay only one-half of the

dues for that year. The council may, for sufficient cause, remit

the whole or part of dues in arrears. The executive committee

of the council may drop from membership any member more than

one year in arrears for annual dues, but may reinstate such mem

ber at its discretion. The council shall permit any member not

in arrears, to become a life member on payment of a sum deemed

adequate for the purpose by the council, and based on his expecta

tion of life according to reliable tables of mortality. Such life

membership and initiation fees shall be invested and the income

only shall be applied to the current expenses of the Society.

Article 5—Resignations.

Any member, not in arrears in payment of dues, may terminate

. his connection with the Society by sending his resignation in writ

ing to the secretary.

Article 6—Discipline.

The membership of any person in the Society may be sus

pended or terminated for reasons of weight by a four-fifths vote

of the council. Notice of such intended action shall be sent to such

member by registered mail and action shall not be taken for at least

thirty days after the receipt of this notice by such member. A

member suspended or expelled may demand a sealed letter ballot

sustaining the action of the council. This ballot shall be sent to

all members entitled to vote and may be accompanied by a state

ment signed by the council or a committee thereof, and by a state
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ment on behalf of the accused. A majority of the votes received

within thirty days after the mailing of the ballot shall be required

to reverse the action of the council.

Article 7—Election Districts.

The council shall from time to time divide the territory occu

pied by the membership into twelve geographical districts to be des

ignated by numbers. Each of the districts shall be, as nearly as

practicable, contiguous territory; and each shall contain as nearly

as practicable an equal number of members. The council shall an

nounce such division to the Society three months before the annual

meeting. The council shall consist of the president, the vice-presi

dent, the secretary and the last two past presidents; and of twelve

members, elected one from each district, and the terms of office

of such twelve councillors shall be arranged so that four of them

shall expire each year.

Article 8—Officers.

The officers of the Society, as provided in the constitution,

shall be elected as hereinafter provided, except that whenever a

vacancy occurs it shall be filled by a majority vote of the council.

Their respective terms of office shall begin at the close of the

meeting at which they are elected. The duties of the several offi

cers shall be such as usually attach to the office, or such as may

be determined by the council. In the event of the disability of the

president, either by sickness or absence from the United States or

otherwise, to perform the duties of his office, the vice-president

shall act. If both the president and vice-president be incapacitated,

a meeting of the council at the earliest possible date shall be called

by the secretary and a second vice-president shall then be elected

to act in place of the president and first vice-president. In the

event of the absence or disability of the secretary, the president may

appoint an assistant secretary to act in his place, subject to the con

firmation of the council at its next following meeting.

Article 9—Council, Duties.

The council shall make such rules and regulations as may be

necessary for the proper conduct of the business of the Society,

provided that these are in harmony with the constitution and by

laws. The council shall administer the business of the Society and

may delegate its powers, except such as are expressly reserved by

the constitution and by-laws, to persons or committees. The coun

cil may not express opinion for the Society on any public question,

vii



MINING AND METALLURGICAL SOCIETY OF AMERICA

but after the membership has expressed an opinion as an act of

the Society, the council and executive officers may commit the

Society in accordance with the terms of such act and it shall be

their duty to promote the purpose of such act.

Article 10—Council, Executive Committee.

The council of the Society shall elect annually from its mem

bers an executive committee of five, of whom the president, vice-

president and secretary shall be members ex-officio, the two other

members to be elected as soon as possible after the annual meeting

of the Society. The executive committee, besides performing such

duties as may be instructed by the council, shall also act as the

membership committee as provided in By-law 1.

There shall be a committee on award of the annual medal,

consisting of three members of the Society, appointed annually by

the president, but councillors shall not be eligible for this com

mittee.

The council may create other committees, standing or tempo

rary, to which appointments may be made from the membership at

large. Temporary committees may be discharged, and standing

committees may be abolished by action of the council.

Article 11—Councillors, Term of Office.

The term of office of a councillor shall begin immediately upon

election. Vacancies occurring at any time in the council, except

a vacancy in the office of past presidents, may be filled until the

next annual election by a majority vote of the remaining mem

bers. At the next annual election new councillors shall be elected

to fill such vacancies for the unexpired terms of office only.

Article 12—Nominations.

Not more than 100 days and not less than 90 days before the

annual meeting, the secretary shall send a nomination ballot to

each member of the Society in the districts for which new council

lors must be elected, with the request that he shall nominate three

members, in such manner as the council may direct, as candidates

for councillor to represent his district; and shall send a nomina

tion ballot to each member of . the Society entitled to vote, with

the request that he shall nominate one member for president, one

for vice-president and one for secretary. Nominations shall be

received for 20 days, counted from the time of mailing the ballot,

when the polls shall be closed and the ballots counted by the Secre
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tary, who shall report the result to the council. Sixty days before

the annual meeting the Secretary, with the advice and approval

of the council, shall issue a ballot containing in and for each of

these districts not less than two names, which shall be in each

case those receiving the largest number of nominating votes; pro

vided, however, that persons receiving less than eleven votes for an

executive office and less than seven votes for councillor, may be

disregarded, and provided further that no person may stand for

more than one office, and when votes are cast for one person for

more than one office he shall be placed on the ballot for the

higher office. In the event that not more than one person receives

the necessary number of qualifying votes, the council may make

nominations. The ballot prepared as thus directed shall be mailed

to each member of the Society entitled to vote, who may vote for

one councillor in each district, having the right to substitute names

not on the list, and to cast not over three votes for a single candi

date, provided that the total number of votes cast by such member

shall not exceed the total number of vacancies to be filled; and

who may cast one vote for president, vice-president and secretary,

respectively, having the right to substitute names not on the list.

The ballot shall be signed, sealed and voted as prescribed in

By-law 17.

Article 13—Canvassing Ballots for Officers and Councillors.

At a date to be fixed by the president, within the ten days

preceding the annual meeting, the polls shall be closed and the

ballots counted by two tellers appointed by the president. Coun

cillors shall not be eligible for such appointment. The candidate

for councillor in each district, and the candidate for the respective

elective offices, receiving the largest number of votes, shall be

elected. In case of a tie the president shall cast the deciding vote.

Article 14—Meetings of Council.

Meetings of the council for the transaction of business may

be called at any time by the president, and shall be called at the

request in writing of three councillors. Unless for reasons of

weight, at least ten days' notice of meetings shall be given.

Six councillors, present in person or by proxy, shall constitute a

quorum. A letter ballot of the council shall be taken on any

question of importance, if so ordered by the presiding officer

at any meeting, or at the request in writing of three councillors.

Whenever a letter ballot of the council be taken, a majority vote
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of the council shall be required to pass the motion put to ballot,

except that letter ballots upon candidates for admission to member

ship shall be decided as provided in By-law 1.

Article IS—Meetings of the Society.

The council shall provide for regular stated meetings of the

Society, for the transaction of business, or for the reading or dis

cussion of papers, to be held at such times and places as may best

serve the interests of the Society. Special meetings of the So

ciety, or of any section thereof, for a definite purpose, may be

called by the president, or shall be called on a request in writing

signed by twenty members. It shall not be in order at a special

meeting to transact other business than that stated in the call for

the meeting. No action expressing the opinion of the membership

of the Society upon any question of public or professional policy

or interest, or endorsing or condemning any matter of public or

professional policy or interest shall be taken at any general meet

ing of the Society unless 20 per cent, of the membership entitled

to vote be present in person at the meeting. No action taken by

a local section of the Society shall be reported otherwise than to

the council, which upon receipt of such report shall act upon it, ac

cording to such rules as may be formulated by the council for this

purpose, with the view to submitting it, if deemed proper, to the

consideration of the Society as a whole. Except for reasons of

weight, at least thirty days' notice shall be given of all meetings,

other than meetings of sections.

Except as hereinbefore provided, resolutions endorsing or con

demning matters of public or professional interest, or expressing

the opinion of the Society, shall take such course as may be

prescribed by the council in duly formulated rules, but such rules

must provide that not less than 30 days after date of mailing be

allowed for any ballot of the membership. Upon the declaration

of the result of any ballot by the president, it shall become an

act of the Society and shall remain in effect until rescinded. It

shall be the duty of the officers and council of the Society to make

effective an act of the Society in every proper way.

Article 1(5—Local or Professional Sections.

Local sections, or professional groups of members of the So

ciety, may be organized for social, scientific and professional pur

poses, in harmony with the constitution and by-laws, and any

such section shall have only such powers as are prescribed by these
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by-laws, and shall act under such rules and regulations as the

council may from time to time approve.

Article 17—Letter Ballots.

When sealed letter ballots are required by the constitution or

by-laws, the envelopes to contain the ballot shall be so designed

that one of them can and must be signed on the outside by the

voter for identification, and can afterward be opened by the tellers

so as to preserve the secrecy of the ballot. The ballots signed and

sealed shall be mailed or delivered to the secretary, who shall be

responsible for their safe-keeping, and who shall make record of

such receipt on a list of members kept for the purpose. Any

member shall have the privilege, at any time before the closing

of the polls, of substituting another ballot, in which case the

original shall be returned to him unopened. After the closing of

the polls, the ballots, arranged in alphabetical order, with the

check list of members above mentioned, shall be delivered by the

secretary to tellers appointed by the president. The tellers shall

verify the check list, and open the ballots only in such manner as

to preserve the secrecy of them. The ballots after being counted

by the tellers, shall be destroyed upon order of the president, and

the report of the tellers shall be the official record of the vote. In

case a supplementary ballot shall be ordered for members failing

to vote on the first ballot, the members whose votes have been

counted shall not be permitted to vote a second time nor to

change their original vote. The result of the ballot shall be com

municated to the members of the Society immediately by the

president, who shall declare the vote.

Article 18—Ballots of Council.

Letter ballots of the council which need not be sealed, may

be conducted either by mail or telegraph as instructed by the

president. In the cases of letter ballots for election of mem

bers, award of annual medal and on questions of discipline of

members the vote may be canvassed as soon as the entire seventeen

members of the council have responded, but in the absence of

response from all of the members, the polls shall remain open for

30 days from the time of issuance of the ballot, at the end of

which time the votes received shall be counted and the result re

ported. In all other cases the ballot may be reported and the

motion be declared carried or defeated as soon as the requisite

number of votes have been received. Except where expressly

provided to the contrary by the by-laws, a majority vote of the
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council shall be sufficient to pass the motion put to ballot. Coun

cil ballots shall be opened and tallied by the secretary, who shall

hand them to the president, who shall declare the result and cause

it to be entered in the minutes of the council meeting next fol

lowing.

Article 19—Vote of Confidence.

The council, by a two-fifths vote of its members or upon re

quest in writing of twenty per cent, of the members of the society,

shall submit any question to the membership for a vote of confi

dence. Such vote must be inaugurated within fifteen days after a

motion for a vote of confidence has been passed by the council, or

a request in writing by 20 per cent, of the members of the So

ciety has been received by the Secretary; and the majority of

votes received within thirty days after mailing of the ballot shall

decide. In case such question is decided against the council, the

members thereof shall forthwith resign office, their resignations

to take effect on the election of their successors, and a new elec

tion of the whole council shall be immediately ordered to be con

ducted as provided in the by-laws. The new councillors shall by

lot divide themselves into three classes to serve until the next

annual meeting and for one and two years thereafter respectively.

Article 20—Amendments to By-Laws.

Amendments to the by-laws may be proposed at any meeting

of the Society, or at any meeting of its sections, or at any meeting

of the council. If approved by the council, the proposed amend

ments shall be submitted to the membership for letter ballot and

a majority of the votes received within thirty days shall pass or

defeat the amendment, the result of the ballot to be effective im

mediately upon its declaration by the president.
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RULES AND REGULATIONS

A.—Rules Governing Resolutions.

1. Resolutions upon matters of interest to the Society, or upon

matters that it is desired to submit to the entire membership of the

Society, other than amendments to the constitution and by-laws,

may be introduced at any meeting of any local section. Upon

adoption by such section, the secretary of the section shall com

municate the resolution as adopted to the secretary of the Society,

who shall promptly lay it before the council. The council, after

consideration of such resolution, shall (1) submit it to the mem

bership of the Society for vote by letter ballot as provided in the

by-laws; or (2) make such amendment as in the opinion of the

council is desirable, without, however, altering the intention of

the resolution, and then shall submit it to vote by the Society; or

(3) reject the resolution and return it to the section that communi

cated it, with the reason for rejection.

2. A local section when notified by the council of the rejection

of a resolution may reiterate that resolution; and upon receipt by

the council of report of such action, the council shall then promptly

submit the resolution to the membership of the Society, without

amendment, but the council may accompany the resolution with a

memorandum respecting its own action in the case.

3. If the council receives resolutions bearing upon the same

subject from two or more local sections, the council shall select for

submission to the Society that which in its opinion is the most ade

quate for the purpose intended; or the council may frame a com

posite resolution, to which new matter may be added, and shall

submit such resolution to the membership of the Society as a

resolution proposed by the council in lieu of those adopted by two

or more local sections.

4. Any seven members of the Society, not affiliated with any

local section, may unite in presenting a resolution to the council,

and the council shall act upon such a presentation in the same way

as provided under Rule 1.

5. The council itself may initiate a resolution and submit it

directly to the membership of the Society for letter ballot.

B.—Rules Governing Local Sections.

1. Local sections of the Society may be formed for promot

ing social intercourse among members, and for reading papers,

and discussing subjects pertinent to the objects of the Society,
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and not inconsistent with the constitution and by-laws of the

Society.

2. Such sections may be organized wherever there be 15 mem

bers in any city or town, or in places adjacent thereto, upon the re

quest of 10 or more of such members addressed to a councillor, who

may thereupon call a meeting of members residing within the

limits of the proposed section, and if not less than seven members

attend such meeting, they may thereupon organize such section,

elect officers, comprising at least a chairman and a secretary, and

adopt rules and regulations for their local government, not incon

sistent with the constitution and by-laws of the Society; provided

that said rules and regulations, or any subsequent amendment

thereof, shall forthwith be submitted to the council of the Society,

and shall not become effective until approved by the council; and

provided, that all members of the Society residing or engaged pro

fessionally in the district included by any 'section shall be in

vited to become members of said section; and provided that any

such member, upon application and upon complying with the rules

and regulations of said section, shall be admitted to membership

therein ; and provided that all expenses incurred by said section, ex

cept as noted below, shall be defrayed by said section.

3. The secretary of each local section shall notify the secre

tary of the Society as to the names of members enrolled in his sec

tion and shall promptly inform the secretary of the Society respect

ing any resignations from or additions to membership. In the

event of any dispute as to membership, or the right to enroll mem

bers, the matter shall be referred to the council of the Society,

whose decision shall be final.

4. The Society will pay, on request, two-thirds of the actual

cost of stenographic reports of the meetings of any section, pro

vided that the amount so paid does not exceed one-half the dues

paid into the general treasury by the members of such section, nor

exceed $100 in any one year.

5. Dues or assessments for the defrayment of the expenses of

local sections shall be levied as each section shall determine, but

shall not exceed $5 per member in any one year. The failure of

any member to pay such section charges shall be reported to the

council of the Society and delinquency for more than one year after

notice has been served shall be a reason sufficient for the suspen

sion or termination of the membership in the Society of such delin

quent member. Any member not in arrears in payment of section-

charges may terminate his connection with any section by written

notification to the secretary thereof. If by resignation, or other
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wise, the membership of any local section shall fall below 15, the

existence of such section may be terminated by the council.

6. The proceedings of local sections, including papers and dis

cussions, shall be reported to the secretary as hereinafter provided.

No section shall, without the approval of the council of the Society,

permit any account of its proceedings or of its papers or discussion

to be printed in any newspaper or technical publication, nor shall

any such section print or publish any proceedings, without the as

sent and approval of said council, nor issue any printed matter,

except the necessary notices, etc., relating to the management of

the section. No section shall at any time perform any act or deed

which is properly a function of the Society.

7. The geographical limits of each local section shall be sub

ject to such amendment or limitation as the council of the Society

may from time to time determine.

8. All members of the Society shall have the right to attend

all meetings of all sections.

9. Honorary members of the Society shall be exempt from

dues to any local section.

10. The order of business at meetings of local sections shall

be:

a. Reading of minutes of previous meeting.

b. Transaction of business.

c. Discussion of professional and technical questions.

11. The proceedings at each meeting of each section shall be

promptly reported by the section-secretary to the secretary of the

Society.

C.—Rules for Award of Annual Medal.

1. A gold medal shall be awarded by this Society for con

spicuous professional or public service for the advancement of

the science of Mining and Metallurgy, or of Economic Geology;

for the betterment of the conditions under which these industries

are carried on, for the protection of mine investors, and especially

for the better protection of the health and safety of workmen in

mines and metallurgical establishments.

2. This medal shall be awarded at such times as may be deter

mined by the council.

3. The council shall determine the specific object for which

the medal shall be awarded, and the members of the Society shall

be asked to nominate caadidates on a form provided for the pur
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pose, such nominations to be accompanied by a full statement of

the claims of the candidates for consideration. These nominations

shall not be confined to members of the Society and may include

other nationalities than our own.

4. All nominations shall be considered by a committee of

three to be appointed by the president. This committee shall sub

mit a list of two names to the council with a full statement of

the claims of each candidate. The committee may consider and

recommend names not nominated by members of the Society. The

names so recommended shall be submitted to the council for elec

tion by letter ballot.

5. For the election of a candidate a majority vote of the

council shall be necessary. If this majority be not obtained on

the first election other ballots may be taken either by letter or at a

meeting of the council called for the purpose. At such meeting

members of the council may be represented in proxy.

D.—Rules for Publishing the Bulletin, and for Reporting Minutes

of Local Sections.

1. The Society shall publish monthly (and at intermediate

times when necessary) a bulletin, which shall be the official record

of the proceedings of the Society, and of its local sections. The

bulletin shall be published under the direction of the Secretary of

the Society and shall contain announcements by the officers, the

minutes of meetings of local sections, communications from mem

bers, and such other matter as in the opinion of the council or of

the officers of the Society may be proper and useful in promoting

the purposes of the Society.

2. The regular numbers of the bulletin shall be published

on the last day of each month, or as near thereto as is possible,

but the council may for reasons of weight delay the publication

of any bulletin.

3. Secretaries of local sections shall be responsible for the

primary editing of the reports of meetings of their sections and

shall deliver to the Secretary of the Society a properly prepared

manuscript report, in duplicate, each copy signed by the section-

secretary.

4. The Secretary shall file one of these copies among the

official records of the Society and shall use the other copy in

connection with the preparation of the bulletin.

xvi



MINING AND METALLURGICAL SOCIETY OF AMERICA

5. Matter intended for publication in any bulletin must be

delivered to the Secretary of the Society before the twentieth day

of the month of publication, unless the publication of the regular

bulletin has been delayed by direction of the council.

6. The Secretary may, for reasons of weight, withhold mat

ters submitted for publication in the bulletin, other than official

announcements by the officers of the Society or by the council ; but

in the event of such withholding he shall forthwith notify the

President and present the case to the council, at its first following

meeting, which shall act upon it.

LOCAL RULES

NEW YORK SECTION

1. The officers of the New York Section of the Mining and

Metallurgical Society of America shall be a chairman, a vice-chair

man and a secretary, who shall be elected at the last meeting be

fore the summer of each year, and shall hold office for one year

from that time. These officers shall constitute the executive

committee of the section.

2. The expenses incurred by the section shall be divided

equally among all its members, and shall be payable at such times

as the executive committee shall name.

3. In the absence of the chairman and vice-chairman, the

meeting shall elect a chairman pro tern, to serve at that meeting.

In the absence of the secretary, the chairman shall appoint an

acting secretary to serve for that meeting.

4. The secretary shall keep a record of the proceedings of the

meetings, and immediately after each meeting shall forward to the

general secretary of the Society a report of the proceedings.

5. The presence of seven members of the section at a meeting

shall constitute a quorum.

6. Members shall have the privilege of bringing guests to

ordinary meetings of the section, but not to meetings previously

announced as executive.
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ANNOUNCEMENT

Adopted by the Council and published in the first bulletin of the

Society.

It has been decided by the council of the Mining and Metal

lurgical Society of America to issue to the members a monthly

bulletin similar to this, which will record the proceedings of the

Society. In presenting this, the first bulletin of the Society, it

is deemed desirable to outline the purposes of the Society sug

gested in the preliminary correspondence among those who be

came the charter members and developed in the discussion at

the organization meeting. It is contemplated that the Society will

enter immediately into five principal fields of activity, as follows:

(1) The establishment of local sections, to promote ac

quaintance among the members, good fellowship, and the inter

change of views respecting technical and professional matters.

It is intended that these local sections shall hold frequent meet

ings, probably once a month, all of the sections to hold their

meetings on the same day. It has been suggested that these

meetings take the form of a dinner, or smoker, to be followed

by conversation and discussion. Such action as may be taken

upon matters of interest will be reported to the general secre

tary and published in the monthly bulletin of the Society. If

in the opinion of the council of the Society any matter be of

such general importance as to deserve discussion by all of the

sections, they will be requested by the general secretary to take

it up. In addition to the meetings of the local sections, there

will be in each year at least one meeting of the whole Society.

(2) The determination of standards in engineering prac

tice, such as is being done by the Institution of Mining and

Metallurgy. The Institution has from time to time appointed

committees to consider technical questions as to which there is

confusion, with the view to recommending a standard of prac

tice that all members of the Institution are urged to adopt.

Among the questions that have been taken up by the Institution

of Mining and Metallurgy are the definition of what constitutes

the development of ore, the establishment of a standard of

screens for use in screen analysis, and an agreement as to

weights and measures commonly employed in mining and metal

lurgical work. Efforts to secure standardization and uniformity

of methods have also been made by other technical societies.

There is a great field for useful work in this direction, and it

is considered to be one that the Mining and Metallurgical So

ciety of America may profitably enter.
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(3) The discussion of questions relating to professional

practice and ethics, with a view to the gradual formulation of

rules for guidance, determined by the consensus of opinion in

the Society. Mining and metallurgical engineers are accustomed

to speak of themselves as professional men, but in their actions

they often show that they do not seriously regard themselves

as such. This may be due to a large extent to vagueness in

ideas respecting professional propriety. Consequently, it is con

sidered that the Mining and Metallurgical Society of America

will serve a useful purpose in discussing details of professional

practice, such as the relation between the engineer and his

clients, the matter of contingent fees, the communication of

gratuitous advice. These are merely a few matters which suggest

themselves. It is considered that a discussion of such questions

relating to professional practice and ethics, will lead eventually to

the establishment of a code of ethics, developing the brief but

comprehensive treatise on this subject by Sir Francis Bacon in

the preface to his "Maxims of the Law" as follows: "I hold

every man a debtor to his profession; from the which as men of

course do seek to receive countenance and profit, so ought they of

duty to endeavor themselves by way of amends to be a help and

ornament thereunto."

(4) The discussion of questions of public policy in which the

profession of mining engineering is directly concerned. There are

many questions arising in connection with the federal and state gov

ernments, which have a direct bearing upon the interests of the

mining and metallurgical engineer, just as in the case of other pro

fessional men. For example, there has lately been a movement in

the State of New York to compel every analytical chemist to secure

a license from the State before being permitted legally to practice

his profession ; similarly it has been suggested that the states should

pass laws requiring mining engineers to be licensed. It is no part of

the present purpose to discuss or put any weight upon these par

ticular propositions ; they are mentioned merely as examples of mat

ters of public policy which come up from time to time, affecting the

profession of mining and metallurgical engineering, in connection

with which the profession has heretofore had no means of ex

pressing the consensus of its opinion. The Mining and Metallurgical

Society of America will be a medium for the expression of such

opinions.

(5) Finally, it is intended that the Mining and Metallurgical

Society of America shall be a strictly professional society, i. e.,

membership in it will be limited to the ranks of the mining and

metallurgical engineers, and mining geologists. Serious qualifica
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tions are prescribed as a prerequisite to membership, and it is the

purpose of the founders of the Society to maintain a high standard

of personal character and professional ability among the member

ship. In pursuance of this policy, applications for membership will

be subjected to rigid investigation in substantially the same way as

is done by the American Society of Civil Engineers. It is hoped that

this will cause the Mining and Metallurgical Society of America

soon to become recognized as representative of the best in the mining

and metallurgical profession of North America. Membership in

the Society obviously will not be an unqualified endorsement, but

it will be a recognition of good standing among and by members of

the profession, which in many ways will be useful. It is proposed

in the list of members of the Society to print brief records of their

professional careers.

DECLARATION OF PURPOSE

At a meeting of the council of the Society, held on Feb. 17,

1921, the following "Declaration of Purpose" was adopted by

unanimous vote :

The purpose of the Mining and Metallurgical Society of America is

primarily to discuss, digest and take formal action by referendum of all of

its members upon those broad principles and questions which affect the

mining industry, and which cannot be, or are not covered by other organiza

tions, and then to put into operation, so far as possible, their conclusions.

It excludes from consideration technology, methods, detail, and special

interests, in order the more effectively to concentrate its attention upon the

fundamental principles and problems affecting the industry, such as labor

relations, legislation, economics, and education, with which it may be com

petent to deal.

At the natural points of contact with other organizations, its purpose

and ideal is to establish helpful co-operation.

As typical of its activities and accomplishments may be cited its work

respecting safety in mines, oil land and mine legislation, taxation, standardi

zation, and economics.
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CERTIFICATE OF INCORPORATION

We, the undersigned, being desirous of associating our

selves together as a non-stock membership corporation, for

scientific, educational and social purposes, as hereinafter more

particularly set forth and described, pursuant to and in con

formity with the Acts of Legislature of the State of New York

relating to membership in non-stock corporations, do hereby

certify and declare that we are all of full age, all of us are citi

zens of the United States, two of us are residents of the City,

County and State of New York, and one of us is a resident of

the City and State of New York and all of us have had at least

eight years' practical or professional experience, including not

less than five years of responsibility in mining or allied lines

of work.

We do further certify and declare that the particular objects

for which this corporation is to be formed, and the qualifications

required for active membership therein are as follows, viz. :

First. To bring together, as Honorary Members and Mem

bers, those who are qualified by knowledge, experience and

honorable standing acquired by at least eight years of practical

or professional experience, including not less than five years in

positions of responsibility in mining or allied kinds of work, for

the specific purpose of thereby advancing the particular objects

of the Society, to wit : the conservation of mineral resources, the

advancement of mining and metallurgical industries, the better

protection of mine investors and mine workers, the increase of

scientific knowledge, the encouragement of high professional

ideals and ethics, and the cherishing of the spirit of brother

hood among its members.

Second. That the corporate name by which said corpora

tion, hereby to be formed, shall be known and distinguished, is

and shall be:—Mining and Metallurgical Society of America.

Third. That the territory in which the operations of said

corporation are to be principally conducted is the United States

of America, Canada and Mexico.

Fourth. That the principal office of said corporation shall

be located in the Borough of Manhattan, City, County and

State of New York.

Fifth. That the number of directors of the said corpora

tion shall be fifteen.
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Sixth. That the names and places of residence of the per

sons to be the directors of said corporation until the first annual

meeting, are

Walter R. Ingalls, 505 Pearl Street, New York City.

Henry S. Munroe, Columbia University, New York City.

Robert H. Richards, Massachusetts Institute of Technology, Boston,

Mass.

William A. Lathrop, 108 South Fourth Street, Philadelphia, Pa.

Henry M. Chance, 819 Drexel Building, Philadelphia, Pa.

William N. Page, 1863 Kalorama Road, Washington, D. C.

Horace V. Winchell, 505 Palace Building, Minneapolis, Minn.

Ernest R. Buckley, Rolla, Missouri.

J. Parke Channing, 42 Broadway, New York City.

Joseph Hyde Pratt, Chapel Hill, North Carolina.

Charles W. Goodale, care Boston & Montana Cons. C. & S. Mng. Co.,

Butte, Montana.

Philip Argall, 730 Majestic Building, Denver, Colorado.

Frederick W. Bradley, Crocker Building, San Francisco, Cal.

John C. Branner, Stanford University, Cal.

Samuel B. Christy, University of California, Berkeley, Cal.

Seventh. That the annual meeting of said corporation shall

be held on the second Tuesday of January in each and every

year.

Eighth. That the duration of the corporation shall be

thirty years.

In Testimony Whereof, we have made, signed and sealed

this certificate in duplicate, and have hereunto set our hands

and affixed our respective seals this day of ,

one thousand nine hundred and ten.

(Signed) Henry S. Munroe, (Seal)

(Signed) Walter R. Ingalls, (Seal)

(Signed) Robert H. Richards, (Seal)

(Signed) Henry M. Chance, (Seal)

(Signed) J. Parke Channing, (Seal)

The above certificate was signed and acknowledged on dates -

between Nov. 18 and Nov. 28, 1910, and was filed with the Sec

retary of State of New York on Dec. 2, 1910, and in the County

of New York on Dec. 5, 1910.
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FORMAL ACTIONS

Since its organization, in 1908, the Mining and Metallurgi

cal Society of America has expressed itself formally upon public

questions as follows :

Protection of Mine Investors.—Adopted by letter-ballot

Aug. 7, 1909:

WHEREAS : The overvaluation of mining properties by investors

and the public, due to ignorance of mining conditions and a lack of appre

ciation of the real nature of the investment, tends to increase unduly the

profits of mine promoters and speculators, and to increase unnecessarily

the financial risks taken by mine investors, to the ultimate disadvantage of

the mining industry,

•RESOLVED : That it is the opinion of the Mining and Metallurgical

Society of America that, for the protection of shareholders and investors,

every mining company should publish an annual report within ninety days

of the close of its fiscal year, and such report should incorporate the fol

lowing information:

1. A brief review of the past history of the property, the work ac

complished and the results obtained, with tabulated statement of expendi

tures and receipts from the beginning, marketable products made each year,

and the sums received from the sale of same, the annual net earnings and

the disposition made of such earnings.

2. A similar review, but in more detail, of the work of the year, with

statements of the assets and liabilities (these statements to show all details

as to capitalization of the company; the number and classes of shares out

standing at date of the report; the respective rights of these shares; the

number of shares remaining in the treasury; any options or contracts on

such shares ; any bonded indebtedness) ; receipts and disbursements, cost

sheet and other information as to work accomplished and results obtained.

3. A statement of ore reserves at the date of the report, compared with

the reserves of the previous year, with an estimate, by competent authority,

of the probable life of the mine.

Appointment of State Mine Inspectors.—By vote of the

membership, July 18, 1911, it was "Resolved that, in the opinion

of the Mining and Metallurgical Society of America, State in

spectors of mines should be appointed and should not be

elected."

Supreme Court of the United States.—By vote of the mem

bership, Jan. 8, 1912, the Society adopted a memorial to the

President of the United States calling attention to the impor

tance of carefully considering the mining industry in its rela

tions with the Federal Courts and requesting that jurists of dis

tinction and noted ability and experience in this and associated

industries be considered in connection with the filling of a

vacancy in the Supreme Court.

Alaska Coal Lands.—By vote of the membership, Jan. 8,
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1912, the following resolutions respecting the Alaska coal land

question were adopted:

1. It is essential for the proper development of Alaska that its coal

fields be opened for commercial use without further delay.

2. There are now known* to exist but two relatively small fields con

taining high-grade naval fuel, and inasmuch as the government now pos

sesses no original source of such supply on the Pacific coast it is desirable

in the interests of national defense that a selected area of these fields be

held and operated under the direct control of the government.

3. All rights which have accrued legally under statutes heretofore ex

isting should be recognized.

4. If it be decided by the Congress that it is to the best interests of

public welfare that coal lands in Alaska be leased, we recommend that the

following conditions should be embodied in the leases :

a. These leases should be made for all the coal in the ground.

b. The royalty should be low and based on percentage of selling price

of the coal at the mines.

c. The minimum annual production upon which royalty is to be paid

should be nominal for the first two or three years after the execution of the

lease in order to permit and encourage the installation of efficient and dur

able equipment. After that period the minimum production upon which

royalty should be paid should increase more rapidly than the area increases.

For example: the minimum production upon which royalty should be paid

on a tract of 5,000 acres should be several times more per acre than for

1,000 acres. Such a plan would prevent the tying up of large areas of un

developed coal territory.

d. A due-diligence and forfeiture clause to effect continuous work

should be included in the lease.

e. Leasehold in coal lands should include all necessary timber, mining

and surface rights.

/. Leases should not be given for less than 40 acres and in shape

should be rectangular, their boundaries being east and west and north and

south, and after the system of public surveys has been extended to Alaska

and the land applied for is in a surveyed township, the unit areas of a lease

should be those established by the government survey as subdivisions of the

sections.

g. The length of the tract of land embraced within a single lease

should not be more than three times as great as its width.

5. It should be clearly recognized as a basic principle that the value to

the nation of coal lands in Alaska lies more in their use for industrial, com

mercial and naval purposes than in the royalties to be derived therefrom,

and it is desirable that the revenue obtained from coal royalties inure to the

benefit of the territory.

U. S. Bureau of Mines.—By vote of the membership, Jan.

8, 1912, a draft for a bill establishing the U. S. Bureau of Mines

was approved. (See p. 3, Bulletin No. 44.)

A Public Building for Geology and Mining.—By vote of the

membership, Feb. 16, 1913, the Congress was urged to provide

in Washington for the joint use of the U. S. Geological Survey

and the U. S. Bureau of Mines a fireproof building of an archi
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tectural design reflecting the importance and dignity of the

mining industry.

Patent Legislation.—By vote of the membership, Feb. 16t

1913, the Society urged the Congress of the United States to

hold in abeyance all proposed legislation affecting the patent

system in whatsoever way until such time as a proposed com

mission shall have had time to hold hearings and make a study

of the subject and report.

Oil Land Legislation.—The following resolutions were in

troduced by the San Francisco and New York sections. They

were amended and adopted by the council on Mar. 13, 19l3.

They were adopted by letter-ballot on May 1, 1913:

1. There being no laws at present under which oil land can be acquired

satisfactorily, a special Federal law should be enacted, governing the ac

quirement of oil, gas, and asphalt lands, and all lands known or reasonably

supposed to contain oil, gas, or asphalt should be disposed of only under

the terms of the new law.

2. From time to time, as the desirability of maintaining a stable price

for oil may in the opinion of the Secretary of Interior demand, oil, gas and

asphalt lands now reserved or hereafter withdrawn shall be thrown open to

entry in blocks, of such size as he shall determine. In fixing the size and

position of the blocks he shall recognize the principle that the pioneer may

properly be allowed a larger area than the one who follows.

3. Prior to the opening of any lands to entry, they shall be properly

surveyed and suitably monumented, and they shall be divided into tracts of

160 acres.

4. Where two or more individuals or corporations desire to lease the

same tract of land the lease shall be allotted by the secretary upon the basis

of competitive bids, the proffers to be in terms of royalty offered, and all

royalties to be chargeable and payable in terms of the product. Whenever

a lease is thus allotted to a bidder in competition with others it shall con

sist of such an acreage as shall be fixed in each particular case by the sec

retary. No lease allotted without competitive bidding shall contain more

than 320 acres. No allotment shall be made of any lease or leases unless

in the opinion of the secretary the individual or corporation acquiring the

lease shall be financially able to develop the property completely and to care

for it during and after development in the manner best calculated to bring

about its greatest production and least waste, with due respect to neighbor

ing properties.

5. Successful entrymen shall file with the secretary a good and suf

ficient bond to the amount of $10,000 for the faithful performance of the

terms of the contract. The secretary in making these leases is empowered,

in cases where he thinks it advisable, to substitute for the aforesaid bond

of $10,000 either a bond in a less amount or an annual rental for the acre

age reserved.

6. Lessees shall commence drilling within a specified and agreed time,

and all money expended upon the lease in a bona fide effort to develop oil,

gas, or asphalt, or to operate for oil, gas, or asphalt shall apply to the ex

tinguishment of the bond, and when the total amount so expended equals

the amount of bond, the latter shall be cancelled.
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7. Transfer of leases shall be valid only upon approval whenever in the

secretary's judgment such transfer would be contrary to public interest; but

he shall not use this power of refusal as a means to exact increased royalty.

8. The lessee shall drill each year an agreed number of wells or shall

1ceep in operation an agreed number of strings of tools unless the local

price of oil falls below a certain agreed price. If the lessee forfeits a lease,

he shall retain his rights in all wells already drilled and may continue to

produce from them so long as he pays the agreed royalty, and forfeited

leases shall be immediately open to reletting; provided no drilling shall be

done within 300 ft. of an existing well.

9. Line wells must be drilled last, except where it is necessary to pro

tect a lease against adverse drilling.

10. Net revenue from leasing the oil lands should go in large part to

the state within which the lands are situated.

Revision of the Mining Laws.—By vote of the member

ship, Mar. 30, 1914, the following resolutions were adopted by

the Society:

1. The mining law should be revised not piecemeal, but thoroughly,

so as to co-ordinate and harmonize its various provisions.

2. Mining claims should be locatable regardless of a "discovery" and

held only so long as the specified development work is performed previous

to patenting, provision being made for the patenting and acquiring of ab

solute title to the property.

3. Placer locations should be limited to deposits of loose material

above solid bed rock. The locater should have a preference right to locate

also any lodes developed on his placer ground.

4. A statute of limitations should establish a reasonable term of years

beyond which placer patents shall be immune from attack on the ground of

fraud.

5. Provision should be made for the location and working of petrol

eum, phosphates, rare earths, haloids, and other mineral substances not

specifically mentioned in the present law.

6. Full privilege of appeal to some competent court of law should be

provided for in all cases of contests between rival claimants, or between a

locater and the government.

7. Notice of mining locations should be so recorded as to give the full

est possible public notice.

8. The apex law should be abolished.

9. Existing titles should be reaffirmed and fully recognized and no

effort should be made to create retroactive legislation.

10. For the purpose of giving the fullest consideration to the needs of

every branch of the mining industry and every section of the country, it is

desirable that a Government commission be created by act of Congress,

whose duty it shall be to investigate by every proper means the questions

and interests here referred to and to make recommendations as a basis for

the proposed mining law revision.

At a special meeting of the Society, at Washington, Dec.

16, 1915, the following resolutions were adopted:

1. The Mining law of the United States should be revised, not
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piecemeal, but thoroughly, so as to co-ordinate and harmonize its various

provisions.

2. For the purpose of giving the fullest consideration to the needs

of every branch of the mining industry and every section of the country

as affected by the mineral-land laws of the United States, it is desirable

that a Government commission be created by act of Congress, whose

duty it shall be to investigate by every proper means the questions and

interests here referred to, and to make recommendations as to a basis

for the proposed mining law revision.

3. That, in order to represent the classes of men whose interests will

be affected, the proposed commission should consist of five members; one

representing the legal profession, one representing the Department of the

Interior, and three men actively interested and experienced in mining and

the acquisition and handling of mineral lands.

4. That this commission shall be selected and appointed by the Presi

dent of the United States.

5. That this conference believes that the services "of such a commis

sion are deserving of compensation, as well as reimbursement for all nec

essary expenses, but is more concerned with the actual establishment of

the commission and its character than with the question of emolument; and

will gladly see the work done through an honorary commission if Congress

deems it advisable.

6. That this conference expresses itself in favor of the creation of a

permanent committee on mining law revision, such committee to consist of

five members from the Mining and Metallurgical Society of America, five

from the American Institute of Mining Engineers, and five from the Amer

ican Mining Congress, and to be appointed by these organizations. Such com

mittee to have the power to select its own Chairman and Secretary and to add

to its membership not to exceed ten additional mining men or others interested

in the subject for which the committee is created. The work of this committee

shall be to further the interests of the mining industry through Congres

sional action in accordance with the resolutions adopted at this conference;

and its joint report shall be presented to each of the societies formally

represented in its composition.

On Oct. 2, 1916, the Society voted that in a revision of the

mining laws of the United States, the following points should

be observed :

Basic Principle.—It should be aimed to preserve to the maximum possible extent the

phraseology of our present mining law and its principles of administration, thus retaining

the benefit of some of the wealth of legal definitions that have been rendered at great cost.

The new mining laws should be made to cover all classes of valuable mineral de

posits other than coal, and that intention should be defined so clearly that there will be

no misunderstanding of it.

Discovery.—Actual discovery of a valuable mineral deposit should not be necessary

to a valid location of a claim. The new law should authorize mineral locations without

discovery in any part of the public lands officially classed as mineral; and mineral lo

cations upon discovery in any part of the public lands, whether officially classed as min

eral or non-mineral. However, it should not be possible to secure a patent until a dis

covery has been made. There should be a provision permitting bona fidet prospecting on
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land classified as non-mineral and protecting the prospector in the meanwhile. On*

discovery should suffice for a group of contiguous claims of one ownership.

Location of Claims.—Mineral claims hereafter located should be 1320 ft. square,

i. e.„ 40 acres. They should not be required to be sub-divisions of the surveyed sections

if located on surveyed land. The number of claims locatable by one person or asso

ciation should be unlimited. Existing regulations concerning the marking, notice and

record of locations should be continued. Within 90 days after the date of location,

record thereof should be made in the U. S. Land Office of the district.

Assessment Work.—Assessment work should be at the present rate, namely, $200

per 40-acre claim, i. e., $5 per acre. A person or association holding a group of con

tiguous claims should be permitted to do the assessment work upon one claim and thereby

hold the group, the amount of such work to be equivalent to $5 per acre for each claim

of the group. Emphatic provision should be made to insure the honest performance of

annual assessment work. In performing assessment work labor should be reckoned at

the current rate of wages for miners in the district. Every holder of a claim should be

required to file annually a record of his assessment work, accompanied by vouchers, in

the land office of the district.

Patenting.—Proceedings for patents should remain as now, with the proviso, however,

that only the exterior boundaries of a group of claims need be monumented. Absence of

records in the land office of conflicting locations should be taken as prima facie evidence

that none exist that are valid. It should be provided that final entry and payment for

mining claims should be made within seven years after date of location, exclusive of the

time covered by pending adverse claims.

Abolition of Extralateral Rights.—Subject to the existing extralateral rights of min

ing claimants or patentees, the holder or patentee of a mining claim located hereafter to

have the exclusive right of possession and enjoyment of the surface held by him and of

the minerals under it, bounded by vertical planes, passing through surface boundaries of

said land, but not the right to follow any mineral deposit beyond said planes. And the

holders or patentees of claims heretofore located to have similar exclusive possession of

all the mineral in said claims that is not covered by any existing extralateral rights.

The above article abolishes extralateral rights in so far as any claims hereafter to be

located are concerned. The extralateral rights of existing claims may not be taken away,

however, wherefore any new location and grant of patent may be made only with the

reservation of such rights. The rights of existing claims having been thus expressly! pre

served, the last sentence of this article confers upon previously located claims the rights

to everything comprised within the vertical projection downward of their side lines that

is not legally claimed by anybody else, this being thus an addition to the original extra-

lateral rights.

Appeals from Land Office Decisions.—The new law should provide for appeals from

decisions of the U. S. Land Office to a court of competent jurisdiction.

Extra War Revenue Tax on Professional Incomes.—On

March 13, 1918, the following resolution was submitted by the

Council to a membership vote:

The members of the Mining and Metallurgical Society of America re

spectfully call attention of Congress to the unfairness of the supertax on

professional incomes imposed by section 209 of war revenue act approved

Oct. 3, 1917.

Much might be said in favor of a lower income tax on incomes from

professions than upon incomes from investments. But there has been no

disposition on part of the mining and metallurgical profession to object

to the payment of the same income tax as is paid by others, or indeed to

any plan of taxation under which engineers are called upon to bear their

fair share of the burdens.

It seems, however, unjust that incomes from the practice of any pro

fession, whether engineering, legal, medical, or otherwise, which are the re
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suit of personal effort and which provide not only for the current support

of the professional man, but also the saving for his old age, should be sub

ject to a heavy supertax, so that the professional man who works for his

income is in a worse position than the idle man receiving his income from

invested wealth.

Therefore the members of the Mining and Metallurgical Society of

America respectfully urge that section 209 of the war revenue act be re

pealed.

By vote of the Society, April 18, 1918, the foregoing reso

lution was approved and was brought to the attention of the

appropriate Representatives and officials in Washington and

was duly acknowledged by them.

Minerals Control Legislation.—By vote of the Society,

July 1, 1918, the following resolution was approved and was

duly brought to the attention of the appropriate Representa

tives in Washington.

Recognizing the extreme importance of the Minerals Administration

Bill now before Congress, the President of the Mining and Metallurgical

Society of America, on March 16, 1918, duly called a special meeting to be

held in New York on April 18 for the purpose of discussing this Bill and

eliciting the opinions of the members. This meeting having been duly

held, a meeting of the New York Section, having been properly called, was

convened immediately thereafter and the following resolution offered :

"RESOLVED, that it is the sense of this meeting that the general prin

ciples of this Bill tend to further the efficiency of the Government in prose

cuting the war while safeguarding the welfare of the mineral industry and

that this or a similar bill should be made a law, provided, however, that

the products covered by said bill as passed shall include only such min

erals and metals as are really required for war emergency needs as are

those specifically enumerated on page two of draft before this meeting;

viz., H. R. 11259."

The minerals alluded to are as follows : "Antimony, arsenic, ball clay,

bismuth, bromine, cerium, chalk, chromium, cobalt, corundum, emery, fluor

spar, ferro-silicon, fuller's earth, graphite, grinding pebbles, iridium, kaolin,

magnesite, manganese, mercury, mica, molybdenum, osmium, sea salt, plati

num, palladium, paper clay, potassium, pyrites, radium, sulphur, thorium,

tin, titanium, tungsten, uranium, vanadium, zirconium."

Action Respecting Mexico.—Shortly after the death in

Mexico of Mr. E. L. Dufourcq the Council determined to take

formal action with reference to this cold-blooded murder of a

member of the Society and in general regarding the deplorable

conditions in Mexico, which then existed (1919) and had been

prevalent for a number of years.

In order to make this action effective, the Executive Com
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mittee was empowered to draft suitable resolutions, utilizing

those which had been submitted to the Council as a basis, with

the ultimate object of submitting the question to the member

ship for a vote. This was done, and the resolutions printed be

low were mailed in ballot form to the members on June 19.

WHEREAS their professional duties frequently call American min

ing engineers to Mexico and

WHEREAS the modern mining industry of Mexico has been mainly

developed by American engineers and

WHEREAS many American mining engineers have suffered indig

nities, the loss of their property and even of their lives while travelling or

sojourning in Mexico in the peaceful pursuit of their business and

WHEREAS such conditions have culminated in the murder at Teziut-

lan, on April 16, 1919, of Edward L. Dufourcq, an able and highly esteemed

mining engineer and a member of the Mining and Metallurgical Society ol

America, therefore be it

RESOLVED that the Mining and Metallurgical Society of America

hereby protests to the Department of State in Washington against furthei

disregard by the American Government of conditions in Mexico that make

it unsafe for American engineers to go there in the practice of their pro

fession and for the care of business interests intrusted to them, and be

it further

RESOLVED that the Mining and Metallurgical Society of America

urges the American Government to take prompt and effective steps to

ward the establishment of such law and order in Mexico as will safeguard

the persons and property of our citizens and extend its protection to all

Americans in any part of the world to which they may be called in the pur

suit of their legitimate affairs.

These resolutions were unanimously carried and were

placed before the proper officials in Washington and before the

Committees of the Senate and House having Mexican affairs in

hand.

Referendum re Labor.—On December 18, 1919, the follow

ing resolution offered by the Committee on Economics was

submitted to a ballot vote by all members. 156 votes were cast

in favor of the resolution, 10 votes were cast in opposition to it.

RESOLVED : that there should be concerted effort to show labor, as it

can be shown, that by sound economic theory labor is the residual claimant

upon the produce of industry; that its residual claim in the United States is

70 to 80 per cent, of the whole; that statistics prove that labor gets it; that

statistics show that as mind increases the produce of mere manual labor, the

latter gets the major part of the increment; that the part of the produce of

industry that labor does not get, it cannot get by any economic means; that

in trying to get by confiscatory means more than its residual share, labor not

only does not get it, but also loses more or less of what it was previously
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getting as its residual share; that the only way that labor can get any more

than it does now get is to produce more; that slacking in any form, either

by working full time at only partial efficiency, or by working only part of the

time, is directly opposed to labor's own interest, and that labor is the greater

sufferer thereby than anybody else.

Referendum on Foreign Ownership of Mineral Resources.—

At a meeting of the Council held on April 8, 1920, a resolution

from the New York Section of the Society was read asking the

Council to take favorable action upon Senate Bill No. 3334

which proposes that foreign nationals, owners of mineral and oil

lands in the United States, and foreigners interested in our min

eral resources in any manner, shall be accorded the same rights

and privileges as accorded to our nationals in foreign lands re

specting mineral resources in those lands. By order of the Coun

cil the following resolution was sent to all members for their

approval or disapproval.

RESOLVED, that the Mining and Metallurgical Society of America

herewith petitions the Congress of the United States to safeguard the

rights and interests of American investors, whether actual or prospective,

in foreign mineral industries by providing by statute that no citizen or

subject of any country which requires by law, regulation, or otherwise

any stipulation in any contract, lease, sale, or other agreement, relating

to mines or minerals, including petroleum, in the said country or its

possessions or dependencies, which prevents or prohibits American citi

zens, because of their nationality, from being shareholders, or which

limits the number of shares which may be held by American citizens in

such undertakings, or which, because of nationality, places restrictions

on American citizens holding any position in the company or on the

board of directors or similar control body shall be permitted to hold

either directly or indirectly any right, title, or interest, in any mine or

mineral deposit, including petroleum in the United States or any of its

dependencies, or to act on the board or in any managerial capacity what

soever in connection with any company having any right, title, or inter

est whatsoever in mines or minerals in the United States or its depen

dencies, so long as the restrictions before mentioned shall remain in

force in any law or regulation or in any contract, lease, or other agree

ment to which the government of the foreign country or any of its of

ficials or representatives is a party, and be it further

RESOLVED, that no alien company which by its articles of incor

poration or association, statutes, by-laws, or in any other similar man

ner prohibits American citizens, because of their nationality, from being

shareholders, or which limits the number of shares which may be held

by American citizens, or prohibits American citizens from holding any

position on the board of directors in the company shall be permitted to

hold either directly or indirectly any right, title, or interest in any mine

or mineral deposit, including petroleum.in any part of the United States

or its dependencies.

A referendum vote was taken in May, 1920, the result of

which was later submitted to the membership in the form of a
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letter stating that the result of the referendum upon the prin

ciples set forth in the Curtis Bill was an almost unanimous vote

in their favor.

Resolution Re Foreign and Domestic Mining Policy.—At a

meeting of the Council held on January 10, 1922, the action taken

by the New York Section at a meeting held December 14, 1921,

in adopting the following resolution, was submitted :

WHEREAS, the New York Section of the Mining and Metallurgical

Society of America considers the report of the Committee on Foreign and

Domestic Mining Policy to be of special and pressing importance in national

and international affairs at this juncture, and urges furtherance of the Com

mittee's work in order that the Society may play a part in promoting the

cause; therefore be it

RESOLVED, that the New York Section of the M. and M. S. A. ap

proves the report of the Committee on Foreign and Domestic Mining Policy;

and be it further

RESOLVED, that the New York Section of the M. and M. S. A.

would like to have the co-operation of the Institution of Mining and Metal

lurgy of Great Britain in the consideration of this report; and be it further

RESOLVED, that the Council of the Society be requested to institute

a referendum among the members of the Society, and that an invitation be

extended to the Institution of Mining and Metallurgy of Great Britain to

co-operate with the Society in the consideration of the subject matter of this

report.

The request of the New York Section for a referendum was

approved.

At the Council meeting of May 16, 1922, the Secretary was

instructed to take a referendum, the form of which was first

to be submitted to the Executive Committee for their approval.

Result of the ballot was as follows :

175 replies were received in all.

163 were in favor of the statement of principles as set

forth ;

10 members took exception in a greater or lesser de

gree to various parts of the statement of prin

ciples ;

2 voted against the entire statement.
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Consulting Engineer.

V
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Burgess, John A 648 Mills Bldg., San Francisco, Calif.

Mining Engineer and Geologist.

Burrall, Frederick P Dawson, Y. T., Canada

Mining Engineer.

Callow, John M. 159 Pierpont St., Salt Lake City, Utah

President and Manager, General Engineering Co.

Canby, R. C Wallingford, Conn.

Consulting Metallurgist.

Carpenter, Alvin B 628 Pacific Finance Bldg., Los Angeles, Calif.

Mining Engineer.

Carr, Homer Lyman 1112 Mills Bldg., El Paso, Texas

Engineer, Amer. Sm. & Ref. Co.

Case, Albert H 61 Broadway, New York

Consulting Engineer.

Cates, L. S P. O. Box 1775, Salt Lake City, Utah

General Manager, Ray Consolidated Copper Co.

Catlin, R. M Franklin, N. J.

Eastern Manager of Mines, New Jersey Zinc Co.

Chance, H. M.. 839 Drexel Bldg., Philadelphia, Pa.

Mining Engineer and Geologist, H. M. Chance & Co.

Channing, J. Parke 61 Broadway, New "York

Consulting Mining Engineer.

Chase, March F 140 Nassau St., New York

Chemical Engineer.

Church, J. A., Jr 121 East 80th St., New York

Mining Engineer.

Claghorn, Clarence Raymond 715 Continental Bldg., Baltimore, Md.

Consulting Engineer.

Clements, J. Morgan.:..... 20 Broad St., New York

Mining Engineer and Geologist

Clevenger, Galen H P. O. Box 385, Boston, Mass.

Consulting Metallurgist

Cobb, Collier.... Chapel Hill, N. C.

Professor of Geology, University of North Carolina.

Collins, George E 307 Boston Bldg., Denver, Colo.

Mining Engineer.

Colvocoresses, G. M Humboldt, Ariz.

General Manager, Consolidated Arizona Smelting Co.

Cornell, R. T • 60 Wall St., New York

Mining Engineer

Corning, C. R 36 Wall St., New York

Mining Engineer.
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Cowles, Alfred H Sewaren, N. J.

President, Electric Smelting & Aluminum Co.

Cox, W. Rowland 120 Broadway, New York

Consulting Mining Engineer.

Crane, Clinton H 60 Wall St., New York

President, St. Joseph Lead Co.

Croasdale, Stuart 730 Symes Bldg., Denver, Colo.

Consulting Engineer.

Crook, Welton J Box 985, Stanford University, Calif.

Metallurgical and Chemical Engineer ; Assoc. Professor of

Metallurgy, Leland Stanford University

Crowell, Benedict 3751 Prospect Ave., N. E., Cleveland. Ohio

Consulting Engineer.

Darton, N. H U. S. Geological Survey, Washington, D. C.

Geologist.

Dawson, Eugene 42 Broadway, New York

Mining Engineer.

Deacon, R. W Chrome, N. J.

Works Manager, U. S. Metals Refining Co.

De Golyer, Everette L .# 65 Broadway, New York

Consulting Geologist.

de Ropp, Baron Alfred c/o Commercial Trust & Savings Bank,

(Retired.) Santa Barbara, Calif.

de Saulles, C. A. H 120 Broadway, New York

President and General Manager, U. S. Zinc Co. •

Devereux, W. B., Jr 120 Broadway, New York

Mining Engineer.

Dodge, Cleveland E 99 John St., New York

Phelps Dodge Corp.

Dolbear, Samuel H Thetford Mines, Quebec, Canada

Consulting Mining Engineer.

Dorr, J. V. N 247 Park Ave., New York

President, The Dorr Co.

Douglas, J. S P. O. Box 1060, Douglas, Ariz.

Mine Operator.

Douglas, Walter 99 John St., New York

President, Phelps Dodge Corp.

Drew, Charles V 15 Broad St., New York

Mining Engineer; Vice-President, Cerro de Pasco Copper Corp.

Drucker, A. E Urbana, 111.

Asst. Professor of Mining Engineering, University of Illinois.
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Drury, Walter Maynard 1112 Mills Bldg., El Paso, Tex.

General Manager, Mining Dept. American Smelting & Refining Co.

Dumble, E. T 316 Southern Pacific Bldg., Houston, Tex.

Consulting Geologist.

Duncan, M. M Ishpeming, Mich.

Vice-President and General Manager, Cleveland-Cliffs Iron Co.

Dwight, A. S 29 Broadway, New York

President, Dwight & Lloyd Sintering Co.

Easton, Stanly A Kellogg, Ida.

Manager, Bunker Hill & Sullivan Mining & Cone. Co.

Eaton, Lucien 708 Cleveland Ave., Ishpeming, Mich.

Supt. Cleveland Cliffs Iron Co.

Emery, A. B Messina, Transvaal, So. Afr.

Manager, Messina-Transvaal Dev. Co., Ltd.

Estes, F. M Madera, Chih., Mexico

General Manager, Dolores Mines Co.

Eustis, F. A 131 State St., Boston, Mass.

Consulting Engineer.

Fairchild, S. E., Jr 6910 Wissahickon Ave., Philadelphia, Pa.

President, Cruse-Kemper Co.

Farish, John B Stanford Court, San Francisco, Calif.

Mining Engineer.

Finch, John W 14 Wall St., New York

Consulting Mining Geologist and Engineer.

Finlay, J. R 170 Broadway, New York

Mining Engineer.

Fitch, Walter Eureka, Utah

President and General Manager, Chief Consolidated Mining Co.

Foote, Arthur B Grass Valley, Calif.

General Manager, North Star Mines Co.

Foote, Arthur De Wint Grass Valley, Calif.

Consulting Engineer.

Fowler, Samuel S. Riondel, B. C, Canada

Mining Engineer; Manager, Bluebell Mine.

Fuller, John T Bauxite, Kan.

Superintendent, American Bauxite Co.

Garrey, George H 501 Bullitt Bldg., Philadelphia, Pa.

Consulting Mining Geologist and Engineer.

Gepp, H. W Box 856, G. P. O., Melbourne, Australia

General Manager, Electrolytic Zinc Co. of Australasia, Ltd.
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Geppert, Richard M., c/o A. A. Kelsey, London Wall BIdg., London, E. C. 2.,

England.

Mining Engineer.

Godshall, L. D 2851 Sunset PI., Los Angeles, Calif.

Vice-President, Tecopa Consolidated Mining Co. and Ivanpah

Copper Co.

Goodale, Charles W Butte, Mont.

Bureau of Safety, Anaconda Copper Mining Co.

Goodloe, Meade 406 South Main St., Los Angeles, Calif.

Mining Engineer.

Gottsberger, B. Britton Hammond Laboratory, New Haven, Conn.

Mining Engineer, Yale University

Graton, L. C Foxcroft House, Cambridge, Mass.

Mining Geologist.

Griffith, William Coal Exchange BIdg., Scranton, Pa.

Consulting Mining Engineer and Geologist.

Guernsey, F. W Room 714, Vancouver Block, Vancouver, B. C, Canada

Mining and Metallurgical Engineer

Guess, H. A 120 Broadway, New York

Managing Director, Min. Dept., American Smelting & Refining Co.

Hamilton, Edward M 419 The Embarcadero, San Francisco, Calif.

Metallurgical Engineer

Hamilton, H. T Nacozari, Sonora, Mexico

Manager Moctezuma Copper Co.

Hanley, H. R. Rolla, Mo.

Assistant Professor Metallurgy, University of Missouri

Hardinge, H. W 120 Broadway, New York

President, Hardinge Co.

Hawkins, T. G, Jr 347 Madison Ave., New York

Vice-President and Manager, Alvarado Mining & Milling Co.

Heberlein, Kuno B 42 Broadway, New York

Hellmann, Fred Guggenheim Brothers, 120 Broadway, New York

Consulting Mining Engineer.

Henderson, HP 522 Fifth Ave., New York

Consulting Mining Engineer.

Hersam, Ernest A Berkeley. Calif.

Asso. Professor of Metallurgy, Univ. of California.

Hill, Rowland F 60 Wall St., New York

Consulting Engineer.

Hoffman, Karl F 2 Rector St., New York

Consulting Engineer.
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Holden, Edwin C 1100 Garrett Bldg., Baltimore, Md.

Consulting Mining Engineer.

Holland, L. F. S 1718 LaBrea Ave., Hollywood, Calif.

Consulting Engineer.

Honnold, W. L Suite 2000, 42 Broadway, New York

Consulting Mining Engineer.

Hoover, Herbert C Suite 2000, 42 Broadway, New York

Consulting Mining Engineer.

Hoover, Theodore J Stanford University, Calif.

Consulting Engineer; Head of Dept. of Mining and Metallurgy

Leland Stanford University.

Howe, Ernest Litchfield, Conn.

Geologist.

Huntoon, Louis D 2 Rector St., New York

Consulting Mining Engineer

Huston, M. B 572 Bullitt Bldg., Philadelphia, Pa.

General Manager, Eden Mining Co.

Hutchinson, W. Spencer 201 Devonshire St., Boston, Mass.

Mining Engineer.

Hutchins, J. P c/o Bankers Trust Co., 5 Place Vendome, Paris, France

Consulting Mining Engineer.

Ingalls, Walter Renton 115 Broadway, New York

Consulting Engineer.

Jackling, D. C 1800 Hobart Bldg., San Francisco, Calif.

Vice-President, Utah Copper Co.

Janeway, J. H 160 Front St., New York

General Manager, Ore & Fuel Dept., New Jersey Zinc Co.

Jones, James Ellwood Bramwell, West Va.

General Manager, Pocahontas Fuel Co., Inc.

Jopling, J. E 321 Cedar St., Marquette, Mich.

Chief Engineer, Cleveland-Cliffs Iron Co.

Joralemon, Ira B 1402 Calif. Comm'l. Union Bldg., San Francisco, Calif.

Mining Engineer and Geologist

Jorgensen, E. L 94 South Munn Ave., East Orange, N. J.

Metallurgical Engineer

Judson, Wilber 41 East 42nd St., New York

Texas Gulf Sulphur Co.

Keene, Amor Frederick... 233 Broadway, New York

Consulting Mining Engineer.

Kelly, William Vulcan, Mich.

Kemp, James F Columbia University, New York

Professor of Geology.
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Keyes, C. R 944 Fifth St., Des Moines, Iowa

Geologist.

Kinzie, Robert A First National Bank Bldg., San Francisco, Calif.

Mining Engineer.

Kirby, E. B 120 Broadway, New York

Construction, Mining and Metallurgical Engineer.

Kirchen, John G Tonopah, Nev.

General Manager, Tonopah Extension Mining Co.

Knox, H. H 160 Broadway, New York

Consulting Mining Engineer.

Knox, Newton B Minas de Phoenicia, Noya, Coruna, Spain

Consulting Engineer.

Kuryla, Michael H Cia. de Real del Monte y Pachuca, Pachuca,

Hidalgo, Mexico.

Consulting Metallurgical Engineer.

Lachmund, Oscar 318 Symons Block, Spokane, Wash.

Mining and Metallurgical Engineer.

Laird, George A Chappaqua, N. Y.

Consulting Engineer.

Lawall, Elmer H Wilkes Barre, Pa.

Mining Engineer.

Ledoux, Albert R 99 John St., New York

Mining Engineer and Assayer; President, Ledoux & Co.

Lefevre, Solomon Forest Glen, Ulster Co., N. Y.

Consulting Mining Engineer.

Leggett, Thos. H 149 Broadway, New York

Mining Engineer.

Leith, C. K 214 Science Hall, Madison, Wis.

Professor of Geology, University of Wisconsin.

Lewis, J. Volney New Brunswick, N. J.

Professor of Geology, Rutgers College.

Liddell, Donald M 2 Rector St., New York

Chemical and Metallurgical Engineer

Lindberg, Carl 0 1218 Pacific Mutual Bldg., Los Angeles, Calif.

Consulting Mining Engineer.

Lindgren, Waldemar Massachusetts Institute of Technology

Consulting Geologist. Cambridge, Mass.

Lindsley, Halstead 65 Broadway, New York

Mining Engineer.

Linton, Robert 120 Broadway, New York

Mining Engineer.
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Lloyd, R. L 29 Broadway, New York

Vice-President, Dwight & Lloyd Sintering Co.

Locke, Augustus 788 Mills Bldg., San Francisco, Calif.

Consulting Geologist.

Loring, W. J 614 Crocker Bldg., San Francisco, Calif.

Mining Engineer.

Ludlum, A. C 2 Rector St., New York

President, New York Engineering Co.

Lyon, Dorsey Alfred Washington, D. C.

Chief Metallurgist, U. S. Bureau of Mines.

McCreath, Andrew S 236-242 Liberty St., Harrisburg, Pa.

Senior Member, Andrew S. McCreath & Son.

McDaniel, A. K 825-827 Foster Bldg, Denver, Colo.

Consulting Mining and Metallurgical Engineer.

McFarland, W. H. S P. O. Box 325, Dawson, Yukon Terr., Canada

Mining Engineer.

McMeekin, C. W 1545 Dwight Way, Berkeley, Calif.

Mining Engineer.

McNab, Alexander J 14 Wall St., New York

Consulting Engineer.

McNair, Fred W Houghton, Mich.

President, Michigan College of Mines.

MacNaughton, James Calumet, Mich.

Vice-President and General Manager, Calumet & Hecla Mining Co.

MacNutt, C. H Coleraine, Que., Canada

Mining Engineer; Manager, Bennett-Martin Asbestos & Chrome Co.

Mines, Ltd.

Maclennan, F. W Box 100, Miami, Ariz.

General Manager, Miami Copper Co.

Manning, Van. H 15 West 44th St., New York

Director, Technical Research, American Petroleum Institute.

Martin, O. C 106 Stanmore Place, Westfield, N. J.

Plant Mgr., Amer. Smelt, and Ref. Co, Maurer, N. J.

Masters, Harris K 1125 Lexington Ave., New York

Man. Metal Department and Asst. Sec'y., Wah Chung Trading Corp.

Mather, T. W c/o W. R. Grace & Co., 7 Hanover Sq., New York

Mathewson, Edward Payson 42 Broadway, New York

Consulting Metallurgist.

Mayer, Lucius W 42 Broadway, New York

Mining Engineer, Rogers, Mayer & Ball.

Mead, Harry Lynwood Brewster, Fla.

Mines Manager, American Cyanamid Co.
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Mein, William Wallace 43 Excha"ge W- XeW Y°*

Mining Engineer.

_ , . .71 Broadway, New YorkMeissner, Carl A •• ••• ■•• • \'~"

U. S. Steel Corp.

...2548 First St., Baker, Ore.Melzer, tmil Co'nsulting Mining Engineer.

T , ... 15 Broad St., New York
Mercer, J^^f^erV^th African Development Co.

w u rharlP< W 121 Second St., San Francisco, Calif.
Merrill, Charles W ££££ xhe Merrill Co.

w ,, n w 55 Congress St., Boston, Mass.
Metcalfe, G. W • ■ ■ • • • ■ •

Metallurgist.

. , „ Bethlehem, Pa.Miller, Benjamin LeRoy„ . ..{ ^

Box 2051, Bisbee, ArizMitke, Charles A Consuiting Mining Engineer.

- , p .55 Congress St., Boston. Mass.Moore, Cwl^-— j— consuhing Engineer, U. S. Smelting,

Refining & Mining Co.

Morris, Henry C 1868 Columbia Road, Washington. D. C.

„ _ 14 Wall St., New YorkMoult0"' R ° Consulting Engineer.

„ . . c w 1203 Pacific Mutual Bldg., Los Angeles, Calif.Mudd, S- W Engineer of Mines.

r „ 1057 Monadnock Bldg., San Francisco, Calif.Munro' C H Mining Engineer.

„ c Anyox, B. C, Canada
Munr0e' 1L S Mining Engineer.

...Litchfield. Conn.Munroe, Henry S^.——- j Mining) Columbia University.

„ , . . Lock Box 6, West Haven, Conn.Nason, Frank Lewis. . . . —^j-Mjnmg Geologist

Ncvius, J. Nelson .,■•8» ScmthLos Robles, Pasadena, Calif.i\eviu:,, j Consulting Engineer.

2 Rector St., New YorkNewberry, A. W Mining Engineer

...Hobart Bldg., San Francisco, Calif.NeWS°m' J' F Consulting Geologist and Engineer.

25 Broad St., New YorkNichols, C. W president,' Nichols' Copper Co.

_ . - Tr ....17 East 42nd St., New YorkNorcross, Fred. S., Jr Mining" Engineer
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Notman, Arthur 170 Broadway, New York

Mining Engineer and Geologist

Oliver, Edwin Letts 503 Market St., San Francisco, Calif.

Metallurgical Engineer ; President and Manager, Oliver Continuous Filter Co.

O'Neil, F. W 11 Broadway, New York

Chief Engineer, Ingersoll-Rand Co.

Packard, George A 50 Congress St., Boston, Mass.

Consulting Mining Engineer.

Parker, Richard A 802 Equitable Bldg., Denver, Colo.

Consulting Mining Engineer.

Patterson, G. S Patterson Bldg., Williamson, West Va.

Mining Engineer.

Pattison, W. G Tshikapa, Congo Beige, West Africa

Asst. Mining Engineer, Kasai Diamond Mines.

Payne, Henry Mace 300 Madison Ave., New York

Consulting Mining Engineer.

Peele, Robert School of Mines, Columbia University, New York

Professor of Mining.

Penrose, R. A. F., Jr Bullitt Bldg., Philadelphia, Pa.

Geologist.

Perkins, Enoch P. O. Box 743, Wharton, N. J.

Mine Supt., Replogle Steel Co., Empire Iron & Steel Co.

Perry, O. B 120 Broadway, New York

General Manager, Yukon Gold Co.

Pierce, F. E 119 Broad St., New York

Consulting Engineer.

Polhemus, James H 160 Front St., New York

Asst. Manager of Mines, New Jersey Zinc Co.

Pomeroy, William A 515 Rialto Bldg., San Francisco, Calif.

Mining Engineer.

Probert, Frank H Berkeley, Calif.

Dean, College of Mining, University of Calif.

Pumpelly, Raphael 284 Gibbs Ave., Newport, R. I.

Pyne, Francis R 29 Scotland Road, Elizabeth, N. J.

Consulting Metallurgical Engineer

Queneau, A. L Boson par Frejus (Var) France

Managing Director, Societe des Mines de l'Esterel

Rawlings, Stuart L ...315 Montgomery St., San Francisco, Calif.

Mining Engineer.

Richards, Robert H 32 Eliot St., Jamaica Plain, Mass.

Mining Engineer.
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Rickard, Edgar Suite 2000, 42 Broadway, New York

Mining Engineer.

Riddell, G. C SO Church St., New York City

Cons. Eng. and Sec'y., Wah Chang Trading Corp.

Rigg, Gilbert Collins House, Melbourne, Australia

Associated Smelters Proprietary, Ltd.

Rissmann, Otto 3615 Central St., Kansas City, Mo.

General Manager, National Zinc Co.

Robbins, Percy A 100 Prospect Ave., Highland Park, 111.

Retired.

Roberts, Milnor 4S01 15th Ave., N. E., Seattle, Wash.

Dean, College of Mines, University of Washington.

Robertson, William Fleet Victoria, B. C, Canada

Provincial Mineralogist of British Columbia.

Roger, John 32 West 40th St., New York

Mechanical and Metallurgical Engineer.

Rogers, Allen H 42 Broadway, New York

Mining Engineer, Rogers, Mayer & Ball.

Rogers, Alexander P New Canaan, Conn.

Consulting Mining Engineer.

Rogers, Edwin M 32 Broadway, New York

Consulting Mining Engineer.

Rohn, Oscar 317 Railway Exchange Bldg., Denver, Colo.

Mining Engineer; General Manager, East Butte Copper Mining Co.

Rolle, Sidney 531 Westfield Ave., Elizabeth, N. J.

Mining and Metallurgical Engineer.

Rose, Charles A Ottawa, Canada.

General Manager British-American Nickel Corp., Ltd.

Rubidge, Frederick T 25 Broad St., New York

Mining Engineer.

Rutherford, Forest 50 Broad St., New York

Consulting Mining and Metallurgical Engineer.

Sales, Reno H Anaconda Copper Mining Co., Butte, Mont.

Mining Engineer and Geologist.

Saunders, William L 11 Broadway, New York

President, Ingersoll-Rand Co.

Sears, Stanley C....c/o Cairo Hotel, 1615 Q St., N. W., Washington, D. C.

Mining Engineer and Metallurgist.

Schneider, W. G 25 Broadway, New York

Metallurgist, Copper & Brass Research Corp.
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Schrader, F. C... U. S. Geological Survey, Washington, D. C.

Geologist.

Shaler, Millard K 66 Rue des Colonies, Brussels, Belgium

Tech. Manager, Societe Internationale Forestiere et

Miniere du Congo.

Sharpless, F. F 29 West 39th St., New York

Secretary, American Institute of Mining and Metallurgical Engineers.

Shaw, S. F Esmeralda, Coah., Mexico

Manager, Cia. Minera La Constancia.

Sherman, Gerald Douglas, Ariz.

Consulting Engineer, Phelps Dodge Corp.

Singewald, Jos. T., Jr Baltimore, Md.

Assoc. Professor of Economic Geology, Johns Hopkins Univ.

Sinn, Francis P 160 Front St., New York

New Jersey Zinc Co.

Sizer, F. L ....1006 Hobart Bldg., San Francisco, Calif.

Mining Engineer.

Smith, E. A. Cappelen 120 Broadway, New York

Consulting Metallurgical Engineer, Guggenheim Brothers.

Smith, Franklin Wheaton P. O. Box 919, Bisbee, Ariz.

Mining Engineer.

Smith, George Otis Washington, D. C.

U. S. Coal Commission.

Smith, H. DeWitt Jerome, Ariz.

Superintendent of Mines, United Verde Copper Co.

Smith, William Allen 4 West 43d St., New York

Metallurgist.

Smoot, A. M 99 John St., New York

Tech. Director, Ledoux & Co.

Smyth, Henry L Rotch Bldg., Cambridge, Mass.

Professor of Mining and Metallurgy, Harvard University

Sorensen, S. Severin 120 Broadway, New York

Vice-President, Braden Copper Co.

Spaulding, Morril B c/o American Club, Havana, Cuba

Commercial Representations.

Spilsbury, P. Gybbon Box 1123, Phoenix, Ariz.

Consulting Engineer.

Spurr, J. E. 10th Ave. and 36th St., New York

Min. Geol., Editor, Engineering and Mining Journal-Press

Stannard, E. T Pier 2, Seattle, Wash.

Vice-President, Kennecott Copper Corp.
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Starr, George W Grass Valley, Calif.

General Manager, Empire Mines.

Staunton, VV. F 512 South Harvard Blvd., Los Angeles, Calif.

Mining Engineer.

Stehli, J. H P. O. Box 35, Upper Montclair, N. J.

Metallurgical Engineer

Steubing, W. C 513 National Bank of Commerce BIdg., San Antonio, Tex.

Manager, Helvetia Copper Co.

Stone, George C... .160 Front St., New York

Chief Metallurgist, New Jersey Zinc Co.

Stoughton, Bradley 10 East 44th St., New York

Consulting Metallurgist.

Stout, H. H c/o Phelps Dodge Corp., 99 John St., New York

Mechanical Engineer.

Stow, Audley Hart Box 1477, Charleston, W. Va.

Consulting Engineer.

Susmann, J. H 61 Broadway, New York

Consulting Mining Engineer.

Sussman, Otto 61 Broadway, New York

Vice-President, American Metal Co., Ltd.

Thacher, Arthur 900 Security BIdg., St. Louis, Mo.

Mining Engineer.

Thane, B. L Crocker BIdg., San Francisco, Calif.

Mining Engineer.

Thompson, L. S Diamantina, Minas Geraes, Brazil, So. America

Geologist.

Thomson, Alex. T 99 John St., New York

Asst. to President, Phelps Dodge Corp.

Thomson, S. C 43 Exchange PL, New York

Consulting Mining Engineer.

Tillson, Benjamin F Franklin, N. J.

Asst. Superintendent, New Jersey Zinc Co.

Titcomb, Harold Abbott Farmington, Me.

Mining Engineer.

Treichler, H. E Gulf, Matagorda Co., Texas

Asst. Manager. Texas Gulf Sulphur Co.

Tuttle, Arthur L 61 Broadway, New York

Mining Engineer.

Tyrrell, J. B 534 Confederation Life BIdg., Toronto, Canada

Consulting Mining Engineer and Economic Geologist.

Van Arsdale, G. D 1011 South Figueroa St., Los Angeles, Calif.

Consulting Chemical and Metallurgical Engineer.
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Van Law, Carlos W Woolworth Bldg., New York

Consulting Engineer.

Van Mater, J. A 160 Front St., New York

General Manager of Mines, New Jersey Zinc Co.

Van Wagenen, Hugh R 1035 Van Nuys Bldg., Los Angeles, Calif.

Mining Engineer.

Veatch, A. C 55 Liberty St., New York

Geol. Chief. Expl. Dept., Sinclair Cons. Oil Corp.

Walker, Arthur L New York City

Professor Metallurgy, School of Mines, Columbia University

Wang, Chung Yu Rue de Paris Extension, Hankow, China

Consulting Mining Engineer.

Washburne, Chester W 2 Rector St., New York

Consulting Geologist.

Waterman, Douglas Box 1735, Havana, Cuba

Mining Engineer.

Watson, R. B Cobalt, Ont., Canada

General Manager, Nipissing Mining Co., Ltd.

Wayland, R. G : Lead, So. Dak.

Mining Engineer.

Webb, Harry H 12 Summit Road, Santa Barbara, Calif.

Consulting Engineer.

Weed, Walter Harvey 29 Broadway, New York

Editor, Mines Handbook; Consulting Engineer.

Weeks, F. D 90 Howell St., Canandaigua, N. Y.

Weekes, Frederic R Room 3612, 233 Broadway, New York

Consulting Mining Engineer.

Weigall, A. R Nantei, Whang Hai Province, Chosen (Korea)

General Manager and Consulting Engineer, Seoul Mining Co.

Welch, J. Cuthbert Tooele, Utah

Metallurgical Engineer, International Smelting Co.

Weld, CM 2 Rector St., New York

Consulting Mining Engineer.

Wells, Arthur E! 15 Broad St., New York

Consulting Metallurgist.

Wells, Bulkeley 201 14th St., Denver, Colo.

Wentworth, Henry A 55 Congress St., Boston, Mass.

Consulting Engineer.

Westerwelt, William Young 522 Fifth Ave., New York

Consulting Mining Engineer.

(21)



MINING AND METALLURGICAL SOCIETY OF AMERICA

Wethey, A. H 12 Rue de Bouquet de Longchamps, Paris, XVI, France

.,'„., D 932 Equitable Bldg., Denver, Colo.Whrtaker, Orv.l R Consulting Engineer of Mines.

„ru. _ . T Shoshone Bldg., Wallace, Idaho
Wh.te, Rush J Mining Engineer.

tint- R.lnh R • • • -Room 2202, 120 Broadway, New York
Wl",amS'RCotuB.ting Mining Engineer, Metal & Thermit Corp.

Warren, Ariz.Wilson, ^P^^-^^—^A^UM^ Co.

w.. w A 307 Dooly Block, Salt Lake City, Utah

Consulting Mining Engineer.

Winchell, Horace V Mitt Pjdfc Mutual Bldg., Los Angeles. Calif.

Mining Geologist.

„ ~ , c Room 1429, 150 Nassau St., New YorkWitherell, Charles ^^^^ Engineer.

...Gulf, Tex.Wolf, Albert G. . ..^~ — s^/co.

42 Broadway, New YorkWoH' H"ry J Mining Engineer".

.Los Gatos, Calif.Wright, Louis A Mining Engineer.

Room 827, 2 Rector St., New YorkWroth, James S ^suiting Mining Engineer.

165 Broadway, New YorkYeatman, Pope ConsuHing Mining Engineer.

. 5928 Keith Ave., Oakland, Calif.Y°Ung' Western Editor; 'Engineering 'and Mining Journal-Press.
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