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The most recent statistics show that we have forty-five electric
slaves working for each wege earner in the United States. With an esti~
mated output of eighty billion kilowasti~hours of electric emergy in the
United States in 1227, we are very largely using electirical energy tc re-
plece the man power energy of former deyse.

In the solution of one of the problems last year it was pointed
out that the productive capacity of the average American, due tc the use of
electrical and mechanical power, is thirty times as much as that of the aver-
sge Chinaman, ahout twelve times thet of the Russisn, and two to three times
that of the European., Every kilowatt of power installed in our central ata-
tions, every aubto truck and tracter, even every mule, ensbles the United
States to meet a war emergency with greater efficacy. Power is behind them
all. It releases men for the fighting line by reducing the number of men
required t¢ produce our munitions, our food, and our ordinary necesssries of
life.

Belation of Power t0 other Industrial Yobhilizetion.

On the other hand, the reletive position of power with respect to
& procurement progrem must not be lost sight of. Power is only one of the
elements entering into the problem, To show the interrelation of those
various elements I have included two charts, which were used in & previous
lecture., The first of these shows the broad interrelation of industry.
In this chart, in the first column, are shown eight occupational groups, as

given by the Bureau of the Censwe, These groups include all persons in
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the United States gainfully employed, In the other columns are indicated:
(1} The number of establishments.
(2) Persons employed.
(3] Domestic materials required.
{4) Foreign materials reguired.
(5) Materials produced or work accomplished.
{s) Installed horsepower,
{7) Dransportation.
(8) Capital invested,
(8) Communicetions.
Other columns, such as fuel, might be added.

By drewing the lines between the columns for each of the eight groups
we have rectangles formed, each of which could represent a msajor problem of
each of the major occupational groups. For example, under Agriculture we
could have the number of farms in the country, the number of persons employed,
the materials of foreign or domestic origin required to. carry on the sgriculture
of the country, etc. Under engineering we could make a study of the number of
establishments, their size, importence and class of work accomplished, The
problem in any one block alone would reguire yesrs of study for complete solu-
tion.

Goal of our Industrial Planning.

In general, we might sey that the purpose of industrial mobilizetion
ig %0 solve the problems of each of these blocks and to plan 8o thet in making
any necessary adjustment in one block others will not be adversely affected.

In a second chart (Chart 2) the detzils which particulerly concern war time pro-
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curement are considered. For many years Colonel Ferguscon hed the feeling that
all of the supplies of eazch of the branches could be classified into, ssy, ten
groups each., ' This classification could be in accordsnce with any arbitrary
grouping, &8 desired by the branch, but would include somewhere within one of
the groups every finished article reguired by the branch. An administrative
plen alse will be reguired for esch branch.
It will be noted that the chart has columms for:

{1) Elements entering the problem and resources,

{2} Each of the supply branches of the Army.

{3) The Assistant Secretary of War.

(4i The Navy Depeartment.

{ 5i Other Goverzment Pepartment s,

fG) Civilian needs,
and at the rigﬁt_two columns hesded:

{1} Plans for Federal comtrel of industry.

iai Plans for private control of industry.
Example - Shoes.

Let us now asstme one item or group of items required by the Quarter-
naster Corps. Let us take shoes, for example. In order to obtain shoes, the
Quartermagter ‘Coxrps must first of all have an organizsation trained and eguipped
6 procure the item. In other words, personnel. He must have specifications,
muat knew his requirements, should have determined the raw materials entering
into the manufacture of shoes, for, strange as it may seem, sScome eleven thousand
pounds of cep?er per week are required to meske the eyelets for the six~hundred

and twenty-five thousand Army shoes reguired per week, He must know the faci-
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lities capable of producing the Army shoe and must know, in general, that the
transportation, power, labor and funds are available to meet the program, In
order 1o avolid complication with other Government departments he must have the
feeility allocated to hime In other words, under one cover, an inexperienced
procurement officer will find sufficient information to ensble him to immedisate~-
1y enter into negotistions for the procurement of the proper number of the
thirty-six million pairs of shoes required,

However, even if the work of ihs Quartermester Gemeral has been com=
Pleted and every element within his contrel considered, still he is not, nor is
the Assistant Secretary of War, assured that the shoe progrem will move along
without & hitch, The resson for this is evident by & glance at the chart,
Por example, under power, we reslize immediately that this vital element enters
into the plang of all of the other Government departmwents and of the civilien
population, The plens of these other agencies must be so drawn that each will
obtain its fair proportion of the power and other indirect elements essential to
the plsan. In general, the duty of considering the plang in a vertical direction
falleg upon the Chiefs of the Supply Branches, while the duty of meking plans and
studies of the indirect elements rests, by law, with the Assistant Secretary of
War., The execution of any such plans as.miay be drawn by the Assistent Secretary,
or by the supply branches, rests with the agency designated in the plan, but
only after specific approval and designation by the President of the United
States and existing or contemplated law. This, I believe, gives & perspective,
which places power in its proper relation to the other elements of procurement
planning,

Let ue now see what the Assistant Secretary of War hes Gone in pre-

paring plans and making studies which will assure adequate provision for the
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mobilization of power in time of war. In other words, to consider power along

the horizontal line on the chart, A little history might be of assistance.

Power Situation during the World War.

Puring the World War shortages of power occurved in various sections of
the country, particularly at Niagara Falls, Pittsburgh, New York, Philadelphis
and Birmingham. As & result of these shortages, which first became acute
around Nisgars Falls, President Wilson asked Mr, R. J. Bulkley to investigate
the situstion and report to him. In gathering informstion on the subject Mr.
Bulkley consulted with Colonel Tharles Keller of the Corps of Engineers, who,
for years, had been District Engineer at Buffalo, New York, and had been engaged
in suwervising the terms of the treaty with Csnada pertaining to the diversion
of water from the Niagars River. Hr. Bulkley and Colonel Keller went %o
Niagara Falls and held publie hearings, at which were represented the large pro-
ducers and consumers of power, Ultimeately, the entire output of the power com-
poniss in the region was taken over by the Goverament and apportioned in the
best interests of the United States. Indusiries, whether working upon primsry
or secondary contracts for the Goverament, or manufacturing supplies essential
to the winning of the war, were given first consideration. PFurther steps were
taken $0 increase the output of the Niagara PFalls planta. This was promptly
accomplished, due to the detailed information that Colonel Keller and the power
companies had as to the situation in that vicinity.

Following this experience a Power Section of the War Industries Board
wes set up and headed by Mr, Frederick Darlington. Surveys were mede of the
power situation in various sections of the country where shortages were threat-
ened. Veluntary measurss were adopted, power conserved by appealing to the
patriotism of consumers, greater utilization made of existing power by means

of interconnection and of utilizing off peak loads., Also, new units were



ingtalled where the same could be done in a reazonable length of time.

Power Survey by Corps of Engineers.

A% the end of the war Colonel Keller wrote a report of these activities
to the Secretary of War, which was published wnder the $itle of "The Power
Situation during the Wer™, In this report he recommended that a continuing
survey be made of the poﬁer resources of the couniry in order that in any future
emergency dats would be on hand which would enable & power direcior to effi-
ciently and prompily take measures to ubtilize our power resources to their maxi-
mum,

In 1920, prior to the creation of the Office of the Assistant Secretary
of War, the Geperal Staff asgigned this duty to the Corps of Engineers., The
gupervision of that survey has been carried on by this office for the past six
years,

In brief, the power survey congists of an investigation of all central
elactrical generating stations and systems with a capacity of five thousand
kilowatt s or over, The swrvey is made by the District Engineers in charge of
River and Harbor Districis, There are some forty-two of these located in the
principal eities of the United States, The reports of the Digtriet Engineers,
with meps, showing the location of the gemerating planits, the capacity, the
annual production of electrical energy, the transmission linea and principal
subgtations, together with information as to the phase, voltage, fregquency and
capacity of the transmission lines, are submitted to one of eleven officers,
each placed in charge of one of the power zones into which the United States ham
heen divided. These zones were made up to conform as clogely as poasible to
our War Department Procuremenit Districts and still be of & size permitting easy

administration. The boundaries were laid out 2o that a minimum of power
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crossed fhe boundary. The complete reports by each of the officers in
charge of the zone swveys are submitted annually to the Chief of Engineers
and there consolidated and filed for use of the Assistant Secretary of War,

Determination of Demand.

Through the medium of the power survey the Assistant Secretary learns
of the power resources of the éonntry. His second task is that of balancing
the power load against theae resources in a menner to assure adequate power
for the essential induatries. Upon this second part of the problem progress
has not been as satisfactory as upon the first part. The reason for this lies
in the fact that the power required by the various fecilities &% which ac~
cepted schedules of production are to be placed cannot and should not be deter-
mined until or at the time those schedules are being placed. In the swmer
of 1927 a study was made of one of the power zomes. At that time only fifty-
five per cent of the money value of the expected war load in theat disirict had
been placed. It is evident, therefore, that the toial power regquirements in
any sone are not yet availabie, However, as the direct load placed upon any
district by the War Depsriment bears a small ratio %o the total manufacturing
load in the district, it is apparent that we will never obiain the total war
load in & dilstrict by merely adding the power required to earry out owr pri-
mary conhracis, or even our subcontracts, We can, however, debtermine in
time of peace the amounts of power required by each facility 4o carry out its
accapted schedule of production.

This provlem, in itself, is one of some magnitude., However, it may
be approached in a reasonable manner much in the way it was tackled in the

World War. The Power Section in the War, ia Priority Circular No. 45, is-
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sued inatructions timt consumers having a comnected load of one hundred
horsepower or less would not have their demand curtailed except under very
exceptional circumstances, The saving of electrical energy through a
curtailment of these small consumers would not justify the loss, damage,
inconvenience and industrial disturbance that would follow. In the same
way our supply branches will soon be called upon to submit siatements show-
ing the connected electric load (in kilowatts) and the xﬁonthly consumption
{in kilowatt~hours) required to meet the accepted schedules of production
placed with each facility. From this requirement will be exempted &1l
those facilities having a connected load of less than one~hundred kilowatts
or a consumption of electrical energy of less than ten-thousand kilowait-
hours perrmonth. These reports will be consolidated in the Office of the
Asgistant Secretary of War by cities and power zones and furnished tc the
officers in charge of the power zones. These requirements can then be
matched sgainst the actual resources by localities in each of the power
zones, In the great majority of the cases it will be found that the supply
is guite adequate to meet the expected demand, as shown by these figures,
Irn certain cases, however, an excess will be indicated, which will require
detailed study in the power zones to assure that the facilities receive the
emount of power required.

Balancing Resources and Demsnd.

This detailed information really represents the goal we are striv-
ing for, With information as to resources and as to demand in usable form,
generally plans will be alfered if any shortasge is indicated, On the other
hand, if it ie impossible to place orders elsewhere then the situsation is
clear as to what action must be taken in time of war, It is the basic data

upon which any coantrol of power must depend. Months of time will be saved
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and, in genersl, shortages of power will be eliminated before they occur.
it is possidle that no drastic conbrol will be required. However, tile in-
direct demand and the unknown elemenis in the problem are so great that a
plan for & control agency is deemed necessary,

Plan for Control of Power.

With this in mind & plan for the conirol of the power industry in
time of war was prepared in 1926, It was submitted to the central station in-
dustry for comment. After the comments had been carefully considered and in~
corporated it was presented to the National Eleetric Light Associstion, which
Association represents almoat one~hundred per cent of the central station in-
dustry, - by the Secretary of War in an address on Jume 9, 1927. Definite
acbion approving this plan has not% yet been taken by the National Eleetric Light
Association, bubt its early action is expected.

This plan i® based on five general principles, as follows:~

"{1) The Government should not take over any plant or power

systém unless necessary to inswre the efficient prosecuiion of
the war.

(2} ¥No additional control should be exercised in regions
where power is adegquate for present and immediate future needs,
both eivil and military,

"(3) Vhen shortage of power for essential needs exists or
is threatened, the Government should take over the entire output
of the plant or plants in the locality and spportion the power
output to users in the best interests of the United Siates.

This action should set aside all existing contracts for the sup~

ply of power with which such action conflicis.
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"{4} 1If the preceding methods fail to obtain sufficient
a.mourits of‘power, the Government should undertake actual
operation of such plant or plants.

"(5) The existing organizations of any companies taken
over should be ubilized in their operation, in order to make
full use of the experience, training and skill of their per-
sonnel,"

Emergency Power Director.

"With these principles in mind the plan calls for the selection
by the Pregident of an Execubtive Assistani, to be kmown &s 'The
Emergency Power Director', who would be responsible for the effect-
ive utilization of the power facilities of the country, The Emer~
gency Power Director would be assisted by an Executive Committee,
the majority of the membere of which would be nominated by the
Fational Eleciric Light Association, and spproved by the Emergency
Power Director. These men would serve in a civilian or military
capacity., The Committee wounld serve under the direction of the
Emergency Power Director and would be the medium through which the
mobilization and coordination of the power systems would be carried
out and effective cooperation secured,

"The functions of the Emergency Power Director would be car-
ried out through the Execukive Committee and & small field force
in the several power zones into which the coundry would be divi-
ded., At present the country, for the purposes of carrying on the
power survey which I mentioned above, has been divided into sleven
power zones., These zones might be used as the basis for the

power conbtrol zones in case of an emergency. Each zone director,
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under the direetion of the Emergency Power Director, would be
responsible within his zone for the better utiliszation of
existing sources of electrical and mechanical power, the inter~-
commection of existing systems, and the development of new
sources of power, particularly for shipyards, manition plants
and indgstria.l facilities engaged in the mamufacture of com~
modities necessary and essential in the prosecution of the war,
and for the aseertainipg by inspections that priority pelicies
formulated by proper subthority were obeyed.

“The plan further provides that the Emergency Power Di-
rectdr, or his duly suthorized representative, would normslly
lecave the management of the plants in the hands of the Execu-
tive Staff or orgenizations of the companise, even in the case
the output has been taken over, In this case the compenssation
t0 the companies will be at rates eatablished for similar ser-
vices by the Utility Commission of the State or District inm
which the plant is located, or in the absence of such fixed
rates, at the same rate as paid by private consumers for gimi-
lar services,

"ﬁl‘he‘pla.n further states that no physical property of the
powez; companies will be taken over unless absolutely necessary,
In these rare cases where this action is taken, the property
will be all property used in the generation, transmission and
digstribution of power, the materiasls and supplies on hand at
the time possession is assumed, all balances in the account or
accounts representing the total or accounts receivable as of
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that time, and & working fund, if in the treasaury of the com=-
pany, not in excess of an amount necessary ordinarily to cover
one month's operating expenses, All these would be credited

to the company. The United States would pay out of the funds
coming into its hands from the operstion of the plants, or
otherwise, the expenses of operation of the company unpaid at
the time the possession was assumed, and charge same to the
company, It would likewisge pay just compensation for the use
of the property during Federal control, as provided later, and
would also pay all taxes aceruing during Federal control, ex-
cept such additional war taxes as might be levied in commection
with the then existing war, 4ll revemues from operation during
PFederal control would belong to the United States, and all ex~
penseg of operation during Federal conirol would be paid by the
United States.”

Compensat ion.

"Compensation to0 be paid the company would be & sum eguiva~
lent ‘to the average net operating income of that particular com-
pany during the preceding three fisecal yeara, except that if ex~
ceptional or abnormal conditions were found By the President to
exist during all or & substaniial portion of such peried of
three years, vwhich would justify a larger or smaller compen-
sation, provision would be made for such larger or smealler com-
pensation &s might be found to be just and equitable. Ime allow-
ance in the compensation woulé be made for the use of additions,

improvements, or equipment, the use of which wes pot fully re-




flected in the operating income of the said three years, or e

substantial portion thereof., Compensation would be paid to

each compeny in quarter-snnual payments, in taking over the

company, a contract would be entered inte, stating end defin-

ing the rights and obligat ions of the parties.®

The legislsative plans of the office include provision. for the

creetion of & power director, with duties as cutlined above. In case of
the crestion of & War Industries Board he would be subject to the decisions
of the Chairmen o¢f the} Board in the matter of priorities.

Fuel Indusiry.

We now come o the relation of fuel to procuremexnt plenning. Plans
for the contrcl of this industry are not as far advanced as in the case of the
power industry. There are many reasons for this, Primarily, it is due te
the fact that the fuel industry is divided into several lerge growps which are
more or less independent of each other and which do not work well together
even within the groups themselves., These may be given as the bituminous in-
dustry, the anthracite industry, the coke industry, the oil industry, snd the
gas industry. ©Each one has been having its troubles in recent years and for
veriocusg reasons it has seemed inexpedient to ebtempt to obtain the spprovel
of plans for their contrel in time of war,

I will take up each of these briefly:

Bituminous Coal.

In the bituminous industry, which produces some five~hundred million
tons of coal per year, the situstion hag been particularly bad of recent
yoars. Labor troubles, Government interference, and general disorganizetion,

have been the outstanding features. 1In 1924, at the time of the Jacksonville

agreement, fixing fairly high wages for union miners, over two-thirds of the



s
bituminons coal of the country was mined by union lador. The Jacksonville
sgreement placed ithe wages of the miners so high that the union mines were
unatle to compete with the non-union mines., Within six monthe many of the
union mines were shut down and remained so., Gradually, the production in the
non~union f-:!.elds of Kentucky and West Virginia crept wp, while that in the
union fields of Pennsylvenia, Ohic and Indiana decreased., 1In the union fields
of Illincie production held its own, due to its strategic position near the
great Chicago merket., One skirmish between the union and non-union fields
has just ‘oeen‘ wonn by the union fields in the Interstete Commerce Commission
decision denying the reduction in freight rates from Kentucky, etc., to the
lower lake ports,

Lagt April a general strike in the union fields was declared. Pro-
duction in those fields dropped to zero and remained so for several months.
In genersl, this strike has continued, although agreements have been reached
in certain fields and partial production has followed, Meanwhile, the pro-
duetion of thve non~union fields hasg .increa.sed and no shortsge and no rise in
prices have taken place as a result of the strike., Production is limited only
by demand apd even now, ten months after the declaration of the strike, the
stocks on hand are far da:nove normal . It would thus appear that one of the
major probvlems of the bifuminouws industry has more or less worked itself out
in favor of the employers, although we are right now in the midst of ancther
investigation by Congress of the bituminous industry.

Perhapé sixty per cent of the bitumirous production is now repre-
gented directly or indirectly by the National Coal.Association, The head~
quarters of this Assoccistion is in Washington and contaet has been made with

it by this office. In 1922, at the time of the bituminous strike and the
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threastened railroasd strike, plans were worked out for the distribution of
coals A conplete organization was set up with coal distributors at erucisl
points, so that if {the ra.ilree-.dk s8trike hed ocecurred, fairly efficient control
could have been exercised very promptly. This Asscciation stends resdy and
willing to assist ir our plans for distribution and conirol. Nothing defi-
nite has been put down as yet in the nature of an esgreement between the War
Department and the coal industry. I believe that some steps along this line
could very properly be tsken during the next year,

Anthracite Industry.

Turning to the anthracite industry we find an entirely different
gituation. In place of the competing and hostile groups that are found in
the bituminous indusiry we find a sitrongly entrenched and thoroughly coordi-
neted associastion of anthracite operstors in full contrecl of the dbusiness.

The labor situation is more clearly defined. Two years of a five year agree-
ment on wages have passed., Both miners and operators have learned their les~
son from the strike of 1925-1926 and reslize that anthracite is not essential
t0 the people of the country, - that oil furnaces, coke and low volatile bi-
tuminous coal are gatisfact dry substitutes for anthracite and thst any undue
disturbence of the anihracite industry will merely force a further loss of
consumers, No action has been taken to obtain the cooperation of the anthra-
cite operators in war planning, as it is believed that prompt action could be
obtained frem them in time of war.:

The 011 Industry.

The exposures some three yesrs ago in the 0il industry have made it
inopportune tc appreach the oil industry with respect to control in time of

war. Production has incressed by lesps and bouwnds. The flush production
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of 1923 very seriously affected the oil industry. It recovered somewhat
in 1924 and 1925 but overproduction again occurred in 1927, in which year
gsome nine-hundred and fifteen-million barrels of erude petroleum were pro-
duced. This production - some seventy-two per cent of the total world's
production « was far above the normal consumption. Prices were ferceci
down and are still at a low point. As & consequence of overproduction and
agitation by certein oil magnstes for conservation, President Coolidge
appointed the Federal 0il Conservetion Board in 1926 tc consider the ways
and mesns of conserving our rapidly @iminishing 0il resources, =-this Board
consisting of the Secretaries of ;n’oerior, Conmerce, War, and Navy, under the
Ghéimanship of Secretary Work, and hag gathered a vast amount of information
concerning the oll industry. Various pamphlets and books have been pub~
lished.: The concrete results, however, have not been very grest. Elimin~
ation of waste in some of the produecing and refining methods has resulted.
Any reduction in actusl production of crude oil has not been visibles. The
reasons for this are mgnifold. To begin with, unless the National Defense
Clause ’of the Constitution is invoked, the Federal Government has no consti-
tutional authority for controlling the produmection of petroleum, That is &
subject which falls within the jurisdiction of the states and the states
have been loathe to exerecime their authori’éy. Limitetion of production,
as recormended by some of the big oil companies, is, of course, for fthe pur-
pose of raising prices. Our whole economic theory has been contrary to
guch control, so that at the present time we have en sbsurd picture of the
0il industry endeavoring toc 1ift itself wp by its boot siraps in & vain ef-
fort to control production without admitting that they are endesvering 4o

contrel prices and, further, throwing up their hands im horror at the idea
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of Goqernmental contrel of the industry. It =eems remsonsble, however,
that if the compenies are given authority to combine, for the purpose of
limiting production, that they must fall under the jurisdiction of some
control agency of the states or the Federal Government. At present, the
committee of z;ine appointed, wi‘éh three members from the American Petroleum
Institote, three from the Govermment, and three from the American Bar As~
sociation, are endeavoring to decide these complex legal questions, Mean-
while, the law of supply and demand is at work and, finslly, after twelve
monthe of overpreduction low prices have forced the curtailment of well
drilling to a point where consumption is about equal {0 production,

Navy to take Lead.

In the matter of the control of petroleum in time of war, it has
been agreed that the Navy shall take the lead. Their demand for fuel oll is
far in excess of that of 4the Army. The reguirements of both gervices have
been computed and are known to each other. In the metter of control, no
plans heve been pubt down in black and wl;ite. However, controel could be ob-
tained very promptly through the efforts of Capiain Paul Foley, who retired
from the Navy about three years ago and is now employed by the Standard 0il
Company of New Jersey. In vrief, the plan ccnsiste of the fermation of &
wer service committee, consisting of the Presidents of the Standard 0il of
New Jersey, the Texas Company, the Gulf Refining Company, and, perhaps,
seversl others, to deal direcily with the War and Navy Departments, or an
0il division of a Fuel Administration, in assuring the delivery of adequate
petroleum products to the services &t prices to be agreed upon at the proper
time, The control is szo centralized in the 0il industry that it is fels

that no difficulty would be encountered in any of the fowr branches of the
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induétry - production, refining, distribution or marketing.

The only real problem arises in the transportation of petroleum pro~
ducts, and, gradually, the situation iz being slleviated by the construction
of more pipe lines, tank steamers, and tank cars. The present planning with
respect to petroleum is being done by the Petroleum Commodity Committee, but
in case of an emergency and the appointment of a Fuel Adminisiretor, as oug~-
lined in the Legislative Plan of the office, all petroleum precducts would fall
under hisg jurisdiction,

Gas Indusiry.

No action has been taken with respect to gas, which is another of
the mein branches of the fuel industry., At the present there ig a repre-
sentative in Washington of the American Gas Association, the American Electric
Railway Association, and the National Electric Light Assoclation, who is at~
tempting to cooperate with the War Derariment in furnishing full information
with respect $o public utilities reguired by the Army, both in pesce and in
$ime of war., No plans have been taken up with him as yet bee¢suse he has been
guite busy in & vain endeavor to keep Congress from investigating the public
ﬁtilities of the country.

In closing, it might be added that we find all of the large indus-
tries willing and ready to cooperate in giving service in time of war, They
are resdy to accepi any reasonable contreol measures that are deemed necessary
by the Government at thet time., Any defailed work pleced upon them in time
of peace soon becomes a burden, and, hence, only the mosi essential informe~
tion which would enable any control agency to start to funciion has been, or
should be, asked of the industry. Greduslly, not only through our own ef-

forts, but those of the Department of Commerce and Department of Agriculture,
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statistica are being gathered and kept up~-to-date in such a wsy that ef-
fective contrecl can be exercised much more rapidly and intelligently than

was the case in the World War.,

Elorn Chy O

EDVWIN C. KELTON,
Major, Corps of Engineers.
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