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I. Importance of Power,

1, Mhnufacturlng depends first on men. Nho are. bred to the work;

- and then it depends on power othar than the power .in men. , In the past
-of this country, New England was “the place where manufacturlng flourished
most. There were the men who were bred to-the work and there water
power on. a.scale sufflclent to meot the needs wes available evervwhere.

2 Manufacture, "as does everything - else depends a;so on a market,
and the market depends on transportation. 1In the early days, as now,
the sea furnished the Drlnc1D¢1 highways of transportation. New England
had the sea and also had thé ships. With the transportation, the raw
“materials were avallable whereVpr they could reach the sea.

3. So there -are .three things necessarj to insure. manuf;cture-
first, the men bred to the work; second, the power to:;run. machines; and
thirdy transportatlon “for the asoembly of materials and the distribution
of the .product. Without all threb of tnsse tblngs, there. wlll be no
‘manufacture-of consequence, : s

: 4. Water power is stlll of great 1mportance because of its inherent
. cheapness in certain localities, as Nlaémra Falls, -Bub now coal, ‘rather
than water, is the source of the ‘bulk -of the power developed. Therefore,
‘we seé that New England is no Lonber preeminent. in the manufacturing
“.industry of the country.' Coal is not found in New England; it has to
“be hauled: there. Transportqtlon, power and labor are the deciding
.factors, ‘but the cost of the three comblned ‘is the sum thdt decides

the,whole thing.

II. Nature of Power.

l Power must be tranSmltted from the p01nt where it. is pro=
~ duoed to the point. where “the work is dones  In the case of steam, the
* transmission was by belt or shaft, or ‘both, and so it was with water
power. Now the transmission is by electric current. in addition to
“'shaft ‘and belt. The range of transmission has been greatly increased
through the medium of electricity. We have seen shafts and belts a
quarter of a mile long, but now we see electric transmission over a
vadius of 300 miles from the station where the power is produced, The
advantage of electric transmission-of power is so great that practically
-all large stationary machinery is now slectric drive, and much moving
‘machinery is ‘also of that character. - Important railway lines are being
electrified; some ships are electrically driveny though Diesel engines
PaTe B0 handy for the purpose that electric driye seems:superfluous,. of
eourse, machines may be driven by direct ‘connsction -to electric motors,
" or -by belt connection, or by belt and shdaft, as-is most suitable and
‘economical, But the long: transm1831on of powmr is:all electricals

_lthere is mo other wqy.

2e It 1s casy. to concelvc of a wreat central statlon, steam or




water power, at thoe conter: ofmartransmission. et supnlying power in
adequate quantity to an area of two or thrée hundred thousand square
miles.  If contiguous areas qra{supp;ied,with,gqneration and trans=
“mission,.it can be seen.that, if they.arc intérconnécted; power can be

' imnde available.to the entire country through a grest connected net

into whieh -energy is ‘driven from.a“n,;b@r'Qf.génefaﬁing:éﬁatidné} Such
& system is'responsible for the existence.of the great power: companies
of today, for such a system is capable of being operated with the
highest degree of gconomy and.reliability., . ..

"%, The economy of electric poprVSupﬁly‘dépehdé on using all
facilities of generation and d}étribufipn'tdia high ratio of total
capacity. At times, the.demand.bf_azlbéa;iﬁyzi§>high'for a part of
the twenty-four hours of the duy, and low for the other part, It is
“ glear thut for the period of. low demand, the economy is low, for we
. “are 'not supplying in acoqrd_withfthe_f&cilitigs'that'WG'have installed,

The ratioof the 'average load to the total capacity is called ‘the load
“factor, ' If this faector were a hundred_purqgnt;_théﬁ thé economic .con-
ditions would be perfects. That will never be attdined ‘in any system;

on the average, the ratio is more nearly thirty percent, But it is
-apparsnt. that in.a far-flung. system-of = wide character of demand, the
.load factor will be relatively high, .and the economy relatively great.
“ Fconomy “is therefore: to be found’ in large interconnected systems. It
‘*4s possible to see thut with a system broad enough, a‘shortage in any
part of our great country might be m@dﬁ‘ngd:bj'an:avérage in any other
part, however Far away, though economical transmission was only. 300
miles, It would be done by a step by. stop interchange. WNo such unifica-
tion has yet been achieved, but it will be &t some fubure time, Great

progress has been made toward it in the last fiftéen yearss

4o It is apparent'thﬁt“thémpewef"question is on the way to its
" own solution in ‘time .of emergency.. For if the utility be so flexible
S'ds is promised,'no section can be well overloaded if ‘cdéntiguous sec-
tions can come tonit§_relie£._,Thé.daﬂgérféf“qvgrloading one locality
by'requirement3u0f1manufacturé.is“IeSs_how'tﬁén:itlwas ten years ago,
and #i1l be less in ‘the fubure than,is the case tgday, proévided natural
and economic ‘development is.n9t¢hiﬁder¢d'6r'disrﬁpted by artificial
means . Bt menn . i

.. ~IIL. Power;Suryeys .. . - %

. 1, By direction of Thg,uésist?ht'Secretéry"offwaf,'a power survey
. of the country is made annually by the Corps of Engineers. .The object
“of this survey, as,I;comprehend_it, is to furnish'dhta:fdr_%he allo-
‘cating of-orders for supplies in emergency; SO that no district will be
overloaded: dn S0 fa;ygs,theﬁpqﬁerlsﬁpﬁly is .concerned, There seems to
“me: 6 be another result anq'a,mope,impd;ﬁhht:dng‘to be derived friom

the survey., It is to provide an organization so familiar with the

power situstion as will permit of the necessary action to insure that
inzemérgency.the shortages in power that may develop, or do develop,
will be remedied with promptness and certainty.. i
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M P putilhe survey is, now.belng made annually and -in_ aleven dlstrlcts
or zones, Tt determipes the total ‘amount of power avallable in each
“district. The survey takes into consideration only those generating
stations of 5000 kilowatts or over, the smaller ones being considered
as negllglble.; Recommendatlon has beea made to- the effect that the
number of districts be reduced to five, -and that they be made coincident
with the orocurement dlstrlc+s defined. hv The:4ssistant Secretary. - Tiis
is “in line with the scheme of control that will probablv be put into
operatlon 1n case of Wara.. : R

i 3+ 'Of how much value the powcr survmv is for the pnroose of
guiding allocations, I do not Pnow : Mavbe it is of no wvalue for that
purpose or is not utilized in any way for such purpose, - It can be so
used, or a study of the effect of allocatlons -can be made to determine
what changes must’ be effected in power supply to meet the requirements
of independent dllocations of manufactures. I have no doubt. but this
procedure will be the one that will be followed by design in the
beginning or by force of circumstances as they occur. It-sesms logical
to make the power requlrements fit thé allocation of orders rather
than the orders fit’ the power situation,  If this be the decision, we
will make the power survey with that in. v1ew, and be responsible that
the necessary action with respect to power be recommended in due time.
It -may not be necessary to make a power survpy every year, but at’
intervals, denondlhg on material changes in. allocation of orders.,.
The respensibility for power solutlons will then be placed entirely
with those whoe are most closely in touch with the power situation,
and resnon51b111ty will be singlé rather than heopelessly divided,
It must come to 51nglcnnsu in the long run. - 4A11 of -the worrying
by those who place orders and know nothing about power may then be
avoided. The power survey will be directed with more in view than %he
mere gathering of statistics. .

4, T haveé noted that one of the. committees: of this college -
recommended that thgzp5wer survey be omitted or discontinued, That
is an easy solution indeed.  Vhy not recommend that everything be
omitted ard discontinued? Then we would have nothing to do but to
draw our pay and let thb word rock along. Bub,. some day, . there will
come trouble. Ignorance will contribute nothing to the solution of
the difficulties of the 31tuat10n. . Knowlsdge may contribute some-
thing. All the time that is thrown away in idleness has-to be made
good at incredsed pressure when the emergency comes along, The-
power survey should go on, and the rasults that come from it should
be put to use, Ifthe results are not useful,; then other results
must be sought that are useful.

_IV. Power Gantrol.

L Thcre'is'a superior eontrol of. industry in war that will
coordinate the needs of the Army, the Navy, and the civil population.
That control is not present in pgacé time,; nor will it be called into
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action except in a case where the entire national strength will be
required, Exactly how that control will be exercised cannot be fore=
£old with acouracy because it depends on the ideas of a President not
yet anrounced. There are two schools of thought that I have‘encountered
on this subject. Both-come from men of experience during the last ware
Both contemplate single-minded authority and responsibility. The

first is that an organization like the War Industries Bodarda will be
formed, but that the President will delegate to the chairman of that
Board all of the authority necessary to exercise complete control.

The other is that the President himself will exercise cOntrol'through
a body of administrators, each of which will be coordinate. When it
iS'necessary-for‘them-to meet together for discussion and instructions,
the President will preside and issue instructions. The occasion for
such meetings ought to he rare. I prefer to believe that the second
method will be the one followed, and I believe it because I believe
" fhat no President of strength will delegate so much power into the
hands of any one man unless: he has unbounded confidence in his
judgement , knowledge and loyaltye.

o, ‘In either control body, there will be an administrator
who will have the subject of power assigned to him. It seems probable
and reasonable that power and fuel will go together, as they are
‘ practically of one significance. We are not interested now in the
other administrators. There will be as many as may be necessary,
but ke smaller the number, the better, and it would seem that they
should not exceed about seven to nine. Tt seems certain that all
gquestions of far-reaching significance, as regards power, will be
settled by the administrator. of power, and that the organization :
for power control under The Assistant Secretary of War will be a
part of the organization directed by the administrator in the
interest of coordination. ; ' '

%. The higher control need not bother us for a moment
except that we know it will be called into being, and we know that
the more knowledge that we have of the subject and of how our
business will be affected, the lighter will be the task, and the
more certain and sure will be the action of the higher control
when it comes into action.  The Var Department should be well
. represented in the higher control and at all control points'through—
out the country. The object of this 1is to secure the power necessary
in the manufacture of the things required for the Army. The Navy
will have .its representatives at such points as relate to its supply
programe Conflicting interests will be adjusted by the power and.
, fusl administration. It is evident that the sooner this administration
comés into operation, the less confusion and delay there will be.

4, One of the most:important results of the power survey as
it appears to me should come from the informed personnel available
to maintain touch with the power situation during emergency, and to

‘see that the military needs do not suffer from a shortage of power
in the plants engaged in their supplye

i
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54 Those who are charged With industrial control of any sort
will do well to consult the story of Fronch railways from 1870 to
1914, Tt was realized that onc¢ of the most dosperate failures in
France during the short war-of 1870 was the failure of railway trans-
portation, ‘In preparation for the great struggle that was to come,
nothing was given more considsration than this. The methods used to
control the railway transportation, so that the military needs as
well as the civil needs would be met, were similar to what must be
done in future in the tontrol of various lines of industry. The
French scemed to lean toword commissions instead of individual
responsibility, but this may have been more apparent than real,

-6, I note in the correspondence of The Assistant Secretary
of War-a few years ago some principles of control laid down as to
power., They apply to all control of civil establishments in time
of war, They aim to use existing organizations instead of creating
new organizations. They contemplate the least procticable disruption
of existing organizations. The only thing that is essential is that
existing organization lend itself fully to the control that is
necessary in meeting the military and naval effort. There is no idea
of the government seizing upon industry and operating it, or of
militarizing or drafting its operiting personncl. '

7. One essential thing that privote industry will often
require when the government impos:s control, und that will be
operating eapitals The ruising of cupital during war by private-
initiative is difficult, and often impossible. The government will
get private capitul by tremendous bond issucs thdat absorb what is
available in the country. ~The railways und’ the power corporations
will find difficulty in securing in the ordinary way enough capital
for the necessary maintenance and betterments. Such was found to
be the ease during the. last war, and I am informed that one of the
principal reasons for the assumption of entire control by the '
government of the railways was the difficulty of financing railway

operation and maintenance.- |

V. Ponce dnd Hor,e:

<>l

‘1, The conditions of wur arce so different from those of pecace
that all men find themselves unsble at first to adapt themselves to
the change, Civilians have difficulty in adapting themsglves to war
conditions, ospecially in America, where they are nccustomed to so
much liberty of action., after a war is over, somc soldicrs have
difficulty in realizing thut the war is wover, nnd; consaquently,
often make themsclves riddculous in compiriszon to their success in
WO

2. I huave noticed in the correspondence of certuain power
concerns with The .ssistant Seorctary of War that they arc willing
to cooperate in power control during =n cmergency. This expression
of willingness on the part of these mon %o cocperate showed that
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they did not aprreciate what they will encounteri - To poqﬁbrato in
forming the proper plans is onc: thing, but in the exccutim of the
- plans,. it is the obedience of orders promptly -ond willingly that.
thzy will have to dos It will-be somsthing more than coopsration.
They will cooporute with those ulongside of them, but they will
obey the orders .of thosc placed in control. The familiar cxpedicnt
of tuking .over by the government: that we hear ‘sc much wbout will
not be a.phvsictl taking lover, but it will be the displacing of an-
ey coutive who %11l not exccube orders by one who will exccute them,
The msans of displacement are not of importance so long as the .
displicement takes place on failure to perform, Some such ex-
perience will bo nccessary on the outbreak of trouble by some who
have the idex of coopuriation with governmental suthority rather
than the toking of orders thercfrom and promptly Qxccuting them.

"3, There is in prospect 2 governmental control of péwcr
in peace time thub will make the control in war cuasier, The only
difforence will be that the agency-of control will be single. in
war rather than by commission. The usz of ¢loctricity for. power.
and light is onc that .is becoming so much a.purt of the necessity
of life that the power businuss is bound ‘tocome under ecntrulized
governmental control duc to this rcason, und to the cconomic reason
that the poworbusiness is coming mor¢ and morc under centralized
financiwl private contrel and ownorship. There is local control by
govoernméntal- authority now, but it is weak and is surc to be:out-
grown is pPOwer operation. is destined to outgrow state lines.. There
arc those who desirc to sec.power properties come under goneral
owncrship or-sufficicntly so that such -owmership and operation will
its¢lf regulate the industry. According to.past dealings of the
government with transportation agencies, which are more vitul to
the people than power can be, the governmental regulation of power
is more probablc in'the future than is government ownership and
operation, o : ' ;

VI. Conclusién.

From the developpent of the power industry in.recent years in
this country, it .scems certuin that it con ncet any call that will
ever be mode by war conditions, and most it easily. The same thing
is true with respect to the railway system of the country. But
cxtensive.as may: be the power -system wd the rnilway system, it
seems certain that both ure likely to get out of joint and inefficient
in times of unusutl strain unless close suporvision be tuken' over
them in such times by -central governmentnl authority, insuring the
netded capital wnd fuel supply, and the cpordination;of.the various
interests involved, ; - 3






