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PKiilj’ACE

v/ithin the past forty-five years science and

human ingenuity have advanced our electrical industry

from a lowly beginning to its present high state of ef-

ficiency; yet our scientists tell us that we are only

at the threshold of greater wonders. The progress of

our nation has been largely due to the introduction of

power. The electric light and power industry has played

an important and prominent part in this development. Ten

years before the Civil vVar there was no electrical in-

dustry; there were no telephones, no automobiles, no air-

planes, no submarines, no electrical railways. The gas

industry was young and the telegraph was still in its in-

fancy. The steam railroad industry, with about nine thou-

sand miles of track, was Just getting started. There was

little or nothing in the way of a power substitute for

physical labor, and nothing in the way of aevices to pro-

duce artificial light except those which did so by burning

something, such as gas, oil, or tallov/. Now, in many

cities and towns, more than 90 per cent of the dwellings

are lighted by electricity; but this tells only part of

the story, for the silent electric servant also washes,

cleans, irons, cooks, refrigerates, and performs count-

less other household tasks which win for it the blessing

of the housewife. Today electricity is used so widely

that it plays a part in the production, manufacture, or





distribution of nearly every commodity that touches our

everyday life. There are approximately twenty- two mil-

lion automobiles in daily use in the United States be-

cause of electricity. Every pov/er stroke and every cyl-

inder begins with an electric spark, and the factories

that produce the automobile are electrically equipped.

It may be fairly said that the progress of civilization

has been characterized by the untiring search of man for

artificial light and power devices to take the place of

physical labor, ho tale has in it more of romance or

achievement than the story of the electrical industry.

iVhen we visualize how these electric utility services

affect the personal life of every man, woman, boy, and

girl, how they contribute to their comfort, convenience,

and needs, surely something of our responsibility comes

home to us.



I .i avDOL'-'v _J-Ci i';: C o -/IciV':,- I;.- i-r ;jc- I’lo c.ix/

-IL^': L > J - “• >- ‘ICJ- ^'i*. oi uT . 2H±

-Sv- .roA.vw i/fiJiiiu ;'3:1 j ::i 3i.Li 'Ixj'.l: .'ll c. oliuor: u ^ ;:c _x

-l\o vibve ~i.^ \v i- x-j-'t -X 9- ' o

t! x, ^v.. o^ xc.09 — 9 »'.' wi. 1 Vi ?. y.^
,
<C>d Zt^i.S

1 . X X X .
'.- X c* 9 L — L C tC 4. . ^

ilo X c ^. . . i. X -V .' ^ O 'i -X C< O9 X . 0 ix; Xi ^ .O w i-x'. V/ ix J. .> '_•
^
X X x<k3 ji so J V. i

iv. . i'i..;... iw . j*.t." o I '.. 1C i3xj \,o licco ojpn

Iv t)0.i X''. S;iJ Oxix.' C C c-trUlVCx. XtiXvCC^ JCilx C -.'^ j X x..- x«. x x x '1 ^

‘x Li w’ O 'i. j O i xO 9'xU... ,. X ill kiX’ .1 K—X-x' C tx .'IxOx-X X.. O X C

Xx'CiJ?. i.'vxv:- — 9 9j * w *i C* r ix c» txl illxi.x \, .1.^ OVC'xXlliXi

artxxviui; -^ -^•^'- •>' ij-ciu x,:._5 sae-ic wovi liX-nv^t. iv ev- iieci.

Xiix. «\cd Kiii^ cw < fxii:'; vyisv^* lo siil X£;i.iux&c, txiic Joe'ii-:.

V Vi .iJ 1 , ; X VTO J. 1 o “I 0 xT-i OO 'Ixai-C oC Qx" 1 f xl^,' ii .xo ^Si.C V/Cxfl

.. y v^ciijclsiix asx 'i*ij xO vXo'ixjci Xccs

9*0 ^..x t 'x.

' ' Ji Aj
I-’ V r^.4 -.- .t‘ L> i. *I V

-Oi.i eXTlwi"!



1 .

I. IIJTRCa)UCTION

In the "beginning of our thesis it seems neces-

sary to lay emphasis on the fact that the term “super-

power" is misleading, viftien the average man hears the

word “superpower" he conjures up an idea of something new

and gigantic, whereas, as a matter of fact, a superpower

system is so called merely because it makes a super--

meaning a better--use of the generating facilities of an

interconnected electric system. <i(hen utility men speak

of an interconnected system they do not necessarily mean

a system which produces some vast amount of electricity.

They merely mean that modern methods of interconnection

have been applied to that particular system. The meaning

of the term “superpower" can best be clarified by quoting

from President Hoover’s speech at iian Prancisco in the

summer of 1925, \»^en he referred to electric interconnection

and interchange of power as an evolution:

“I do not propose to refer to this evolution as

either ’superpower' or ’giant power.' Both these terms

are blamed with connoting something that is not existent

in power production. 'Superpower' has been envisaged as

some overwhelming sinister encroachment into public rights.

'Giant power' has been interpreted by extremists to be like

any giant hitherto known, as having its only realism as a

bogey or as entertainment for children or as a side show

for the political circus. The practical everyday fact is
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that all this development is simply a centralization of

power houses and interconnection of distribution systems.

We had better stick to our engineering terms to describe

what the thing really is-- central generation and inter-

connection of distribution systems. If anybody can find

evil or humor or poetry in these terms, he will need to

be ingenious.**

In the days before interconnection each separate

electric plant was compelled to maintain equipment within

its own walls sufficient to carry its peak load and to

take care of inevitable emergencies. Thus, if every elec-

tric lamp in the community were lighted at the same in-

stant. and if at that same time the local industries using

electric power were still going at full blast, the local

electric plant was required to have sufficient generating

capacity to meet this maximum demand . It might happen--

and in many instances it did happen-- that this peak load

lasted for only one or two hours, and during the remaining

twenty- two hours of the day the local plant used only a

small fraction of its full capacity. Ttir tiie rmore , since

electricity mus t be available at the instant the consumer

desires it, the local plant was forced to maintain spare

equipment--generally equal to its largest unit-- in addi-

tion to that essential for its peak load, as emergency

insurance against breakdowns. Now, another plant, per-

haps only twenty miles away, might be in precisely the
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sar-ie situation except that its peak load, because of dif-

ferent local conditions, caine at a different time than the

peak load of the first plant. One plant, for instance,

might be in a community where electricity was used only

for lighting the streets and the houses at night; the

second plant might be in an industrial conmunity where

the peak demand for electrical power was to turn the

wheels of industry during the day. One plant might need

majcirnum power at six o'clock in the evening when homes

were being lighted and transportation systems were car-

rying their rush-hour loads. The other plant might be

in a coal district where the mines closed at four o'clock

in the afternoon, releasing practically all the power used

in the mines. Common sense and thrift dictated that the

transmission lines of these separate plants should be con-

nected so that surplus power could flow from one transmis-

sion system into the other. By this interconnection the

generating capacity of the first plant- -otherwise idle

during the day— could be used to supplement the capacity

of the second plant, w^ich needed additional daytiroe power.

Similarly, the generating capacity of the second plant,

which was busiest during the day, could be used after

four o'clock to supplement the first plant, which sup-

plied its peak load at night. iHirthe rmore , since power

could be transmitted from one plant to the other, the

need of spare capacity would be reduced in both, inasmuch

as the interconnected lines would make any idle capacity
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in one plant available to make up a shortage of capacity

in the other. Take the simple illustration just given

and, instead of thinking of two interconnected plants,

think of five or ten or twenty plants so tied together,

and you will obtain a picture of what modern electrical

interconnection really means. Interconnection is as

different from the giant power “bogey" as day is from

night. It is the application of American engineering

and common sense to the practical economies of the pub-

licly regulated and publicly controlled electric industry.

Giant power is merely the application of a catch-phrase

to a theory v^ich never worked and never can work.

^en a barrel of apples is shipped from Oregon

to Uew York, the apples delivered in New York are the

identical apples that were shipped from Oregon. In the

interchange of electricity through interconnection the

kilowatt-hours received at one end of the system are not

necessarily the same kilowatt-hours which a plant with

surplus capacity may be generating at the other end. It

may be well to point out here that there is also a funda-

mental difference between the transfer of freight between

railroads and the transfer of electricity from one elec-

tric system to smother. In the one case it is a commodity

and in the other a service. It is not consistent to refer

to kilowatt-hours in the same way that apples, wheat, and

coal are mentioned. Practically all the misunderstanding
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5 .

that exists today with relation to the electric industry

arises from the fact that many well-meaning people per-

sist in regarding electricity as a cornmodity instead of

as a service and assume that all their conclusions are

correct, whereas, as a matter of fact, they are all founded

on a false premise. Witness Mrs. Jones’ bill for X cents

per kilowatt-hour in Ontario, compared with Mrs. Smith’s

bill f or Y cents per kilowatt-hour in Washington, with

reference to Z cents per kilowatt-hour in a household

lighting bill in Oshkosh. Then witness a comparison of

all tliese bills with the kilowatt-hour price charged at

Niagara i'alls or in Chicago for the power supplied to

some large and constantly running manufacturing industry.

The people idiio make these comparisons are sure that elec-

tricity is a commodity and that the price per kilowatt-

hour is the proper unit of measurement for electricity,

irrespective of the time, place, and manner in which it

is provided. They think they understand the matter and,

therefore, believe that their comparisons are apt and fair.

To the mind of the man who really understands that elec-

tricity is a service, a price of X cents per kilowatt-hour

with no further explanation means no more than the state-

ment that a certain thing is as long as a string. In other

words, electric service not only differs from every com-

modity, such as potatoes, clothes, or shoes, but it also
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differs from every other type of service supplied to the

public, because the standards demanded by the public for

individual, instantaneous electric service are the most

exacting known. The electric system must be ready to

supply full service to every one, not when it feels like

doing it, but at the very instant each consumer desires

it. If the factories in a particular community are buying

their power from an electric company--and most of them do

so now--and if through some breakdovm, or because of a

great drought, this station should be unable to furnish

power on a given day, every industry in the community

would suffer unless there were some other way of securing

power. Interconnection supplies this added insurance

against breakdowns and gives this added protection to

American industry.

Interconnection has come to stay, as each new

link is forged in the chain of interconnected systems we

shall be that much nearer the super- efficiency of an in-

dustry which today supplies the United States with more

electricity than is used in all the rest of the world com-

bined.

The foregoing is a rather lengthy exposition of

the meaning of superpower, some of the more important at-

tributes of which are summarized as follows:

Reliability of Service : The presence of power

is even more important than its cost. Its supply should
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be synchronous with its demand. The superpower principle

calls for the supply of energy, not from one or two, but

from many sources, thus giving a far hi^er guarantee of

its presence when required.

Diversity Economy : The saving made by inter-

connecting generating stations v^ose peak loads are reached

at different times, and so distributing the load among sta-

tions of different unit operating costs as to deliver power

at minimum cost.

Improved Load I'actor : Load factor is the ratio

of the average load to the maximum load, the maximum load

being taken as the highest average obtaining over a given

period (usually sixty minutes) of the peak load of the

station. Through the law of diversity, superpower opera-

tion always tends to lift load factor, and the lifting of

load factor means, of course, the more effective use of

capacity installed from both the investment and the oper-

ating standpoint.

Reserve ; As high as 50 per cent reduction in

stand-by capacity is possible in practicing the principles

of superpower.

Real Estate : Far less area per unit of installed

capacity is required for superstations (sometimes a con-

trolling consideration in large cities).
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Lower Costs ; In almost every case it can be

said that up to a certain point the larger the power sta-

tion and the units included in it. the lower are the an-

nual fixed and operating costs per unit of power produced.

Guy E. Tripp combines the foregoing attributes

in his definition of superpower, as follows:

“Superpower is a system f o r generating electric

power in large volume by water and fuel at the most favor-

able locations for economy and reliability and distributing

it over viide areas by great interconnected transmission

systems

.

The year 1382 marks the construction of the

first Edison station— the first to fulfill our present

conception of a central station, i. e., a source of elec-

tric supply divisible for sale to each and all. Two

Edison stations were started in 1331-1882: one in Ilew

York City, operated by steam; the other in Appleton, Wis-

consin, operated by water power. The Pearl Street Station,

the first Hew York central station, was started on Sep-

tember 4, 1882, supplying power to a territory covering

about 2,000 square feet. The rating of the station was

2,000 horsepower, with 5,500 lamps in the circuit. It

rapidly developed, and in the fourteenth month of con-

tinuous running had wired 508 customers' premises for

12,732 lamps. The lamp employed was not one- sixth as

“Electric Development as an Aid to Agriculture", G. E. Tripp.
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efficient as those used today, and it had not one-quarter

the life of the present lamp, whereas the cost of manufac-

tiire was many times greater. The system employed was the

Edison two-wire main- and- feeder system. The plant and

system ran for about fourteen months without a hrealcdown)

a remarkable record for a pioneering commercial experiment.

Some time after the construction of the Pearl Street station

was begun, a small central sta.tion plant of only 250 sixteen'

candlepower incandescent lamps, driven by water power, v/as

projected at Appleton, Wisconsin. The Appleton plant was

given its first test and placed in operation October 15,

1332, nearly six weeks after the Pearl Street station in

New York v/as put in operation. Thus New York in the East

and Appleton, Wisconsin, in the heart of the central West,

were pioneers in a business which in less than fifty years

has gowa from nothing to an investment in this country

alone of more than ten billion dollars. The next plant

to be operated was that of the Western Edison Light Com-

pany at 51 Wabash Avenue, Chicago, November 10, 1332. The

Chicago Edison Company was formed in this same year and

built its first station at what is now 120 West Adaras Street

The success of the Pearl Street station resulted in the ex-

tension of the New York system, and in 1338 two stations

were built, one in 26th Street and the other in 39th Street.

These were followed by the building of a station in Boston

and another in Brooklyn.
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The first demonstration of a di rect- connected

dynamo and engine outside of Menlo Park was at the Paris

Exposition in 1381. The unit was manufactured in ilew

York by Mr. Edison and shipped to Paris. In June 1333

a Sinall station was started in Dijon, Prance, and in the

same year installations were made in Holborn Viaduct,

London, and in Manchester, England. The Edison system

was installed in some score of European cities during the

next fev/ years. All these early Edison plants operated

incandescent lamps almost exclusively. One cent a lamp-

hour was considered a very fair charge, equivalent to

about 14 cents per kilowatt-hour. Most lamps were charged

for at a monthly rate. In form, then, the early Edison

stations sold illumination and not current. Arc lamps

were rare on these circuits. In 1386 the commercial sit-

uation had developed the need for further inventions.

The arc light companies located in every city could ex-

tend their circuits for some miles and reach every part

of the city, but could only sell arc illumination and

were hungry for a wider field of service. The Edison

companies, located in few cities only, could supply in

principle every need with the 220-volt dir ect- cur rent

service, but could deliver current only a short distance,

a very few thousand feet from the station. Then came the

beginnings of alternating current development. The arc

light companies quickly recogiized the opportunity to add
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indoor incandescent lighting to their service, and within

a few years hundreds of high-voltage alternators were set

up alongside the older arc dynamos, primary wires erected

alongside the arc circuits, and alternating current dis-

tributed for incandescent lighting without those limita-

tions of distance that were so restricting to the Edison

companies. The arc companies had now made the definite

start toward furnishing a complete central station service.

The allied modern hydroelectric development was started

in 1390 by building a long-distance line in the V7est to

transmit alternating current from a water power station.

All these earlier alternating systems v/ere of high fre-

quency, i.e., 125 or 133 cycles per second. Integrating

watt meters or v/atthour meters to measure the sales of

alternating current became available v/i tli the invention

around 1338 of Shallenberger and Thomson. One more great

invention was necessary to start the unification of these

various electric systems and to promote the universality

of electric supply, hikola Tesla had been annoyed in

some early work by the sparking of a dynamo commutator,

ana his study of such phenomena v/as to be rewarded by one

of the greatest of inventions. The fruition came in 1338

with his polyphase apparatus, giving us the coramutatorless

alternating current motor, with better means of extending

the limits of transmission, and of correlating the work of

alternating and direct currents without restricting the

usefulness of either.
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The unification of electric supply, that is,

supplying from one station and one type of generator

electricity for each and every purpose, had become pos-

sible with the preceding inventions; manufacturing and

patent interests had been harmonized to an important de-

gree, professional relations were more friendly, and the

ten years from 1393 to 1903, while partly years of busi-

ness depression, were marked principally as the active

years of developing central station inventions and methods

and introducing them into general practice. Advances in

engineering design, decreased cost, application to new

uses, the constantly growing appreciation of convenience

and economy, all pushed by aggressive managements of the

local companies, had caused motor consumption of current

to increase at a higher rate than lighting consumption.

In June 1901 a 1,500 kilowatt steam turbine unit was in-

staJ-led at Hartford, Connecticut. This was the first

steam turbine alternating current unit used as a central

station prime mover in this country, having been preceded

by some smaller units used in England. Shortly afterward

a 5,000 kilowatt steam turbine was installed in Chicago,

where in 1903 the first all- turbine station was built.

In 1394 two 200 kilowatt direct- current EeLaval units were

used for central station power in Hew York. Up to this

time the reciprocating engine had perhaps reached its

largest size in practical physical dimensions in the
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7,500 kilowatt units at the Manhattan station of the

Interhorough Company in hew York. The efficiency of

this station, about 2-^ pounds of coal per kilowatt-hour,

represented the best recorded performance of a recipro-

cating engine plant. It was soon realized that the

steam turbine, with its better efficiency, lower initial

cost, smaller dimensions, and its evident availability

for use in larger sizes as experience pointed the way,

would become the medium of a new era in the size and

character of our central stations and in the development

of the electrical industry. Today units of 50,000 kilo-

watts are commonly in use. A few as large as 100,000

kilowatts are installed, and one of 200,000 kilowatts is

under construction. Our best central stations are now

capable of generating a kilowatt-hour on one pound of coa.l.

The location of the earlier station was close to the "load",

without regard to coal deliveries by rail or condensing

water supply. The outputs v/ere diminutive, hours short,

and engines non- condensing . The housing of the earliest

stations was often in the cheapest wooden structure, some-

times partly of corrugated iron, sometimes a basement or

other factory space, occasionally a brick building, and

never with any architectural effect. The steam supply

came from horizontal return tubular boilers, in sizes

of 75 to 125 horsepower and operated at about 80 pounds,

with cheap iron stacks. The motive power was secured
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from high-speed engines, horizontal, center, or side-

crank, of 60 to 125 horsepower, a,nd with economies, low

at best, dependent on valves of uncertain tightness.

The dynamos were all "belted; those for Edison incandes-

cent system were of 30 to 60 kilowatts each; those for

arc systems, of 30 to 50 lights (15 to 30 kilowatts) each;

those for railw'ay, of 60 or 62 kilowatts each. The sv/itch

board instruments had wooden backs and v/ere screwed to

wooden frajaes or v/alls . Eo watt meters were available

to measure output, nor any recording instruments. As

stations grew there followed an uncomfortable multiplica-

tion of boilers, engines, and dynamos. Subsequently,

good practice in new stations required water- tube boilers,

140 pounds working pressure, compound condensing engines,

26 inches vacuum, direct connected generators, and marble

or slate switchboards-- all housed in fireproof stations

of attractive design. Station outputs were outgrowing

the economic ca.pacity of steam or gas engines, and tl'ic

steam turbine came to the rescue. The feature of the

last ten or fifteen years has been the great expansion

of central station service. To make ail the magnificent

inventions permitting tLie creation of the industry has

been a great task but one requiring the services of com-

paratively few great men; to overconie the inertia of the

genereil public, to educate it, to mpiie it assimilate and
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absorb the invented appliances actuated bjy so unknov/n

an agency, has been a greater task, and one requiring

the services of many men of the most varied ability.

In certain districts in the United States

they will not hereafter install any generating units

of less than 50,000-kilowatt capacity, or about 67,000

horsepower each. Units of larger capacity v/ill be in-

stalled, of course, as conditions warrant, but nothing

smaller. The largest unit ever designed--200, 000 kilo-

watts (about 270,000 horsepower ) --has been ordered for

one plant. This station is planned for an ultimate

generating capacity of not less than 1,000,000 kilowatts,

with at least five turbo-generators, each of 200,000-

kilowatt capacity or more.

II. ORGAKI2LATI0N AliD ADMI b^ISTRATIOh OF ELECTRIC UTILITIES

With the engineering advaiices in the art of long

distance transmission of electricity and the improvement

in design of large turbo-generator units, privately op-

erated power companies vigorously commenced the construc-

tion of interconnected systems covering large areas and

with the major generation concentrated in larger efficient

plants. This marked a decided advance in econorr^ and ef-

ficiency in the generation and distribution of electricity

It brought greater security in power supply, fuller util-

ization of equipment, reduction in idle reserve, more ef-
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fective use of both fuel and water. Mass production and

distribution of electricity becarre a reality. The con-

struction of high-voltage transmission lines between large

cities was accomplished. These lines becarrie sources of

electric supply for hundreds of smaller tovms and corrmuni tie s

,

The eagerness of these small communities to taice service

from high-tension transmission lines lAienever the opportunity-

offers, either purchasing power or selling their systems

outright, showed that these communities realized triat iso-

lated service was not to be compared with service from an

interconnected system when it could be secured. And often

the citizens of the municipality are glad to be freed of

the burdens attending such operation.

Industrial expansion is at the command of small

communities immediately that their power sources are high-

tension lines from large private generating systems. Iso-

lated generating plants of limited capacity are not able to

supply large amounts of power to factories. Manufacturing

development, necessarily, is restricted unless electric

power is available in sufficient quantities. But when

these smller communities are able to offer to prospective

industries and manufacturers the advantages of modern

electrification, a vital deterrent has been removed. High-

line connections with private systems insure ample supplies

of power. Interconnection has made possible the building
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up of industries av/ay from the congregated, congested

centers. Other results have been to diffuse industrial

development with agriculture, to increase the wealth of

the smaller places, to bring to them larger values, so

that at reasonable rates sufficient public funds may be

raised through taxes to furnish adequate support for good

schools, good roads, and other governmental functions.

Interconnection of cities and towns through high-voltage

transmission lines is taking place with great rapidity.

It insures fev/er interruptions of service from accident

or storms, and makes full-time service available to com-

munities that otherwise would have to wait years for de-

velopment. Interconnection places small and large com-

munities on an equal footing by enabling private companies

in small localities to dispense sufficient power for the

service of industry. But, above and beyond all that, it

has brought adequate, reliable, efficient, economical,

tv/enty-four-hour per day electric service, with sufficient

elasticity in the large system to meet any sudden demand

for pov/er. Through unification of control of the service

over these v/ide areas there is placed at the disposal of

the service of the smaller places the same specialized

skill in management, in engineering, in operation, in fi-

nancing, that previously the large company in the large

city alone had had. Under this method small tov/ns and
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country places have been made cities so far as their

electric service is concerned, and all that depends upon

power. Farmers are being served in increasing numbers by

the privately operated companies as a result of intercon-

nection .

The principle of larger volume and diversifica-

tion as applied to various risks in order to stabilize

results through the law of averages is not new. It has

been followed successfully for years in insurance and

banking circles and has been tried more recently by holding

and investiiient companies in the electric light and power

industry. If this industry were ojoerating with five thou-

sand separately owned and managed utilities, the waste in

money, in man-power, and in ill-directed developments would

be enormous, and service standards would be much lower than

they are. The holding company as a fiscal agent, as a man-

ager and consultant, as a conmercial, operating, and fi-

nancial specialist, brings to bear the highest grade of

executive talent upon the development of the smallest

utility property. It makes possible enormous savings by

bringing about interconnections and bulk-power steam and

hydro developments. It gives financial stability to the

industry and makes possible the raising of funds which

are necessary to service developments.

The holding company has been evolved as an eco-

nomic asset leading to better and cheaper electric service.
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By and large, the history of the holding company has been

one of accomplishment, as numerous communities can testify

The following tabulation shows the growth of an Eastern

electric light and power company under the "isolated" type

of management from 1919 to 1922, inclusive, and under cen-

tralized management from 1923 to 1927, inclusive. It is

impossible to determine how much of the growth is due to

the holding company’s organization and methods, but it is

absolutely certain that the development of the property

would have been less rapid had the old regime continued*

Vigorous and systematic commercial development supported

by the headquarters organization increased the use of the

service per capita and in toto; the number of customers

was markedly increased, and skilled management applied the

benefits of interconnection and many other economies. The

price of the service to the public went down, and the

prox)erty entered upon an era of development and usefulness

During the entire period analyzed the population served

remained practically constant, thus eliminating a vari-

able often troublesome in utility era comparisons.
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Comparison of Operations of Small Eastern Utility*

Four Years* Results with Bach Ty.Be

Type of Management
Single Holding
Company Company

Total operating revenue
Total operating expenses
Total net operating revenue
Total Icilowatt-hour sales
Kwh, sales excluding sales to

other companies
Number of customers in 1919
Number of customers in 1926
Gain in customers in four years
Average population served
Total production cost (generated

plus purchased energy)
Peak load in kw. - minimum
Peak load in kw, - maximum
Increase in peak load kw. (8 years)
Station rating in kw.
Total investment growth (4 years)
Investment in 1919
Investment in 1926
Cost of electricity purchased

Cost of coal burned in plant
Average price of electricity per

kwh, - total sales, cents
Decrease in above price in per cent

under holding company
Average operating ratio in per cent
Use of generating station

^1, 101,163
$732,496
$363, 672

10,320,976

9,287,676
2.337

1,361
27,000

$411,579
1,060

1,500
$178,919
$715,674

None Pur
chased
$271,296

10.71

66.3
All Pro-
duction

Average plant investment per dollar
operating revenue

Average kwh. sales per dollar of
investment

Average kiAih . sales per capita
per year

Average system load-factor in per cent
Per cent houses wired
Electric appliance sales per customer

per year
Average cost per kwh. at bus, cents
Saving in cost per kwh, at bus, cents
Saving in price per kwh. sold to the

public, cents
Ratio, saving to public in average

price per kwh, to saving ob-
tained by company per kwh. pro-
duced

$2.95

3.36

33
34.5

67

$2.12
2.6

$1,708,195
$1,012,263

$696,722
21,647,234

13,913,918

8,051
3,240

27,000

$517,132

2,390
1,330
1,500

$337,600

$1,330,542

$350,914
$101,040

7.94

25.8
59.6

Standby

$2.73

4.62

171
37.0

94

$5.24
1.97
0.63

2.77

4.4 to 1

* "Electrical World", May 28, 1927, p. 1143.
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An exajnple of the complexity to which holding

companies can attain is well illustrated by the follov;ing
ik-

chart of The United Light & Power Company:
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‘•Properties mrked A are properties on which

there are no underlying bonds in hands of the public, and

the first and refunding mortgage of the United Light &

Power Company is a first mortgage on physical properties*

and all securities of the subsidiary companies and ail of

the securities of these companies are deposited under the

lien of the mortgage. Property marked AA is where a very

small amount of common stock is still owned by the public

but all other securities are deposited under the mortgage

of the United Light & Power Company. Properties marked AA

are those of the Tri-City Railway & Lignt Company, v;hich

have no funded debt in the hands of the public, and all

of whose securities are deposited under the lien of the

Tri-City Railway & Light Company mortgage or tnat of the

United Light & Power Company. Property mrked AB is triat

on v/hich there is a small mortgage debt in tiie hands of

the public, but otnerwise all of the securities are de-

posited under the lien of the Tri-City Railway & Light

Company mortgEige or that of the United Light & Power Company.

Property marked B is the Tri-City Ra.ilv/ay & Light Company,

of Y/hich all but 0.3 per cent of the common stock is owned

by the United Light & Power Company and which has out-

standing in hands of the public but $4,201,000 of funded

debt and $1,444,200 of 6 per cent preferred stock. Property

marked C is the United Light & Railv/ays Company, v;hich has



iioi:.'. c. ^ i J -i st 0 ' i.,xCZLq^j.~

,0.1^ OiiJ :c 6 ;il ej::ou -r;x,,j.ZvLn^ on cu >;

Ji’.> i-_ jjtiviiiJ J..J -‘j “I-i.. 'n x*. i'-v - *1 ~ .? .S*l - - 0 . .V.

t u i-'i
J

'I
^

' solo .'i'i li-j o ^ uiil. /) til \n.&-;. ww-

'i.., _.xi3 Xii^crr 00 i- oti>r & j. x i

-

jOc-o .

.... -.cOi-iO I-.C . . O'l. 09x1- 00 oo...: 'io --‘“o

v'lov -.; 01: tV jx >^. -Oo... i . o;.^. lu ic o-io :.o i.eix-

M-.

Ox xO . Vi
V,'

. .. u.. V '!.. ./-'j x

• j-_o . a u » ^ ^ JL 1 w’ ^ A- X w U w

^ yj 1
Jj U aO

4 ^ o x.x._ x-u.

( kj X. -i- .. s> c>
J V , . U - T

w '.. vj ..O A, i

— — —

lO’v. 1

-L'w ... .>v

V
:c

X X 1 "l O 'kO »J ^ «J ... J . ' ^

o v»^
IX w>

S.' X.C C 'L- cO

r. w *I‘
"

U V i* Vx w '- d ^ k^ •L m’

• l> X t kxl W Vi X

,0 - >• t Oi ) ^ ^ < Xx-

'X .O'!'! 10 *1- U *1 ^ 6 ?.<j CC- . li.. CjJ9ii

r- o o' 111

.J



23 .

outstanding no funded debt, but has $7*250.000 face

amount of preferred stock in hands of public. All of the

ccmnion stock of this corax)any. amounting to $29,130,600,

is ovmed by the United Light & Power Company. Against this

stock there are no liens and the United Light & Railmys

Company securities are not subject to the mortgage of the

parent company. This company in turn owns all, or prac-

tically all, of the common stocks of the Continental Gas

& Electric Corporation, the Brooklyn Borough Gas Company,

the Riverside Power Manufacturing Company, the United Realty

Company and the Ohio Utilities Company, and also large

holdings of comraon stock of the American Light & Traction

Company. Property marked I) is the Continental Gas & Elec-

tric Corporation, which in turn owns all of the stock, pre-

ferred and common, of the companies marked DA, only two of

which have any mortgage debt--naraely , the Lincoln Gas &

Electric Company, $1,500,000, and the Lincoln Light, Heat

& Pov/er Compaiiy, $1,500,000. The Continental Gas & Electric

Corporation also owns all of the common stock and preferred

stock of the Kansas City Power Securities Corporation,

wiiich in turn owns all of the common stock of the Karisas

City Power & Light Company. It also owns practically all

of the common stock and a large amount of the preferred

stock of the Columbus Railway, Power & Light Company.

Properties marked E--all of the stock of these companies,

which have no funded debt, is owned by the United Lignt &
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Power Company and/or the United Light & Railways Com-

pany. These companies, composing the United Light &

Power Engineering & Construction Company and the United

Realty Company, are departmental companies through vAiich

the United Light & Pov/er Company operates its properties,

sells its securities and owns certain office "buildings,

on which there is no debt. The Riverside Power Manu-

facturing Company and the Northwestern Manufacturing

Company own generating stations favorably situated on

which there is no mortgage de"bt and which are not public

utilities--whole saling power only to public utility com-

panies. These are designated by X on the chart."

V/hile in our considerations heretofore we

have not made a sharp distinction between the holding

company and the investtient trust, we consider it v/ell

to bring out the point now that they ao differ, the

difference being principally one of degree of invest-

ment. The investment trust ordinarily purchases merely

a non- controlling minority stock interest in various

electric operating companies and in holding companies

themselves, whereas holding companies purchase a con-

trolling and frequently an overwhelming majority stock

interest in a group of local electric operating companies

which the holding company directs and controls to function

more as a unit than as independent companies.
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I II . MALJAGEMSUT OF ELECTRIC UTILITIES

Closely allied to holding companies and from

which the holding company idea may have arisen are man-

agement organizations. For the purpose of setting forth

some of the functions of management organizations we sum-

marize below the principles underlying group managen^nt

and the duties of the management corporation as repre-

sented by Byllesby Engineering & Management Corporation:

Budget Control ; A committee prescribes the

form and methods by which all construction budgets are

prepared and reviews them in detail after they are sub-

mitted before approval. Proposed additions and improve-

ments are first segregated into two classes, viz., neces-

sary and desirable. Inclusion in the first classifica-

tion may be due to service demands, municipal or state

regulations, or safety requirements. Inclusion in the

second group may result from public policy considerations,

profitable returns from new business, or increased economy

of operations. V/hen the budgets have been revised to in-

clude only necessary or desirable items, they are approved

by a committee and, subject to final approval by the di-

rectors, constitute the primary control over capital ex-

penditures for the year. Improvement requisitions cover-

ing each item must, however, receive individual approval

by the committee as the work progresses, and careful

check is maintained throughout the year to determine
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the amounts expended and the over or under run of actual

costs compared to budget estimates.

Public Relations : Satisfactory public rela-

tions are considered so important that every phase of

construction or operation that may conceivably affect

such relations receives careful consideration by the

committee. Many expenditures are authorized on this

account which promise no immediate adequate return, and

many operating practices have their origin in the desire

to satisfy the public rather than from technical require-

ments .

Governmental Contact ; Operation of the com-

bined properties involves contact with hundreds of mu-

nicipal officials, more than a dozen state utility com-

missions, and even the federal government. The knowledge

and ex]perience gained from such wide and varied contact

is a valuable guide in the proper handling of other con-

troversies or negotiations.

Emergencie s; Accidents may at any time se-

riously affect the local property, and fire, flood, or

tornado may not only paralyze utility service but destroy

whole communities. At such times the resources of the

large organizations are most needed and appreciated. The

central organization can and does immediately muster the

necessary money and supplies for relief work and the men
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and mterials from its own organization or neighboring

properties to restore service.

The causes leading to holding or management

company control of financing, the necessity for sound

engineering design and economical construction, arid the

requirement that the property be operated with low run-

ning and overhead costs are present in all properties

mELnaged, The type of management afforded by Byllesby

Engineering and Management Corporation or any other en-

gaged in like occupation cannot exist unless it is built

upon a firm foundation. This foundation must be that of

good service at low cost. It must' constitute an advantage

to the local or affiliated company. In order to make

clear that a properly organized and efficiently directed

management corporation can be of benefit to the affil-

iated or managed properties, in order to stress the im-

portant facts already developed, and in order to develop

certain other facts having to do with the local property,

these facts and principles v/ill be applied in the form

of a concrete illustration. In this illustration the

cost of equivalent services or materials, or the cost

of a substitute organization, will at times be used as

the measure of benefit to the subsidiary, as this has

heretofore been found tc be the most logical basis of

comparison of such facts.
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Assuifle for purposes of illustration a fairly

good-sized utility doing an annual gross business of

$10*000,000, having a plant account of $50,000,000, ana

capitalized accordingly, serving the public with elec-

tricity. According to the policy of the Byllesby Engi-

neering and Management Corporation the managers assume

the duty of furnishing much of the executive talent re-

q.uired by the subsidiary without cost to it other than

the regular management fee. In line with this policy,

the vice-president and general manager of the proj^erty

is assigned to the property as resident manager, and his

salary is paid by the management corporation. Other of-

ficers of the management corporation also serve as offi-

cers of the local property without pay, so that it usually

happens tYia.t only the secretary or treasurer is paia by

the local property. The administrative talent necessary

to operate a utility propert;y successfully must be of

high order. This is as true for utilities as it is for

industrial management generally, v;here those in respons-

ible charge have won and are maintaining their positions

in the competitive struggle that in one form or another

is prevailing everywhere. Any one at all fainiliar v/ith

utility operation knov/s that there are innumerable mat-

ters of policy, not only of an administrative nature but

of technical significance as well, which must be deter-
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mined quickly ajid correctly. The electric industry is

making tremendous progress in extending the scope of

its usefulness, but much more can still be done. Kew

means of improving system load factors are being evolved,

proved, and put into operation, to the end that the cost

of service may be reduced. Expansion programs involving

engineering, financial, and operating study are prepared,

not only for the immediate future but for years in tl'ie

future, in order that sufficient capacity to serve v;ill

be available v/here and when needed and in order to avoid

ti^t kind of piecemeal construction which eventually re-

sults in a physical property unsuited to its then pur-

pose and uneconomical in operation. Agreements covering

interchange of electric power with bordering companies

are being developed in order to reduce the reserve ca-

pacity required of each and to effect ocher operating

economies. Service must be made available to new classes

of users, such as rural customers. Investment in rela-

tion to gross and net earnings must be carefully watched.

Security markets must be found and enlarged as the utility

grows. By reason of their wiuer general experience v/ith

a number of properties, officers cf management corpora-

tions are usually' better equipped to handle all these

problems, particularly with respect to the smaller prop-

erties, which exist in far greater numbers than do the

larger independent utilities. This being true, it is a
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corollary that the replacement of such executive tal-

ent by a complete local staff will he an extremely ex-

pensive operation. A utility of the size mentioned

would he obliged to go into the open market for a pres-

ident. vice-president, and general manager, second vice-

president in charge of engineering, secretary, treas-

urer, and an assistant general manager. The president

is, of course, in general charge of the company, re-

sponsible to the hoard of directors and to the stock-

holders for the proper manageroent of the property. In

addition to such general responsibility, he must assume

direct responsibility for the financing of the company.

He must have personal contact with banks, hankers, in-

vestment houses, a.nd trust companies. He must know the

intricate fields of finance. He must he a judge of mar-

ket conditions and of economic trends in order that he

may place his securities at the lowest costs in the long

run. He must be a man ^ose previous record inspires

confidence in the project. He must have a broad knowl-

edge of the utility field, with a temperament which will

not restrict the progressive efforts of his responsible

subordinates.

The vice-president and general manager vail

be second in command. He also must be a man versed in

economic and business trends, a-ble to administer the
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property according to those trends and to execute the

general policy of the company* to advise and assist the

president in all matters of policy and in general to ac-

complish operation in such a manner that the puhiic will

receive the best service at the lowest cost. As general

manager he will have contact directly and through his

subordinates with every phase of the company's business.

He will be informed as to the local situations at each

of the many communities served. He will advise the dis-

trict managers with respect to their particular problems.

He v.dll be gene rod. ly conversant with the usual rates

charged for service and the fixed and operating costs in-

volved in such service. He mil be familiar v/ith the pro

duction costs at the generating stations and the costs of

distribution* and will be constantly seeking to improve

them. He will encourage the acquisition of certain

classes of loads and the means used in securing hi^er

load factors and improved efficiency. In particular* he

will encourage the grov/th of the good will of the company

by assuring the customers adequate service, courteous and

prompt attention to complaints, and reasonable rules and

regulations. He will approve publicity programs which

educate the customers in the problems of the utility.

The duties of the manager are so broad and gen-

eral that the services of an assistant nanager v/ill be re
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quired to see that the policies of the manager are

fully carried out* to attend more particularly to the

oversight of the opera.ting department, to study and

report concisely to the manager the various special

and routine reports and analyses which are submitted

in detail to the majiager, and, in general, to relieve

him of much of the routine work and work of lesser im-

portance so that the maxim^um of time may be given to

constructive thought and its application to the policies

of the utility.

The second vice-president will be charged with

the leadership of the engineering and construction de-

partment. The duties connected with the physical ex-

pansion and replacement of the plant are of such import-

ance that the president is warranted in assi^ing them

to an executive practically coordinate in rank to the

first vice-president and general manager, and in assign-

ing them to an executive reporting directly to him. The

position requires the services of a particularly skilled

and technically trained engineer, for he must be respons-

ible for the selection and installation of apparatus that

is as economical in first cost as possible, running costs

being considered. In this connection, and relating par-

ticularly to power plant construction especially, keen

Judgment is necessary in the construction of a plant

v/ith the lowest over- all cost, since there a.re so many
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v/aye in \ihich running costs may be saved, but many of

these ways create added fixed costs in greater amount

than the operating savings produced. The ability to

maintain a reasonable investnient figure per kilov;att

of capacity largely depends upon this officer.

The secretary must possess a fair degree of

knowledge regarding tax laws, commercial law, and cor-

poration law. He must be versed in corporate procedure

and espjecially wi th reference to processes involving

federal, state, and local governments, to which bodies

he must frequently submit various reports. This office

requires a definite knowledge of modern utility accounting

practice, although in the main the responsibility of di-

rect supervision of accounting will rest in the general

auditor or controller. The treasurer must work closely

with the secretary because of the fact that these two of-

fices are so closely bound together.

There is a direct saving in the cost of finaiicing

amounting, for a company of the size and capitalization of

the one under consideration, to at least 1 per cent on the

entire investriient or capitalization, v/hich is equivalent

to about 5 per cent of the annual gross earnings. Another

saving in smaller degree results from the various fiscal

v/ork of the management corporation in connection with the

routine handling of matters pertaining to dividends, stock
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transfers, etc., of the subsidiary companies. This prob-

ably amounts in this case to 0.2 per cent of gross earnings

Specific mention has been made of the saving to local prop-

erties in architects* fees, contractors’ profits, etc., in

connection with engineering work. It has been shown that

savings in the purcriasing of materials and supplies are

made. It has been shovn that interconnection of plants

by transmission lines affects savings in the reserve ca-

pacity necessary and thorough operating savings accomplished

Such savings exist even after the deduction of transmission

fixed charges. It is entirely within reason to assume that

a net saving of from 10 to 15 x)er cent can be made in the

cost of construction. Such savings are reflected directly

in the capital structure of the property and in the course

of time reflect the same percentage decreases in the amount

which the utility must earn for depreciation and returns

on its investment. Advertising services are in much the

same class. An advertising manager for such a local prop-

erty would command a salary of upward of $7,500, besides

which, clerical and stenographic assistance, office space,

etc., must be considered. An amount of $10,000 a year is

likewise conservative for such services. The rriaintenance

of a self-sufficient auditing and accounting ste.ff would

be necessary for such a property if ina ependently managed.

At least one extra high-grade accountant would be required,

with more clerical and stenographic assistance. Such as-
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sistance would doubtless cost more than ^10*000 a year.

The accumulation of these savings in operation, as stated

herein, totals $136,000 per annum for this group. This

amount is in addition to the other savings discussed.

The foregoing exposition of public utility

group management lioay be summarized by the statement that

it is nothing more than the application of the principle

of quantity production to produce a better product at a

lower unit cost, enabling the use of the best niethods

of organization, production, and distribution. This

principle has placed American industry in a pre-eminent

position, and its application to utility service is no

less logical or successful. It has proved to be the only

economical method of making good service available to

the average community, and if the benefits of such ser-

vice are to be applied successfully to agriculture, this

principle must provide the means. If group management

had no other result than the wide distribution and bet-

terment of utility service, it would be fully justified.

However, the facts presented herein and other available

facts indicate that a saving of from 10 to 12 per cent

or more of gross earnings is made for the public. Other

savings not evaluated herein may even increase this fig-

ure. In some cases outsiae assistance can be secured

in replacement of services in valuations ana rate cases,

but that in the main these sources lack the advantage of
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continuous contact with a given situation. Certain

other functions* such as purchasing advantages or in-

surance savings* are not replaceable under any other

form of organization.

A brief review of the vs.rious operating func-

tions previously mentioned will serve to show the accu-

mulation of operating savings yrtiich result from group

management

:

In the matter of operating efficiency it has

been shown how the building up of transmission network

serves to reduce plant investment and to permit of more

advantageous operation. This is largely true for all

the properties of this corporation, for while some large

cities are served, about twenty times as many small com-

munities are served. It is doubtless true that the in-

dividual plants comprising each property would make some

progress in operation economies; but to a larger extent

it is true that such progress has been hastened by per-

haps as much as five or ten years and carried very much

further through management corporations. In the matter

of purchasing, an average saving of about 10 per cent or

more is effected. There is likev/ise a geat saving in

the purciiase of operating materials and supplies, where

the same principles apply. Sven materials purchased by

the local properties are subject in large degree to the

sarue considerations, for bidding thereon is based on a
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knowledge of the purchasing power back of the local prop-

erty. The experience of management corporations is that

more than ;#25»000 per annum will be saved in operation for

such a group as is under consideration. Savings made by

local properties in insurance are large. I'or properties

of the size under consideration, annual savings of $75,000

have been made. Property valuations once made must be re-

vised in the course of time. Perhaps a nev/ valuation every

six or seven years will be required. Sometimes circumstances

require that this work be done oftener; on other properties

it may not be done that often. Careful estimation of the

difference in charges of independent appraisers, and the

cost of management organization appraisers indicates that

the saving, spread over the period of usefulness of the

valuation, will approximate from $6,000 to $7,000 a year.

The value of services on rate matters has been given care-

ful consideration. Savings in this respect will aggregate

$10,000 a year, for such an amount must be spent either

in the hiring of specialists from time to time or in the

employment of a rate staff by the local group, and the

amount named seems conservative on either basis.

IV. O^iyilERSHIP CP ELI GTRIG UTILITIES

Should the politicians or the people control

and manage the electric utilities? The ansv/er to this

question is clear. Private initiative and enterprise





should develop and raana^^e, under suitable public regu-

lation, the great natural resources of this country. Under

such auspices science v/ill create improved methods and in-

dustry will bring about larger production and greater pros-

perity for all. The utility corporations pay large taxes

to the city, state, and federal governm.ents , and this tax

varies from between 8 and 20 per cent of the gross revenue,

v/ith an average of over 10 per cent. Furthermore, the in-

come received as the return on the investment of such pri-

vate capital is again subject to personal income tax. The

citizen who has not aided in building up the enterprise

thus profits by a reduction in his taxes, due to the large

tax revenue derived by the city, state, and nation from

the electric utilities, and by the a.dditional amount paid

by the security holders in income taxes. On the other

hand, with political ownership of utilities, even the

people #10 cannot use the service are taxed to meet any

deficit in operation, and their real and personal property

is included in the mortgage created by the issuance of

bonds of the municipality in -vrfiich they live, or by those

of the federal government. The question of federal, state,

or municipal ownership of utilities has been the subject

of controversy for many years. In fact, it is nearly as

old as the utilities themselves. In this country we

have built up electric utility service largely by pri-
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vate capital, although there have "been experiments in

municipal oi^^nership. Other countries have tried both

governmental and municipal control to a far greater ex-

tent. Under our method electric service has advanced to

a position which leads the world. The same can be said

of our railroad administration.

As Great Britain has had wider experience with

publicly, or, more correctly expressed, politically owned

railroads and electric utilities, it is of value to an-

alyze the situation in that country in 1925. According

to the latest available statistics in that year» 65 per

cent of the installed capacity of public service elec-

tric generators in Great Britain was municipally ovirnea,

as against about 5 per cent in this country, in conse-

quence of which the British worker has about one-fourth

the mechanical power back of his labor that is enjoyed

by the American operative. His v/ages are correspondingly

low. The Nev/ York worker receives two and one-quarter

times the wages (expressed in terms of purchasing power),

of the London worker. As this is practically the ratio

of the power back of the American and English v^orkers,

the conclusion is reached that the greater the amount

of power at the workman’s disposal the greater his out-

put and the higher his wages, while at the same time

the cost of production and the market price for his

product are lowered. This has led to the recommendation
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that Great Britain begin at once the development of a

nation- viide electric system corresponding to the methods

now in vogue in the United States. 'Quoting from the

Lloyd George Coal and Power Report* , where it refers

to the question of ownership:

’’Experience is overwhelmingly against the

successful administration of a business enterprise by

a bureaucracy. Producing commodities is a function v;e

believe the State to be utterly unfitted to perform suc-

cessfully. There is a common notion that the State can

get capital on cheaper terms, or bear the losses result-

ing from unsuccessful management. This we believe to

be a pure delusion. The experience of Socialism vhich

has been gained in other lands in the last few years

confirms our view.”

In referring to nation-wide interconnection

of electric service systems, the Report further states:

"Our present proposals place the whole execu-

tive management in the hands of private enterprise. If

ix> is found that vested interests, that is, municipal

powers, are prepared to block the way, the line must be

cleared and the Electricity Commissioners must have power

to effect the clearance. Whether we make the right use

of this heaven-sent opportunity for redeeming the mis-

takes of the past depends upon v/hether we use from the

* Lloyd George Goal and Power Report, 1925.
** Ibid.
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outside wise methods of regulation and control 7/ithout

sacrificing the driving pov/er of private enterprise."

Signor Titoni, President of the Italian Sen-

ate, heartily condemns the governmental operations of

railv/ays, electric service companies, and other forms

of utilities. Mr. P. G. H. Gordon*, in recounting the

experience of Kew South V/ales in its public ownership

ventures, states:

"In many respects the Australian states have

the greatest democracy on earth. They were the first

to adopt the socialistic schemes of political and eco-

nomic democracy; they were the first to grant universal

suffrage to all citizens, women and men; and they have

made the greatest plunge into state socialism of any

states anywhere. As a result of this extensive schene

of public ownership, no one can say whether or no their

public debts will ever be paid. It is pretty clear*

however, that the debt of one of her most progressive

states, ITew South Wales, can never be paid. Year by

year this state has been piling up the public debt

until at the present time her state debt is almost a

billion dollars. New South V/ales had in 1925 a popu-

lation of 1,650,000 or about 41 per cent of the Sta.te

of Massachusetts. Her population is much less than

half that of Michigan. Imagine Massachusetts and

Michigan with state debts of more than , 000, 000, 000;

The Protectionist, 1925.
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then you have a clear idea of the vast burden of indebt-

edness that rests upon the people of that socialistic

state of New South '»7ales. The basis of this vast indeb-

edness is public ownership. New forms of taxation are

enacted with every session of the Legislature, with the

hope that some way may be found to solve her financial

difficulty. But the more taxes she raises the more she

spends, and the state debt grows larger and larger. Her

socialized industries generally show an annual deficit.

She is forced to pay, in most instances, 5^ per cent in-

terest upon her gigantic debt. Like all governments

which engage in public ownership and operation, she has

duplication costs all along the line In New South

Wales and all over Australia, there is duplication in

every department, for this socialistic state owns and

operates the railroads, the telephone and telegraph,

scm.e mines, hotels, cafes, factories of many kinds, mar-

kets, ships, machine shops and so on.... I do not knov/ of

a single advantage that this socialistic state enjoys

through public ownersh ip--no t one. The service is poor,

compared with service in this nation; the system is over-

staffed, as are all government- owned enterprises. If

we take wages, interest, taxes and freight rates into

joint consideration, and compare all these with private
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ownership in our nation, we find that iiew South Wales

loses about ;#39,000,000 annually because of public

ownership and operation of her 5,000 miles of steam

railways. New South 7/ales and all the other Australian

states are plunging deeper and deeper into public in-

debtedness, largely due to public ownership."

President Hoover, when Secretary of Commerce,

emphasized the position taken by ex-President Coolidge

by saying:

"Either we are to remain on the road of in-

dividual initiative, enterprise and opportunity regu-

lated by law, on which American institutions have so

far progressed, or we are to turn down the road M\hich

leads through nationalization of utilities with the ul-

timate absorption into government of all industry and

labor."

The late Samuel Gcmpers, Presiaent of the

American Federation of Labor, in a speech in 1920 said:

"I believe there is no man to whom I would

take second position in my loyalty to the Republic of

the United States, and yet I would not give it more

power over the individual citizenship of our country....

It is a question of whether it shall be Government owner-

ship or private ownership under control ... .If I v/ere in

the minority of one in this convention, I would want

to cast my vote so that the men of labor shall not wil-
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lingly enslave themselves to Government authority in

their industrial effort for freedom. .. .Let the future

tell the story of who is right or who is wrong, who has

stood for freedom and who has been willing to submit

their fate industriailly to the Government."

Mr. Theodore Dwight*, formerly associated with

the Society for Electrical Development, stated:

"Ownership by confiscation is abhorrent to the

American idea and flavors too much of autocracy to be

popular. Private capital and personal genius which have

built up successful business, often with great risk of

failure and loss of money invested, are entitled to fair

returns for the enterprise, especially where it can be

shown that they can continue to give better service to

the public than if trieir functions were turned over to

the control of changing political groups or parties.

"Private enterprise can secure the services of

able executives and engineers because economic reasons

insure their tenure of office. Public office is the

plaything of the politician- -changed as parties change

and even when new officials of the same party are elected.

Appointees, be they Federal, State, or Municipal, depend

more on political activity than on efficiency to hold

their jobs.

* Evening Post Public Utilities and Engineering Review,
March 29, 1919.
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"Officials of corporations are not only amenable

to the control of interested stockholders but to regula-

tion by legislative bodies, elected by the people at large.

Ability is the governing factor in selecting the staff of

a corporation-- and by staff is meant the whole working or-

ganization. Appointees in public works depend on political

pull, both for appointment and advanceiTient . Inefficient

work of individuals in private enterprises is corrected

by dismissal, while in public departments the abuse can

generally be corrected only by a complete change in polit-

ical control with a disruption of organization. Knov;ledge

of local conditions is essential to the successful opera-

tion of utilities, and this can only be obtained by the

intimate experience gained by long service. Good service

from privately owned public utilities is assured through

regulations enforced by public service commissions, vhose

duty it is to see that both the public and the corporations

receive just treatment. With few exceptions this has been

the result accomplished by these regulating bodies in re-

cent years. Economics is the fundamental basis of private

business- -in public administration it is an almost unknown

word. When we were drawn into the World War the best

business talent in this country, without regard to party

lines, volunteered its services to the Government, but

how many of those vho served are willing to continue in
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public office, with its restricted opportunities, now that

the. emergency is passed? Politics, using this Y/ord in

its best sense, to indicate the art of Government, is

very different from economics, which is the scientific

maiiageraent of industry and business. The function of

Government, as its name implies, should be to govern and

properly regulate the activities of enterprises which

are licensed by Pederal, State, or Municipal authority

to use the public hi^ways or pr ope rty . . . .One thing at

least is impossible in the United States, that is the

virtual confiscation of property, or its taking over at

other than fair valuation. Purely local ownership and

control of utilities by municipalities have many drawbacks.

It would tend to retard the development of large, effi-

cient pov/er plants, centrally located, to serve a number

of adjoining communities, and also the interconnection of

such plants into still larger systems to effect further

economy in operation. This last feature has been one of

the splendid results of cooperation brought about by war

conditions, when uninterrupted supply of power was such

an important factor in producing munitions and other ma^

terial to win the war. Municipal and State boundaries

v/ould greatly handicap such development if Municipal and

State ownership existed. A logical sequence of Municipal

control is State control. The next step would bring Ped-
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eral interference with State rights. Are we ready for

this?

“Another phase of public, as opposed to pri-

vate, operation of utilities, which is not often taken

into consideration in the discussion of the subject is

the effect on the development of the use of electricity

for industrial purposes. Executives of private enter-

prises are constantly striving to improve the efficiency

of their power plants by seeking to increase the use of

current for light, heat, and power in industrial plants.

A central station which sells current for lighting only

will find that the major part of the equipment is idle

during the greater part of the twenty- four hoiurs, and is

only earning a return on its high cost for a brief hour

or two daily. As public service commissions can require

that the revenue of utilities shall be limited to a fig-

ure which will give only a certain fixed return on in-

vestment, every user benefits from efficient and economic

management in the lov/ering of rates. Interest returns

on capital invested in a public utility should be commen-

surate with the risk, and the rates charged for electric

service should be sufficient to insure a steady return

at a rate that will attract investment by the people.

Additional capital is constantly required for extensions

to rreet the demand of new ana increased business. Ear
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"better than public operation is customer ownership of

utilities. In the last two or three years many of the

progressive central station companies have offered their

securities to those who use their service, that is, to

their cus tome rs .... This editorial points out tiiat public

ownership is not the solution of the public utility problem;

that, however, the practical ownership of utilities by the

people as investors in these enterprises is the safer plan.

This, it says, is possible with few exceptions, and such

investment would assure virtual control over the adminis-

tration of these enterprises by the citizens served....

Abundant supply of power is often the determining factor

in the industrial development, the expansion of business,

and consequently in the growth of a community. Private

enterprise and initiative have always stood ready to meet

this condition, and to risk tne money necessary to provide

such power. Public officials and taxpa;yers have seldom

had the vision or foresight to work out such development--

in fact, might not have the borrov/ing power to do sc. Many

instances could be cited where communities, with great nat-

ural advantages, have been retarded in their growth for

this reason, and private capital was not attracted because

of local municipal ownership. The public should not lose

sight of this phase of the problem ana the further fact that

electric utilities pay annually over ;|135 , 000, 000 in taxes."
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The summary of conclusions from an investi-

gation made of utility operation under both private and

government management* reported to the Na,tional Elec-

tric Light Association in 1921, was as follows*:

’’After a careful analysis of the governmentally

ov.Tied, controlled and operated electric utility structure

as represented in the Hydro-Electric Power Commission of

Ontario I am of the opinion, firstly* that the principles

of its application can find no place in the United States;

secondly, that to attempt the substitution of its prin-

ciples of control and operation within the States would

be to strike a blow at economic structures* the present

existence of which are not only far better equipped to

protect the public interests in their conjunctive rela-

tion with the public service commissions of the States

regulating their rates, but it would also be to strike

an equal blow at the shareholders of the electric util-

ities which are now serving the American public; and,

thirdly, that the Hydro-Electric Pov/er Commission owes

its being only to the fact that a public service com-

mission on the order of those operating in the States

was not in existence in the Province of Ontario at the

time of its creation.”

* Report of Investigation of Utility Operation under
Both Private and Government Maiiagement, V/. S. Murray,
Engineer

.
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V. G0VBRIT?.IS3}JTAL REGULATION OF XLxECTRIC UTILITIES

Among the most important legislative accomplish'

ments in the various states in recent years has been the

creation of the public utility commissions. The plan

originated in Hew York and has now been folloy;ed by al-

most every state in the Union. When first appointed,

these commissions generally interpreted their first duty

to be the study of the rates charged by electric service

companies, as these were generally considered excessive

by the public. While such a condition was found to exist

in some cases, and was promptly corrected, it soon de-

veloped that the greatest service which the commissions

could render the people was so to adjust the rates--

strictly in accordance with the provisions of the law--

as to permit the charge to provide a reasonable return

on the investment--no more, no less. Such action insured

fair treatinent to the people and at the same time pro-

tected the utilities from ruinous and confiscatoiy de-

mands to lo;ver rates, which, if granted, would destroy

one of the greatest advantages y^ich the American public

enjoys, namely, adequate electric service. Each year

since public service commissions were created has brought

about a keener recognition on the part of the commis-

sioners of the responsibility they ov/e the public, and

has led to a definite policy on their part to see that

the rates should provide a sufficient sum to cover the
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cost of operation and maintenance i and the necessary

reserve to meet obsolescence with a reasonable return on

the money invested by the public in the enterprise.

This policy, by insuring the soundness of the securi-

ties, makes it possible for the utilities to secure
I

new capital to take care of the constant and increasing

expansion of service. The duty of the electric utility

commissions lies in control and exercise of judgments

which v;ill secure for the people an adequate and reliable

service from the electric utilities at reasonable rates.

Another function v/hich they are performing is to lend

support to any efforts on the part of the utility com-

panies to improve service, such as by interconnection

and superpower development. The principles of superpo;ver

and the policy of the public service commissions are in

complete accord, as the aim of botii is to secure for the

public adequacy ana reliability of service, together

with the most reasonable rates for energy tijat a careful

administration can furnish, wi tti minimum capital expen-

diture anu reasonable rate of return. Only v/nen the prin^

ciples of the superpower formula are carried out can

these reach the full measure of accomplishment. The

public service ccramission is a public institution wisely

thought out, and is functioning not only in the puolic’s

interest and for its protection as to rates, but is also
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designed to protect that ssune public's inves trijent . It

assures an adequate, reliable, and economic power policy,

and makes confiscation of property impossible. The se-

curities of the power structure are open to subscrip-

tion by the public in the broadest possible sense.

Uo matter how many consolidations are made,

the public service commissions and the courts have finger

and eye upon questions respecting investments and rates

in the electric utility field, and the public will con-

tinue to be the judge of both in the performance of

their duties. Power in increasing amount is time’s

arch desideratum. Every time a physical consolidation

takes place the factory motor stands less chance of

shutdown and streets are surer of their illumination,

since this act creates new paths by which electricity

can flow to them. No matter how many individual plants

may be united through interconnected transmission for

the purpose of primary generation, in the last analysis

the meter rate of the local company furnishing the

power is under the control of the public through the

public service commissions. The chief reason for the

creation of regulatoiy' bodies was to insure adequate

and safe service at reasonable and nondiscri minatory

rates. The power to regulate property, services, or
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business can be invoked only under special circumstances.

The authority to regulate the conduct of a business rests

upon the police po’.ver and exists only -where the business

or the property involved has become "affected with a

public interest." Certain properties and kinds of busi-

ness it obviously includes, such as common carriers,

ferries, telegraph, telephone, water, gas, and electric

light and po'wer companies. V/ith the gradual recognition

on the part of the public that electric service, to be

efficient and economical, must be non-competitive, came

the necessity for some control ^hich, \'\hile protecting

the utility, would guarantee adequate service at rates

that were reasonable and just to all parties concerned.

This gave rise to regulatory bodies, or public service

commissions, charged with the enforcement of specific

laws and endov/ed with supervisory and sorabtimes quasi-

judicial powers. As the public utilities have multi-

plied in numbers, service, and conveniences, so have

the problems governing their regulation grown in com-

plexity and numbers. The basic principles controlling

rates and service have been fairly well established by

courts and commissions, and the principal question under

regulation is the proper application of these principles

to the various situations that arise. The necessity

for public utility commissions is to protect, by regu-
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latiorii the great public interest in the utilities. The

public interest to be protected is not only that of the

customer of the utilities but also that of the investor

in the utilities. Each needs protection and considera-

tion for both to receive their full measure of satisfac-

tion from utility service. One cannot exist without the

other. The customer cannot secure service until the in-

vestor provides the money. The investor will not provide

the money unless the customer pays such rates as will

show ample earnings with which to pay a fair return upon

the investment. So » in the interest of the general public

th^ interests of the investor must be considered in any

plan of regulation.

The conditions which led to the establishment

of state regulation, in place of scattered control by

municipalities, were summarized by Judge Owen of the

Wisconsin Supreme Court* as follows:

“The relations existing between the respective

municipalities and their public utilities were most un-

satisfactory. The impotency of the municipalities to

deal with them so as to secure adequate and satisfactory

service for reasonable charges was abundantly demonstrated

“The officers of the municipalities lacked the

training in the technique of the public utility business

* Superior V/ater & Light Company vs. Citj^ of Superior,
131 k.W. 113.
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v/iiich was essential either to protect the interests of

the citizens or deal justly with the public utility com-

pany, whether the relations between the municipality and

the public utilitj>^ compaiiy were that of open war or su-

pine acquiescence on the part of the city to the demands

of the company mattered little to the consumer. Unreason-

able demands made by the city as a result of lack of in-

formation concerning the public utility business were as

fruitless of just results as meek submission to the ulti-

matums of the utility.

‘*The situation resulted neither in justice to

the consumer nor stable business conditions to the utility.

So it was determined to take from the municips,li tie s , v/hich

were not equipped to fix standards of service v/hich might

reasonably be demanded under the circumstances and determine

reasonable rates therefor, the regulation and control of

public utilities and vest that power with the Railroad Com-

mission, which body, through its staff of experts, could

acquire the information necessary to fix and enforce ap-

propriate standards of service and just and reasonable

rates which should adequately compensate the utility for

the service rendered. The legislation has been welcomed

by the public and the public utility companies alike."

The regulation of public utilities is strictly

a legislative function of the government. This power must
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be exercised either directly by the state or be dele-

gated to some subdivision of the government or special

agency. Legislatures are not equipped for, nor have

they the time to give to, rate-maicing TiE,tters, Such

work has now been delegated to commissions in most states,

and in fixing rates commissions are acting for the leg-

islatures. In other words, public service commissions

perform strictly legislative functions, delegated to

them by the law-making bodies. In most of the states

public service commissions have wide powers and exercise

full jurisdiction over all phases of utility service.

They supervise, regulate, and control rates for a.11

classes of service; they define service standards and

regulations; they prescribe specific accounting methods;

they require periodical reports of financial affairs and

physical properties and prompt records of all accidents;

and in many states they exercise control over the issu-

ance of securities. If new conditions, unforeseen changes

develop-- for example, changes in the art of producing or

distributing the service, or marked changes in the price

level of coal, labor, equipment, and supplies which are

used- -then the rates may be adjusted, upv/ard or downvmrd,

as changed conditions may require. While the state may

regulate with a view to enforcing reasonable rates and

charges, it is not the owner of the property of public



• _(

w o '10 J'ni-.fj iiiovo or.* 'i'o no i^EiViucfiJS €>nM.,o J |

ov.’ il X'.'*! t . x ^>c*'o
fj 0. .7^ o Jon s j.. ,.

;• "I. ) J fi-L-'j 4._ ‘“i.*. . 70 oo^-.b

.lo :: .1 -ocr ti i r ov.X". ' lo •:
: J

j-Oi" a-ii juo 1' :,.trTi .0 .; J ..cC*; oJ.er noou \ .a a erf :-.-or

-^^7 3^1 -fJ i) - eaoi CO oi oa£

o ' ^ 0 0 o ^ 7/ ‘ > o 9 o 0- *"
' o _ ^ 5 .1 c j. *. ^ c •,' fr j> • t_

* * X V- ^ -1- '^ -*.

cJ .01' J j£;j'- i s o t-a .L.:o ..''1 s.'. iJ gI-e 5 J. '...joj'xJc

SC;" '.o J o- : at . -iicc :
olo.eti: -.. £-^ -ar \.cf

j ..ao .c^ oaov/ ov.o'i c./' o io c; j.' .' -o sC-.v'scc Ox1«5L)c^

.soi.va-s ’y_: i±.- c 7 ’lo 3*>0£nc , ...'• isv;- . u oiasioic' -ixci

!_.. ^.0 1 7„.j.ci:oo ,.
.'7 _^:l.'i , . jjc \.0!:1

j_ri i>o.L -i. i.:' j s.ii*ii'7- ;t*0-vasi3 to sset-.w-xo

of!-i 3'..i.v

o

.o'li il '10 i jS'.;:;-'! 1 - ^ .. j. j j;-

-

..vi

Jaooio

0 : J

01:' c a

.‘•t c. £ J'l £#X

w< ^ M V X ^ • -J X

c. S J h ni Xr

..I

'

."_'.o lO. 0 '-•0 no . iio I - ij C' j.1. j. »i >_o *^’ Oil "i j. • ^ j. > .>. ., ^ 0 o o ^.c . >- n-i-

^- . . .. 0 .' 7- ' Ol *?.. ,55 .0 i '. J« c*
*

' . IjC
-'

' O < w7
^
iu«0'X. i .J "i . — ^5V S’ X

coJ-i', s/:J ^ i.G^,...o;o DSiliX:- no t^.oiv'ree oao ^Cii.; ad

jn' '.CL .. TV ' -

-J - -:- . I .u ^’,^' ( J;/.0. ' L. ’.j '- - — i— . .- L 7“''V

i'VwX iCa-W', ,. I ^.-'v 00 o'Ja'I Olj !
'• —ao E jj

c*-* ^ . ;; .w ..-.L... . _ l_ J. 07 ;:: . vOO- .'Jj-tt' _L 3jt

>.,..0 L-1:. .71 wO;.;s»'r ;7iu.on('a 3 cd ,voiV £ Jitiw loosn

07 -L'v*y.^cj^ ^ '}
'.. tj ^..0* woa VO- t.p-’i*' x«xaO



57 .

utility companies and is not clothed with the general

pov/er of management incident to ownership. The commis-

sion is not the financial manager of the corporation and

is not empowered to substitute its judgment for that of

the directors of the corporation. There are certain

limitations beyond which regulatory bodies cannot go.

The utility is entitled to a fair return upon the fair

present value of its property. A commission cannot le-

gally regulate rates so far downward that they will not

yield a fair return on the fair value of the property

in use and usefulness. If the rate of return described
%

by the regulating body seems so low that it is less than

a fair or reasonable return on the value of this property,

the possibility of appealing to the courts is always open.

Generally, speaking, the commission's right to establish

rates arises only where, after a hearing and upon evidence,

it is found that an existing or proposed rate is unjust

and unreasonable or otherwise unlawful. A rate which re-

turns more than enough to escape the charge of confisca-

tion is not on that account extortionate or unreasonable.

There is no uniform rate of return which alv/ays

and under all circumstances must be adhered to. The courts

have held that a utility is entitled as a minimum, to such

rates as will permit it to earn a return on the value of

the property which it employs for the convenience of the





public, equal to that generally being made, at the same

time and in the same general part of the country, on in-

vestment and other business undertakings which are at-

tended by corresponding risks and uncertainties. The

rate must be sufficient to yield the amounts required to

pay taxes and proper operating charges, depreciation, and

a sum sufficient to constitute just compensation for the

use of the property employed to furnish the service. The

return should be reasonably sufficient to assure confidence

in the financial soundness of the utility and should be ad-

equate to maintain and support its credit. It should at-

tract an adequate flow of capital for investment purposes

to the particular utility and maintain the integrity of

the investment, so made, so that the utility may secure

ample capital to build and extend its physical properties

in anticipation of the requirements of the territory and

customers served by that particular utility. Much thought

and investigation always precedes a decision involving the

forming of a new public utility or extending the services

of an established one. Everything is carefully weighed

in the minds of the men behind the movement. Advantages

and disadvantages are carefully considered. Many diffi-

culties have to be overcome before actual v/ork is started.

In many states, before a franchise can be secured from

the local government, a certificate of convenience and
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necessity must be secured from the regulating commission.

This certificate is for the protection of existing public

utilities and of the public. Experience has clearly

shown that competition in the public utility field is

undesirable and that a non-competitive service will

best suit the interests of all concerned. Many state

public utility laws have provided against unnecessary

duplication of such properties by requiring companies to

obtain certificates of convenience and necessity from the

regulating commission before entering territory not already

served hv them. Where an existing company is adequately

serving the territoi^/- economically, the regulating com-

mission 'usuall;/ rules that there is no reason for issuing

a certificate of convenience and necessity to another

company, and refuses to do so.

Under commission regulation rates sometimes

are fixed or specified for a definite contractual period.

Usually, hov:ever, the lav/ or the practices and rules of

the regulating commission provide that they may be modi-

fied, adjusted, or altered from time to time by the ad-

ministrative board or commission. It is a method which

quickly may respond to new conditions and unforeseen

changes requiring an adjustment of rates either upv/ard

or dov/nward, in the interest of fairness and justice to
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the public and to the company. Under this plan the

companies operate upon terminable permits instead of

local franchises. Vihiere state commissions have been

established, the franchise rate provisions have in most

instances given way to a full control of such rates by

the commissions. The question of the rates paid for

utility service is, of itself, a very small part of the

problem of utility regulation. It is of far more im-

portcLnce to the public to secure all the utility ser-

vice it needs v;hen and v/here it wants it than to .pay

a rate involving a fraction more or less for this ser-

fice, provided alv^ays the rate is reasonable. V^Tiat de-

termines whether a rate is reasonable? A rate is rea-

sonable v/hen, on the one hand, it does not exceed the

value of the service rendered, and, on the other hand,

is sufficient to pay operating expenses, including main-

tenance, depreciation, taxes, etc., and a reasonable re-

turn on the fair value of the property used and useful

in the public service. A rate between these two points

is reasonable to the public and to the consumer, and

offers a fair incentive of reward to investors in the

utility.

One of the chief advantages of public utility

commissions, especially to those companies which supply
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many communities v/ith one or more classes of utility ser-

vice, is that the companies have to deal with one body of

trained experts v/hose duty it is to be informed on and

settle only utility problems instead of having to deal

with as many bodies as there are towns served by the

company. Such town bodies are not usually as full^;- in-

formed as are utility commissioners, since to them utility

problems are only among many municipal activities and mean

the continuance of municipal politics in public service.

State commissions are usually quasi-judicial bodies that

should, and usually do, pass without prejudice upon any

difference betv/een the utilities and the communities they

serve. On the other hand, a municipal regulating body

cannot but be prejudiced in favor of its own community

on any differences arising. The commissions, therefore,

provide the utilities and the public v/ith a disinterested

arbiter. This is particularly important in cases dealing

v/ith the question of rates. Mviniclpal rate regulation

is often settled by prejudice, whereas commission rate

regulation is usually settled by reason. Rate regulation

by prejudice and not by reason invariably hurts the public,

as ill-advised reduction of rates results in lessening the

credit of the utility and decreasing its ability to se-

cure the money to provide the service necessary to meet
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the demands of the public. Adequate and safe service

has been assured under regulation and the absence of

competition, resulting in a decrease in the cost of

service in numerous cases. The public interest has

been jealously guarded by the commissions, which have,

for the most part, at the same time realized that ade-

quate service at reasonable rates can only be secured

by such fair and “equitable treatment of utilities as

will enable them to build upon a firm financial founda-

tion and maintain a sound financial structure.

The Federal Water Pov/er Act^^-^ approved June 10,

1920, created a Federal Power Commission, and provided

for the development of water powder, the improvement of nav-

igation, and the use of public lands in relation thereto.

The Federal Pov/er Commission is composed of the Secretary

of War as Chairman, the Secretary of the Interior, the

Secretary of Agriculture, and an Executive Secretary.

This Commission is, consequently, a federal agency having

jurisdiction over all projects involving the construction,

operation, or maintenance of dams, water conduits, reser-

voirs, power houses, transmission lines, or other project

Vol. 41, U. S. Statutes at Large, p. 1063;
U. S. Code, p. 440, Sec. 791 to 825.
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I

works xor the development, transmission, and utiliza-

tion of pov/er (except permits or valid rights-of-way

granted prior to and existing on June 10, 13£0) , v/hich

affect:

(a) Navigable waters of the United States

as defined in the Federal V/ater Pov/er Act;

(b) Other v/aters of the United States over

which Congress has jurisdiction under its authority

to regulate commerce with foreign nations or among

the several states, when the Commission finds that

the interests of interstate or foreign commerce

will be affected. Any one proposing to build a

project on waters over which he considers the

jurisdiction of the commission doubtful may file

a declaration of intention under Regulation 7 of

Rules and Regulations Governing the Administra-

tion of the Federal Vi'ater Power Act, The Commis-

sion will thereupon make an investigation and de-

termine Y/hether the proposed project will affect

the interests of interstate or foreign commerce.

If the Commission finds that such interests will

be affected, the project comes under its juris-

diction and cannot lawfully proceed except under

permit or license issued by the Commission, If
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the Commission does not so find, the act author-

izes the project to proceed upon compliance v/ith

state laws.

(c) Public lands or reservations (except

national monuments and national parks) , including

lands for v/hich patent has been issued with an ex-

press reservation therein under Section 24 of the

Federal Y/ater Power Act, or for which locations,

entries, selections, or filings have proceeded to

approval or patent under and subject to the limi-

tations and conditions contained in Section 24 of

the Federal Water power Act.

Although the Commission has been in existence

only a few years, it has received and approved hundreds

of applications for hydroelectric projects, which involve

a total installed capacity of several hundred thousand

horsepower. This gives an estimate of the degree of in-

terest which the Federal Government is taking to conserve

the pov/er resources of the country and to control and

regulate their use.

The Interstate Commerce Commission is also a

federal agency, and at present has jurisdiction over rail-

roads engaged in interstate commerce. lYliile the Interstate

Commerce Commission has no jurisdiction at present over
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electric utilities engaged in transmitting electricity

across state boundaries, it is not unlikely that the

interstate transmission of electricity will become sub-

ject to federal regulation in the near future. The elec-

tric utility deals v/ith an intangible commodity thoroughly

differing in its nature and attributes from the commod-

ities handled by the railroads. However, this intangible

energy or commodity is transferred across state bo^ondaries

and, therefore, this electric service may be subjected to

the same form of agitation that so long hampered and, in

fact, nearly destroyed railroad service in the United States,

and the electrical industry must be prepared to face such

agitation in the forum of public opinion, for either gov-

ernment ov/nership of the electrical industry or central-

ized control and regulation of a bureaucratic nature in

Washington. The fact is, we have enough regulatory ma-

chinery already set up within our states to care for all,

or practically all, the essential problems growing out

of the sale and distribution of electrical energy, even

though some of this energy is tramsmitted across state

boundaries. Also, it may be said that these problems,

as they develop, can find a far better solution right on

the ground where they occur. Here all the conditions that

surround them are within the close view of those v/hose
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interests are at stake in their solution. What public

benefit can possibly be secured by assigning local prob-

lems to another Washington bureau far removed from

their point of germination and before a court mani-

festly incapable of adequately handling it? Indeed,

such federal procedure must involve great loss in time

and an ever-growing burden of expense v/hich is wholly

unnecessary if our state jurisdictions are conserved.

The ultimate result would be negative as to benefits,

and positive only as to the burdens of expense and time.

The consumers of electric service have the right to an

Immediate, informal, and Inexpensive tribunal for passing

judgment upon any of their demands and complaints. Present

state machinery is now excellently designed to deal v/ith

the matter, and can function far more expeditiously, in-

expensively, and correctly than some new v/ing of the

Interstate Commerce Commission or other federal body

which must function at long distance and with attendant

mistakes. To all of this may be added the fact that

our Constitution permits two or more states to enter

into compacts with one another, providing, of course,

that such compacts receive the approval of Congress.

It is almost beyond conception that, after these many
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years of electrical production, the existing amity be-

tween the states cannot be continued in matters per-

taining to the transmission and exchange of electric

energy across their borders. The public service com-

missions of our states already possess the machinery

to effect the necessary regulating, and in their past

service they have won public confidence in the great

majority of our states by protecting the people.

VI. SUPERPOWER MD INDUSTRIAL DEVELQPMEMT

Every one is vitally concerned, whether di-

rectly or indirectly, v/ith the industrial productivity

of our country. That is the factor v/iiich determines

how much and how long we must work in order to live; and

more than that, it determines how well we may live. The

application of electricity to industry is almost com-

pletely the product of American genius. It was begun

by Americans and guided by Americans through the critical

early stages, and brought by Americans to the present

state of efficiency, and all this in the space of one

generation of men. Moreover, it is only v/ithin ten

years that the art has so progressed that it is now

tciking on aspects of a national service, and the next

few years 7d.ll be a period of creation of larger and

larger service systems and greater organizations which



*-9rf ^ni^al-ve 9ri^ ^xio±j-ouJb9'iq[ Isoli^osla lo. zzsex

'. -isq ai^J’d’sm iit beuiitdrioo ad d’onixso 89i 3;ta exit nea^d’

oiid-osXs “io a^iifcjfioxs ons nolaElasanB'W' erii od gnixiiact

-,''!oo oolYioa oildijq eiiT .sieMod ‘lisrid zaciDS

'x7ien±ilo6!3 eiii aaaaaoq x^as'ils ae^sda isjo lo anolsQlm

dasq' ‘iXQrid- nl bm ^snid-oli/setc x'rsaaaosn add doslle od

daeig erid nl sonsbilnoo olIdL'q now evsd ^axld soJtvnoa

.olqosq arid §rLtdoedo*ig asdsda nxjo’lo ^dlnotsm

'i:m¥Soj:ivaa .uiHTauGi^i qka nawcHfla^ua .iv

-xi) nscidodw ^bsmaonoo x^-fsd-t^ sno

XdlvidotiDonq lalidsufonJ: arid nd±w ^x-Cd09 *Iib£Il no -^Idoen
. ,

* /

Banlinn3d9b rioirfw nodosl arid 2 I dsriT .^jn^mjoo nuo lo

brfcs javll od nobno nl >;noir dauia 9ir snol woil bns doua wori

orii’ .evil xsB 9w IIsw #fori Esnlninedeb di ^d3rid cuarid enom

-coo daomls e± yndawbrii od 's^dioindoele lo noidaoilqqB

nu^ad aaw dl .auineg nsoineinA lo doubonq-srid

iBOidlno 9rid ri^uonrid ar^oinojiiA x^ bsblu^ bus aasoJnamA ^d

dneas-nq arid od ansoinstnA yd driguond bns ^esaoda ylnse

eno lo eoBqa arid ni airid IXc bos ^yonsiolllo lo edsda

f!9d niridxfr yino ax di ^nevoanoif .nocs lo noldjonsceg

vfon al di diirld boaasnsonq oa asri dns orld darid ansey

dxon arid bus ^abivnoa Isnoidon a lo adoeqas no gnlaLed

.bna n9§n/3l lo noldssno lo boinsq a ed Iliw ansoy wal

rfoxriw anoxdaninjsBn'o nadoans bna asadaya eoivnaa naj^nal

; :A.



68

will serve large geographical areas, linking up distant

water powers with huge steam stations favorably located.

It will be done because it must be done to meet the require-

ments of the people. This irresistible tendency is gener-

ally understood by the public to be based upon the urge

of sound economics, but the fear of mere size is now being

added to the many arguments which are advanced in favor of

government ovmership or super restrictive legislation. The

condition of the common people in this world remained prac-

tically stationary for all the thousands of years of re-

corded history until about 120 years ago; for example, a

citizen of Rome could travel to Britain j'ust about as

quickly in 500 B.C. and by the same means as v/ere still

in use in 1800 A, D. Then applied science appeared on the

horizon of the v/orld, but it was slov/ in rising. Our ovm

Federal Constitution, in one of its many flashes of pro-

phetic vision, empowered Congress "to promote the progress

of science and useful arts by securing for limited times

to. . . .inventors, the exclusive right to their. . . .discov-

eries," and the laws of 1790 laid the duty of granting

letters patent upon the Secretary of State, Secretary of

vVar, and the Attorney-General, or any two of them. The

volume of applications increased but slowly, and it v/as

not until 1837 that it was found necessary to create a
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separate department, and even at this late date elec-

tricity was still slumbering as a purely abstract science

in the great minds of a long list of distinguished sci-

entists who were mainly European. Nearly tv/o generations

more passed before the American electric era was ushered

in by men whose great names are familiar, most of whom

are now living; and, in the brief period of a young man's

lifetime, has come an American development v/hich has

changed the course of the life of practically every man

and woman in our country.

About 1919 a critical turning point was reached

in the nature of additions to the nation's power equip-

ment. This v/as a change, in the minds of many engineers,

as significant as the industrial revolution when machinery

commenced to replace hand labor. About 1919 the totals

of locally installed boiler and engine equipment within

factories, mines, and quarries, came to a standstill.

Since that time the total increase of over eleven million

horsepower in the nation's power equipment has been in

the piLants of the public utility companies. Electrifica-

tion is in rapid progress. Increasingly the intercon-

nected electrical systems are becoming the source of mo-

bile and reliable power supplies for all purposes. Elec-

tric power plants are becoming the point of conversion of
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our natural resources, fuel, and falling v/ater into

useful form. No more effective or efficient means has

yet been devised by man for utilization of these re-

sources and for the general distribution of their bene-

fits to people over wide areas. There has been enormous

increase in the use of power by v/orkmen in our factories.

The total increase of 6,500,000 horsepower in factories

since 1919 has been in electric motors. The degree of

factory electrification varies with different industries.

In some it has already reached nearly 100 per cent. In

all American factories '70 per cent of the prime movers

are electric motors. This is the highest degree of in-

dustrial electrification in the world; Germany has 66 per

cent; England 48 per cent. This large use of power, in-

creasingly electrical, is an important factor in the in-

creased productiveness of our factories, the basis of

high wage levels contributing so much to the nation^

s

recovery from the war and to present levels of prosperity.

An outstanding accomplishment of the nation in the period

since the war has been the decided gain in productivity,

maintenance of high wage levels, and steady enhancement

in standards of living. Increased use of electric pov/er

has contributed largely to this. Department of Commerce

information shows that since 1319 the output of factories

on a quantity basis, with price variations thereby elim-
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inated, has increased 26 per cent v/hile the number of

workers required has actually decreased 6 per cent. But

the significant fact is that the quantity of pov/er util-

ized by our workers has increased 22 per cent—virtually

all of it electrical. The increasing horsepower placed

behind our industrial machinery, making available (as

there is available today) four horsepower, or the equiv-

alent of forty man-power for every industrial v/orker

in the country, as compared with barely o-ne horsepov/er for

the workers of our industrial neighbors, is largely re-

sponsible for the prosperity of American industry and

American v/orker s, increasing v»ages, and lov/ering the

real cost of living. In this connection great stress

was laid on electrical development as providing this

vast amount of cheap pov/er. It is mass production made

possible by labor-saving machinery and the hearty cooper-

ation of organized labor that enables our great manu-

facturing enterprises to accomplish that seeming paradox

—

increased wages and reduced cost to the consumer. At

the same time, the increased v/ages mean increased buying

power, which, in turn, malces possible the absorption

of this increased production; a circle around which

travels an army of kilowatts, organized and drilled,

and furnished with transportation by means of intercon-

nection. There is a close relationship between labor
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and the light and power industry which furnishes the

power to operate these labor-saving devices. It is a

relationship v/hich affects v/ages, productivity, and ef-

ficiency, The lives and welfare of the working people

associated with industry have been vitally affected

through the introduction and use of electricity in in-

dustry. It has proved that the v/ages of wage-earners

can be substantially increased while the cost of manu-

factured articles is materially reduced. The effect

of this economic development has been so far-reaching

that it has made an appreciable difference in the real

wage received by the workers, V/hile the dollar v/age today

is more than double that of 1913, the general cost of

living has advanced only about 75 per cent. In other

v/ords, the margin between earnings and expenditures is

constantly v/idening. This is due in part at least to

the introduction of electrically driven labor-saving

machinery and to the skill with which the American

worker gets the most out of it. Electrical and me-

chanical development will continue to raise the standard

of living and at the same time continue to eliminate

drudgery and hazards of work. We have seen hov/ elec-

tric pov/er tends to stimulate the expansion of industry

in rural territory. ¥/hen every section of the country
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is supplied with this electric power—and that time is

rapidly approaching—industry can be carried on in al-

most any location. Manufacturing plants are already

showing a tendency to move into localities v/here they

can be closer to supplies of raw material, v/here there

is plenty of room, and where rents are comparatively

cheap. The tide which has been flov/ing cityward is

changing, and people who have been crowding more closely

together are spreading out into the suburbs and the

country, where electricity brings them the same recrea-

tional and educational advantages and the same ease of

housekeeping as in the cities.

Lord Rothermere, an eminent British pub-

lisher of nevrspapers, alarmed at industrial conditions
I •

in England, came over to the United States to learn the

reason why our country was prospering at a time when the

nation which was once known as ’’the workshop of the

world” struggled v/ith the problem of finding employment

for millions of idle workers. The results of iiis in-

vestigation may be summed up in his own words as follows:

”Tlie economic welfare of the United States is

based more than anything else upon the fact that she has

29,000,000 horsepower of electric power established in

her factories— a force that is estimated as the eQ.uivcL—
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lent of 290,000,000 workers. Each center of population

in the United States receives its power from a single

producing organization, which is generally linked, in its

turn, with similar enterprises in the same range of terri-

tory for the elimination of wasteful duplication and the

reduction of overhead charges.”

This impartial investigator discovered, first:

that electric pov/er is the secret of the general prosperity

of the American people— that to it, more than to anything

else, they owe the fact that they have no overpov/ering un-

employment problem and possess the largest measure of the

comforts and luxuries that give enjoyment to life; second,

that a great contributing factor to the present v;ide dis-

tribution and low cost of electric service in the United

States is the unification and interconnection of electric

generating and distributing systems. Lord Rothermere was

not the first to use kilowatt-hours as the index of the

state of a people. Repetition in the last ten years has

made it trite to say nov/ that electric power is the measure

of civilization. A better way to express the same thought

is to say that the test of any civiliza.tion lies in its

contribution to the social and economic welfare of all

its people, and that its ability to lift and maintain
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the general prosperity and level of living of its people

depends upon its supply of kilov/att-hours of electric

energy. In the United States as a whole the per capita

usage of electricity is at present approximately 523

kilov/att-hours . As for England, latest available reports

include only areas supplied v/ith electricity in some form

and, therefore, do not cover the entire country. Yet

only six ner cent of the area reported had a per capita

consumption in excess of 200 >ilov;att-hours and 79 per cent

of the area reported had a consumption per capita of only

100 kilowatt-hours.

The American business man is unremitting in

his efforts to reduce costs in order to make his goods

available to more and more people and to increase con-

sumotion by existing users of his goods. The electric
i

power industry has been a great leader in this outstanding

and distinguishing theory of American business. The mo-

tives behind the drive for unification and interconnection

have been lov:ered costs to increase the use and availa-

bility of electricity for every one and to serve the

cause of American industry which is the cause of the

v/hole American people. The results attained now stcind

as another wonder of the world: production increased
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with more goods for every one; the burden of human toil

reduced but the opportunities for v/age-earners increased;

production costs lowered but high wages continued. The

fundamental, underlying factor which has given us these

social and economic advantages which now bring the rest

of the v;orld here to study and to analyze and to marvel

has been the progress and development of the American

power industry -under private management. Unification

v/ithin the limits of regions forming econom.ic units and

interconnections v/ithin and among these regions have been

logical and advance steps in our industry. To make feasible

the location of industrial plants outside cities, the pri-

mary requisite is access to an interconnected network of

electric power lines, so that power may be abundant and

as cheap and as reliable in rural territory as it is in

the larger cities that form our centers of population.

It must also be remembered that economically to justify

such service through interconnection it must be combined

with the cit^^ business, supported by ample steam reserves,

and there must be unified operation of the entire network,

including the cities, to secure all the necessary econ-

omies and keep service rates at a minimum,

VII. SUPERPQV^ MD AGRICULTURAL DEVELQPMMT

Extension of electric light and power company

service to farmers is difficult in many instances because








































































































































































































































































































































































































































































































































































