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ENGINESRING AZFLIED T0 POWER SALES.

In a recent technical editorial in the most prominent
central station magazine the thought is brought out that the
development of the industry has passed from the period when
the technical phases predominate, to tha period when it is a
combination of technical and merchandi sing problems. The
following discussion is written with this in mind.

Although much is written in currert magazines and
books about different phases of power utility work, little
can be found whiech brings out the relation between these
rhases.

It is possible that some divisions of the central
station organization ean do good work without much insight
int@ the methods of other departments, but certainly all can
do better by knowing their co-workers' methods. In some
departments 1t is necessary that the fundamentals of all
divisions should be understood and considered.

The Contract or New Business Derartment is one of
those which must know and continually consider all sides of
the many central station problems. In the power sales
division this quality of knowing reasons for methods used
in other departments must necessarily be most develored.

It is thought that an analysis of the methods used
in power sales work may be of help to young engineers, who
expect to go into central station work, in bringing out the

relation of the phases, both enzineering and commercial.
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2.

The attitude of present day central station manage-
ment 1s to sell service. ¥his is in marked contrast to the
older and rractically extinct idea of selling just kilowatt
hours, as the groecer sells & pound of sugar or a dozen ergs.

Good central station executives know that their business will

be operating just the same ten or twenty years from now, there-
fore are using policies of selling and delivering their service
which will bring the greatest return possible over a long period,
rather than methods which will bring the largest immiediate return.
These rolicies, however, are limited to some extent by unavoid-
able conditions. For instance, the present impossibility of ob-
taining sufficiént funds, even for making needed profitable ex-
tensions, is a very severe handicap to the operation of the cen-
tral stations of today.

The idea of selling service is a constantly expanding

one and has progressed steadily since the first central stations

begen to furnish light at so much per lamp per month "from dark
ness to 11 P.M." One of the first steps was the furnishing of
lamps at little or no charge other than a hidden charge covered
in the flat rate. . At the present day, rates ineclude advisory
lighting, power and heating engineering service with the elec-
trical energy sold. On superficial thought it looks 1like poor
business to supply engineering advice when it is evident that
meny such recommendations will tend to reduce the customer's
payments to the companye. Yet very few, if any, methods of get-
ting new business are as effective as this very one.

This brings up the question of why central stations

meintain a corps of consulting engineers, under the name of
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power salesmen, in order to give free and more or less detailed
engineering service to their customers as a rart of their policy
of service.

ﬁha present tendency in all modern progress is toward
speoialgzation. It is like large quantity production in manu-
facturing, in that the larger the quantity the lower the unit
cost for the same service, or the better the service for the
same cost. As the utilities have grown the result has been
better enzgineering service rendered at the same cost or less.
Next to continuity of actual electric service, the greatest
advantage to power consumers from the consolidatins of small
systems into large interconnected groups, has been the engineer=
ing service made avallable.

The hajority of ﬁmner consumers would never go to a
consulting engineer who charged directly for his service for
the following three reasons: first, it is not generally real-
ized that such service can be bought; second, many feel that the
services rendered will not yield & reasonable return on the cost;
and, third, that they actually cannot pay it as a lump sum.

The economics of these charges are of interest. ‘COm-
paratively few, except amon: the largest separate consulting er-
ganizations, can afford to have a man for electric power engin-
eering clients ordly, so that a man must divide his attention
between this and some other tyre of work. Where the clientele
is large enouch to keer a groug of men working on elsctriec power
application a1l the time, so that there is no divisicn of inter-
est, the cost is still rrohibitive for a large pe rcentage of any

central station's power customers, as the proportion of ov erhead
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charges increases very rapidly for such service as the size of
the load investigéted decreases. The importance of this item
is emphasized by noting that out of 596 power customers having
over one horse powsr connected load in and around a manufactur-—
ing eity of 50,000 population, 207 had less than twenty-five
horse power, and only 42 had over one hundred horse power con-
nected load.

The unattached organization must charge more for its
overhead than if it were simply & division of a very large or-
ganization, and its charges must also cover dead time. lMost
separate concerns must ask for their fee at the time when it
is most difficult for the customer to pay; that is, when he is
Just making extensive improvements, before he has started pro-
duction and has a regular income therefrom, or at a time when
the product is costing "too much™ and he must cut his expenses,
as many have been forced to do in the last year of depression.
What small charges there are for the service from the central
station organization are spread over the time of production
as & very small amount per kilowatt hour, which is thus sur-
prisingly well distributed to the different customers. A
small consumer has a small consumption while & large one uses
a large amount of kilowatt hours, each carrying its share aof
the engineering service cost, thus arportioning the cost in
a most equitéble mannere. The actual cost psr kilowatt hour
is very difficult to determine for it is combined with the
cost of proteoctive inspection and obtaining new bu81ness.

Both of the latter would have to be palnuained if no consulting

service were given, as will be discussed later on.
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The central station engineer's interests more nearly
coincide with the customer's than d the interests of engineers
for concerns supplying machinery and other equipment. It is
quite natural that a man, kmowing if he advises agaiﬂst his conm-
rany's equipment they will lose this sale, should hesitate to
say any word that would eliminate that prospect for at least
the normal 1ife of a machine.

An iInstance came uﬁder observation recently of a
utility engineer who advised the use of 500,000 cir. mils
cable, but the contractor advised the use of 400,000 cir.
mils. cable because he had it on hand.

The central station wants the customer to use their
powser to his best advantage, for they expaect to serve him day
after day and want to see his business grow as fast as is reason-
able. They are more interested in his growth than they are in
his fresent rurchases.

The central station must maintain contact and super-
vision over &ll loads as they are taken on and periodiecally
afterward to prevent loads being connected that would serious=~
ly damace the service in some section, or possibly the whole
system. The most usual danger from this angle is swinging
loads such as hoists or spot welders on small capacity lines.
The re are many other unlesirable loads, as poor powsr factor
loads or other loads where the income will not be commensurate
with the required investment.

The changing condifions brought about by constant
improvement in the electrical art demand constant adartation

of new service rates, so that the central station must con-

stantly be on the alert in order to be ready to give and






equitably charge for any new service as needed. This work of
keeping in touch rrorerly falls to the Contract Engineering
Department, for it is there that the interests of the company
end customer meet. Being an emrloyee, the porer salesman has
the company's interests at heart, and i1s at the sams time the
customr's best repruuentative in the organizatione.

Every customer who ic taken on at equitaﬁle rates
is an economie advantage to all other customers served by the
systeme First, he increases the total number of kilowatt
hours used, thersfore produced and thus reduces the production
coste. Second, if he tends to increase ths load density he
decréases the unit distribution cost. The importance of this
item can be noted in the rates in the city of Chicezo compared
with the rates in the immediats surrounding territory. The
policies of the two utilities serving these territories are
the same, yet because of the greater quantities manufactured
and the greater averaze load psr squars mile in Chicago, the
rates are lowsr theras. Some idea of the amount of this dif-
. ference 1in load density can be gained from comparing the annual
peak load of the two systems divided by the square miles served.

City of Chicagzo- 2500 k&% per square mils
District around Chicao- 14 kw. per squars mils

Even if the abowve advanta~:s did not exist, the
assistance siven to sales by the maintenance of a Contract
Engineering Yeyartmont is enough to warrsent the exponse, for
the making of an engineering report on a customer's plant not
only affords the best orportunity to find what possible uses
for power there are, but establishes a much closer relationship

between the company and the power user, if the nezotiations add

report are .roperly handled.






Equitable rates, mentioned above, cover what many
men have put years of study one It is not only a question for
the salesman and the bookkeeper, but a mo.t important one for
evary cantridl station man to consider,-as well as every citizen
who is interested in the development of the use of electrical
ene rgy, which from now on will be one of the important elemedits
of our civilization. Rates that are tco high will retard the
use of electricity, but good service cannot be rmaintained if
the rates are too low, so the result wonld be similarly disas-
trous.

Rates should cover the cost of the rarticular ser-
vice plus a reasonable profit. Although "reasonable profit"
to the company has been ruch discussed, ruled and repulated,
the hardest, as well as the mo:t important part of rate making,
is to find just what the cost of a particmlar service is. It
would be easy enoush to find the cost if only one class of cus=
tomers were served, for there would be only one variabla , as
there was when lighting within certain hours was the only use
for current. The fuel, labor and other variable charges yer
unit wers easily found, as were the fixed charges rer unit.
But as soon as service was given for other than those cart#in
hours, the question of the proportion of these charges between
the "on peak" and the "off peak" customers began, and it has
become more complicated every year since that tims.

Mach of the progress in rate arplication has depended
on the instrument available to measure the units on which a part
of the rats dependse The 0ld flat rate where the charfes were

so much per lamp per month, was used because a reliable kilowatt






hour meter could not be made cheap enoughe When reasonably
reliable domand meters hecute avallable, rates with demand
charges becare more rorular, and when a suitable power factor
mter is obtainable "power factcr clauses" will become a part
of the usual rates instead of a theory. Until it i possible
to meter 211 variables, it is necessarf to assume or disrerard
the unmeasured onese

These varigbles can be divided into two classes.
One o2 these rapresents ener;y cost, varyins approximately with
the number of kilowatt hours deliversd, as coal. These are
sometimes called "energy charges" for that reason, and they
are the ones that chanre for the same load, depending on the
hours operated per monthe Thre other class covers gll costs
that vary with the demand; that is, the costs mnecessitated by
the company having to be ready to serve the load at any time,
whether it is ever used or not. This includes 3uch items as
interest on the money invested in all equipment to serve this
customer, interest on money spent for power house, generators,
transformers, lincs, etee another important item ineluded in
this class is meter realirng, bdokkeeping and billiny costs, feor
these costs are nearly the sam for all customers. This last
class is also partially cared for in the "minimum charge™ of
the bill. Few people not in the contral stution industry
realize how far this development from the o0ld flat rate has
advanced in an endeavor to establish equitable rates for
different tyyes of load.

A business man who uses several hundred horse powsr

told a power sulesmen recently: "Your Company stands 100 per



cent high with me «nd I am satisfied with rny power costs, but

as to understanding your contracts, no one in the world can do it."
This feeling is due to some extent to the fact that many men who
are accustomed to fizuring in horse power and horse prover hours
arg frichtened when they sse the terms "kilowatt" or "kilowatt
nours."  Other reasons for this fesling arc that there are vary
few industries in which the detailed costé have been studied so
carefully as with ceﬂtral station industry, uand where the irofit
is so low that any variation in cost must soon agpear in rates.
The fourth, and protably most importunt,reason for this fsaling
is th: seeming predominance of the demund charges, sither under
the headingz of demznd echarges or undsr scme other headinz not so
obtrusive, such as where there is a hizher rate for the first
given number of hours use or some such stipulatione.

The fact that interest on the necessary investment
amounts to 35 to 45 per cent of ths cost to the central station
is the reason for this predominance of demand charzes. There
are fev Industries outside of the putlic utilities in which the
actual amount of money invested in equipment is so large in pro- ‘
portion ta the income. It requires apiroximately $5.00 invest-
ment for every 1.00 per ycar of electrical 1ncome; In other
words, while the avera;s grocer muy turn his stoek Zive or even
more times a yazar, the central station can expect to turn its
investment only about once in five years, or, as the gxocbr would
say, their turnover is one-fifth againit his of five. That means
that interest on the investment is twenty-five times more impor-

tant to the central stations than i1t 15 to the avorare crocer,
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which explains why the domand charg&s seemm high to the man who
does not realize this difference.

With this great importance attached to the interest
charges, the central station mast not only recognize them in its
tariffs,but any methods that will keep these exrensive invest-
ments working longzer hours per year, or comparatively decrease
them, 15 of tho utmost importance. This can be done in several
wayse Increasing the pover factor of the load is very effTective.
A prﬁblem recently investisated will make its importance eloar.

A transmission line having 20,000 kv-a. transformer capacity at
both step ur ard step down ends, which can be safely loéded to
25,000 kv-a. (25 per cent overload), now has 21,400 kv-a. at 60
per cent power factor poak load on it and can take on 3,500 kv-aze
additional load at 60 per cent power factor. But if the new lead
has a poxef factor of 80 par cent, 3,970 kvea. can be talen on,
while if comne load at 100 per ceut pomer fuctor was alded it could
be 5,860 kv-a. In othsr words, the transformer interest charges
would be the same for a load of 3,600 kv-a. at 60 rer cont power
factor as for a 5,650 kv-a. load at 100 per cent power factor,

or 2,000 kv—a. difference. Using $5.00 per kv-a. of capacity

as an estimeted cost for fhe t ran sformers at both ends of the
line, the saving of a 20,000 investment at 6 per cent means a
yearly saving of 1,200 interest.

One way of reducing the investment,which is within
the control of the contral station, is hy decreasing the reserve
held in roadiness as standby and under rerairs. A few years ago
6lectricel machinery and stcam turbines were not as reliable as

they are today, nor werse there many lar;e interconnected systems
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which afforded the possibilities of temporary help from neigh=
boring plants. Then it was considered necessary to have at
least 30 per cent and mony times 50 per cent of reserve capactty
over the maximum demand for any generatinz station. llany systems
now are operating with only 18 or 20 rer cent reserve, which
means a reduction of ons-sixth of the rrevious interest charges
on generating stations where such saving can be applied.

As the averagze size of equirment has increasad, the
decrease in cost per unit of caracity has tended to help de-
crease the investment rer kilowatt to a great extent. This is
explained by the fact that the price of a 1 kv-a. trénsformer
Is practically one-half the price of a 5 kv-a., or that the
price of a 10 kv-a. is over one-fifth the price of a 100 kv-a.
The increased use of electricity has required the manufacture
of many more units of equipment, which also has assisted in
lowering the cost by enabling the use of larger quantity pro-
dnetion methods.

The pover salesmun as3ists in lowering the cost by
ineregsing the yearly load fuctor on the system through the
'addition of more consumers. There are few manufacturing
rlants whose load characteristics are exactly alike, so that,
as the number of users served increases, the combined load
factor tends to increase within certain limitse. The gravel pits,
stone quarries and other outdoor industries are all summer or
"off peak"™ loads, which use the same generating equipment during
the summer th.t would be required to carry the lighting preak
in the winter monthse. This roally means that the investment

made necessary by the three or four lonc-evening months light-
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ing load can be put to use sarvinz thase industries practically
all the months thay would otherwise T2 lyinr idle. The presi-
dent of a middle-western utility recently brouzht out the rro-
gress made in this direction by stating that,during his con-
nection with the business, the portion of energy used during
the winter months had changed from 80 per cent of the ysarly
production to 53 per cent, and that the load factor had changed
from 20 ger cent to 45 per cent. If loads can te found to use
service only at the times of present small use, they can be given
extremaigyrates, a3 has beon done by the communication companies
in night letters and other spgecial ni ht rates.

Load factor is considered in the cusfomer's rates in
that the greater the number of hours use shown in their higher
comsumption compared with their maximum demand gives a lower
net rate.

No discussion of rates is comglete without mention of
the present methods of rate making and comparing them with soms
of the rrevious mathodse.

The olad frgnchise m:thod was inadequate and unsatis-
factory for several reasonse First, it was inflexible, as rates
were made to continue over ; certain number of years without reguri
to changes in various cost conditions. ZXFor example, ths cost of
gas manufacture inereased and the cost of production of electrio-
ity decreased durinz the past twenty years. Howevar, both suf-
fered during the reign of the franchise mafhod, for in the first
case many comranies wore ruined, while in the other the mainte-
nance of the price curtailed ths use. Second, in mest all casos

the franchise method was administcred by mon who had 1little or
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no experience and did not give it the study necessary to
equitably fix rates.

| There have been soms cases where a type of cost plus
a psreentage plan was used, but the result was similar to the
war contracts on the same basis, where there was no reward for
effisiency and the same psrocentage of profit was paid on ex-
travagance and waste as was paid on legitimate costs.

- To 40 away with suoh conditions the "sliding socale"
methods were tried, where the profit increased as the cost to
the consumesr was redused. This was bnly a way of dodging the
real issune, for a basie cost and profit had to be determined
before the method could be arplied, and they were subjeot to
the same objeoctions that the 0ld franchise rates were.

An additional trouble with the above three methods
as actually practiced was that the governing bodies were of -
too local a nature. Several of these troubles have been reme-
died by the forming of state commissions of one kind or another
in most states with power to revise rates either up or down, 1if,
when and as necessary. This mekes it possible and, in spite of
polities, probable that specialists will consider and pass on
these matters to the best interests of the public at large,
taken over a period of years.

_ These state commissions have had two additional
questions to answer besides. those of dividing the charges
properly between elasses of customers. They are the ques-
tions of what is the real value of a property, and what is
a reasonable retum on this investment. Both have beem sube

ject to extrems variation in the last ten years.






SUPPLEMENT No. 21
to
SCHEDULE No. 1.

PUBLIC SERVICE COMPANY (Electricity) L P. U. C. No. 1
OF NORTHERN ILLINOIS. 2nd Revised Sheet
General Office: FOr o , Illinois, (Cancelling Revised Sheet for Rate “B,”
72 West Adams Street, Chicago, Illinois. and the unincorporated contiguous territory. Regular Power Service.)

RATE “B.” REGULAR POWER SERVICE

Rate:

11 cents per kilowatt hour for electricity used equivalent to or less than the first 30 hours’ use per month of the
maximum demand.

G cents per kilowatt-hour for additional electricity used equivalent to or less than the next 30 hours’ use per
month of the maximum demand.

4 cents per kilowatt-hour for all electricity used per month in excess of the cquivalent of 60 hours’ use of
the maximum demand.

Whenever the portion of any monthly bill for electricity represented by charges at the 6 cent rate, or at the 6 and
4 cent rates, shall exceed $45.00, the Company will allow a discount from such portion in accordance
with the following table: (Intermediate discounts will be determined by interpolation.)

When such portion is $ 45.00, no discount.

When such portion is  50.00, 10 per cent discount.
When such portion is 100.00, 15 per cent discount.
When such portion is 150.00, 20 per cent discount.
When such portion is 200.00, 25 per cent discount.
When such portion is 300.00, 30 per cent discount.
When such portion is 400.00, 35 per cent discount.
When such portion is 500.00, 40 per cent discount.
When such portion is 750.00, 45 per cent discount.
When such portion is 1000.00, 50 per cent discount.

Determination of Maximum Demand:

The maximum demand is deemed to be a certain proportion of the kilowatt equivalent of the rated horse-
power of all motors connected in accordance with the following table:

Where the installation is under 10 horse-power and only one motor is used........ ... 85%
Where installation is under 10 horse-power and more than one motor is used.........c.cooooiiiiiiinien. 75%
Where installation is from 10 to 50 horse-power, both inclusive, irrespective of number of motors..........65%
Where installation is over 50 horse-power, irrespective of number of MOtOrs. ... 55%

Prompt Payment Discount:
1 cent per kilowatt-hour from the portion of any monthly bill represented by a charge at the 11 cent rate,
provided the bill be paid on or before 10 days after its date.

Minimum Charge:
50 cents per month for each horse-power, or fraction thereof. of the total rated capacity of the motor, or
motors, or other apparatus. connected.

Standard Riders:

Applicahle to contracts hereunder are shown hereinafter.

Date of Issue, May §, 1920. Date Effective, June 15, 1920.

All changes are indicated by italics. Issued by George R. Jones, Secretary,
72 W. Adams St., Chicago, IlL



SUPPLEMENT No. 20
to
SCHEDULE No. 1.

PUBLIC SERVICE COMPANY (Electricity) I. P. U. C. No. 1
OF NORTHERN ILLINOIS. 2nd Revised Sheet
General Office: For . . » IIlinois,  ((incclling Revised Sheet for Rate “C
72 West Adams Street, Chicago, Illinois. md the unincorporated contiguous tcxmor\ l.arge l.ight and Power Service.)

RATE “C’”’ LARGE LIGHT AND POWER SERVICE

Alternating Current—Low Tension

Rate:
Demand Charge:

8300 per month per kilowatt for the first 30 kilewatts of masimum demand in the month,
&%2.50 per month per kilowatt for the next 450 kilowatts of maximum demand ia the month.
$2.co per month per kilowatt for the excess of the maximum demand in the month over 300 kilowatts.

Energy Charge. (In addition to the demand charge, for all electricity used.)

0.0 cents per kilowatt-hour for the first 1,000 kitowatt-hours of consumption in the month.
1.0 cents per kilowatt-hour for the next  2.000 kitowatt-hours of consumption in the month.
2.5 cents per kilowatt-hour for the next 2000 iloswatt-hours of consumption in the month.
1.3 cent per kilowatt-hour for the next 25000 kiiowatt-hours of consumption in the month.
1.0 cent per kilowatt-hour for the next 70,000 kiiowatt-hours of consumption in the month.
0.9 cent per kilowatt-hour for the next 400,000 kilowatt-hours of consumption in the month.
0.8 cent per kilowatt-hour for the excess consumption in the month over 500,000 kilowatt-hours.

o

Determination of Maximum Demand:

The maximum demand per month will be dectned to be a certain proportion of the kilowatt equivalent of the
rated horse-power capacity of all motors or other apparatus connected, in accordance with the following table:

Where installation is under 10 ¥ 2. (only one motor)
Where installation is under 10 H. P. (more than one motor) ..
Where installatics is from 10 H. F. to 50 H. P. (both inclusive.
Where installation is over 50 H. P. (irrespective of number of motors) ... 554

irrespective of number of motors)....... 6565

The Company reserves tke right to measure the maximum demand by maximum demand instruments, and the
Customer shall have the right upon request to have the maximum demand determined by maximum demand
instruments. In case the maximum demand is determined by maximum demand instruments, the maximum de-
mand in any month shall be the average number of kilowatts indicated or recorded in the 30-minute interval in
such month in which the consumption of electricity is greater than in any other 30-minute interval in the month;
provided, that in the case of hoists, clevators, welding machines, furnaces or other installations, where the use of
clectricity is intermittent or subject to violent fluctuation, the Company reserves the right to base the Customer’s
maximum demand upon a 5-minute instead of a 30- minute interval and to require the Customer to provide, at its
own expense, suitable equipment to reasonably limit such intermittence or fluctuation.

Prompt Payment Discount:

3 per cent. of the total charges for any month when the bill for the month is paid on or before 10 days after its date.

Minimum Charge:

50c per month for each horse-power, or fraction thereof. of the total rated capacity of the motor. or motors,
or other apparatus, connected.

Standard Riders:

Applicable to contracts hereunder are shown hereinafter. ) R

A}
A\

Date of Issue, May 5, 1920. Date Effective, :June 15, 1920

All changes are indicated by italics. Issued by George R. Jones Secretary
2 W. Adams St.. Chicago, Il
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The general aim now is to eonsider the value as the
co8t of reprodustion (diminished by existing depreciation) of
rhysical property actually used to serve the public and add
reasonable values for working capital and overhead expenses,
such as organization expense, engineering and legal expense,
taxes and interest during construction, ete.

It is well recognized by the commissions that the
return on the investment, to be best for the public at large
over a number of years, should be as low a8 possible yet be
attractive enough, yield and stability considered, to obtain
all the money necessary for properly financing all needed ex-
tensions to eare for the growth of the community.

The company whose rates are used as an example in
this diseussion, pride themselves on having very few power
rates. They have only two actual power contract forms, ecalled
"Rate VZB" and "Rate C", byt these are modified into different
rates by fourteen "riders.” Mention of some of these riders
will perhaps more elearly 'illustrate the various requirements.

Rider No. I (see table "Riders") for emergency or
standby service asks a guarantee of $24.00 per year per con-
tracted kilowatt of maximum demand, for it requires practically
as mush investmsnt to serve a customsr who uses it for five or
ten hours while his isolated plant is being repaired, as it
does to serve the same eustomer without a plant of his own who
would use a good many times as mush surrent.

In opposition to the above condition, rider No. VI
recognizes both the daily peak and the yearly peak, giving the
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customer a liberal discount for staying off the daily peak, and,
in addition, waives the minimum for the yearly peak if he will
stay off the lines entirely for the peak months., This is highly
desirable for sush outdoor industry customers a§ stone quarries
or gravel pits, for it is during this time that they must close
their plant becaunse of weather econdifions. The eompany, on the
other hand, does not have to inocrease its eapacity or investment
in turbines, generators and distribution lines, for they are on
only at the times when this peak load eapacity is not needed.

Riders No. IX, XIII, X and XIV are other types of |
"off peak™ variations where the customer gets various consider-
ations for limiting his use of current in different ways. The
theory on which rider No. V is based is not so plain as t'he
foregoing although it is the same, but stated in the reverse
way. Firet, it limits its application to blocks of power of
at least 100 horse power, and, second, it limits the lighting
(natural pesk) 1load business to only 10 per cent of the power
or long hour business. In other words, the company takes the
+ 10 per cent peak load 'businesa to obtain the advantage of the
Yoff peak" business.

Riders lo,v VII and XI recognize the costs of trans-
formation and a‘.l.lo'.‘the custoimr a 5 per cent discount if he
assume s these losses; and if he will assume the interest and
depreciation charges on the substation equipment as well, by
owning them, riders No. VIII and XII allow him still another
5 per cent diseount.

The moral obligation of every corporation operating
within a territory to do its share in maintaining charitable
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institutions, as hospitals, orphanages, old people's homes, etc., °
is recognised in riders No. II and III.

The "Temporary Service™ rider No. IV is based on the
idea that the standard eontract rates cover certain installation
costs whem spread over several years of a normal contract. How-
ever, when a customer uses the 8ervise for only a few months,6 it
is better to let him understand that he is paying for this ascom-
modation of installing and removing equipment separately, than
to have his expense averaged with the others and thus raise the
rate to all customers.

Sales policy and rate poliey are inseparable, and
both mnst be controlled by the comtract department of the central
station company. In the direction of these policies the broad-
est type of mginooring 8kill and the highest class of business
ability must be used. Otherwise the central station industry
will be seriously retva.rded, for it is at this plase that deter-
mination of pﬁlioiol and the information of the publis as to these
policies, meet.

The donlopmnf and understanding of fundamsntals and
policies goes through a regular sequence. The progress of any
truth 138 more or less the same up to the .tm. everyone accepts
it as a faoct, in that it progresses from recognition dy a very
few gradually to universal belief. Load factor, power fastor
and eonjunctional operation are three subjests whiesh today seem
to represent three stages of development.

The importance of load factor is known by all central
stations, Most of them have maximt.m demand rates, which is the

way load factor is normally recognized im eharges.
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At present a very small part of the industrial world outside of
cent ral stations understandsthe importance or even the msaning
of load factors The publie will have te be informed.

The Qeriousnoss of the varii.ble, power faofor, is re-
cogmised by the larger eompanies. Some are trying to use rates
considering it, in spite of the iack of a reliable meter. But
many eompanies, and most of the publie, do not feel that 411; need
be eonsidered. The public and some of the central stations will
learn. |

The future eleetric service system will be looked on
as the organigzation whieh must avail itself of all power sources
to deliver the cheapest possible power to all users. Therefore,
although conjunotional operation of isolated generating plants
with central stations is frowned upon by most public service
companies at present, it seems that if the industiy of the future
is to fulfill all of its economic place, a broad policy on this
question will have to be established. All will have to leamrn
what the eorrect policy is.

WRITING AN ENGINEERING SALES REPORT.

With the foregoing disecussion to establish an atmos-
phere, we can analyze more in detail the methods used in selling
power.

Like the 014 Bnglish recipe for roasting a hare which
8aid "first csatoh the hare", the first thing te @e is to eatesh
the customar. Again, like finding the hare, many times finding
the customer 18 ons of the biggest parts of the job; therefore,
every method of finding a possible consumer should be used.
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There are only two sources of additional load other
than new industries which establish new plants in the territory.
One is the inoreased use of energy by present customers already
on the 1lines, and the other is the téldng over of loads whieh
have been previously driven by isolated engines.

Perhaps the easiest opening for the discussion of
additional power uses is when the customer asks for advice or
engineering service. This can only dbe expected of customers
who have in soms way previously learned that such service is
gladly given to 0ld customers as well as new or prospective ones.

The most usual lead is perhaps the high surrent bill
complaint. This is given attention by helping the customer to
obtain a.li the benefits of the rate he is on, such as helping
him reduee his maximum demand, if this is measured in his case.
Yhile making the investigation, whether it is general or detailed,
it is usually possible to see some way in which added electriec
service can be used to the customer's advantage. Sometimes it
is added motors, sometimss it is a special heating equipment,
and usually the lighting needs remodeling, if nothing else does;
all of which, from the customer's standpoint, will improve the |
quality of his product and increase his prmduction.

More difficult to reach are consumers having isolated
power sources with either electriec or other transmission. They
must be convineed that it will pay to scrap present equipment
in addition to buying new.

From this point 'on, there are two persons in most
organizations who must be cqnsidereda the man with authority
to make the neecessary expenditure and his technical advisor.



~~
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Por the first, things must be condensed to dollars saving for
dollars investment, for what he wants to know is the figures
with the § sign before them, and know that they are correst. He
depends to a great extent on his assistant for technical acduracy.
These two must be kept constantly in mind in all dealings, as
their trust is the key to all progress ih obtaining additional
load. Their pemission for an investigation is the first thing
of 1hportanoe.

Due thought must be given both to the data to be ob-
tained and the msthods of obtaining it. The conditions of each
case are different. They require more or less special treatment
to be of value and .mst not include any glaring engineering mis-
takes, suoch as trying to take the power input of an alternating
eurrent motor by the voltmeter ammeter method, for instanee, if
it is expected to keep the respect of the technical advisor.

The average technieal graduate's training has given
him a reasonasble basis to work on regarding the necessary tests,
but few have had any real assistance dunring their eollege course
in writing letters and reports. His training has not had as its
objeot the five C's of 0learness, Correctness, Conciseness, Coure
tesy and Charascter., The present literary attitude of the artistio
must be replaced bi one of utility, with the aim of the writing being
to convey a ocomplete idea in the least number of words. As a few
high schools are now teaching their vocational students "trade
English”™ by tradesmen, so should engineering schools teach Engin-
eering English by Engineers, using Engineering subject matter.

The report of the investigation after it is made is usunally tio
hardest part of all the negotiations, and therefore will be dis-

cussed a little more in detail.
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The dietion and phraseology of writing should fit the
rcaders; The engineering advisor ecan probably pass on the cor-
rectness of the investication if only the tabulations and a few
explanatory notes are given him. But even he will probably not
be as enthusiastic as if it were a smooth, easily read article
ocontaining the sams material. To win the confidence of the
executive it must be written so that he, and possibly the
directors of the company, can read it without encountering
words too far outside of their voeabulary. Sometimes the ocus-
tome r will receive the report bist if the style is informative,
while for other types of men the argumsntative style would be
more fitting.

The subject should be kept well in mind, digressing
only when and =0 far as other subjects bear on the resalts or
oconelusions. The amount of detail given to different subjeets
should be 1n acoord with their relative importanee. It i8 no
more proper to go into fine detail on one point and msrely skim
over enother than it is to work to ten-thousandths in one part
of a problein where the accuracy of only tenths is possidle in
another part.

Reports can, in general, be divided into four sections:
introdustion, msthods of tests, results of tests and recommenda-
tions.

The introduetion should tell what it will cover, why
the investigation was made and the report written, more or less
of what the conclusions are and make the reader receptdve. The
first thing after the title page should be a table of contents
with page reference, which is really a short form of the outline
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used in writing the report. This gives the busy man a chance
to pick the important parts at a glance.

A paragraph telling the reason the work was done, of
ocourse, treats it from the customsr's standpoint. It may bs to
help him lower his maximum dekand or his ocurrent 'eo nsumption
and thus reduse his dills, or to help him find the reason for
some peonlh.‘r operating condit ion that is troubling him, or
possibly to show him the probable saving by using eentral station
serviece.

A suggestion of what the conslusions will be gives
perspestive, for it enables the reader to see the relation of
the different points diseusse&.

The introduetion should also inelude descriptions
telling the location, conditions and processes in detail. ZThese
serve two purposes. First, it mkes the customer feel"the author
has observed these 'things that I know about and given them atten-
tion- his new ideas are probably as well thought out." Second,

& reader unfamiliar with the plant is given a backgm'tmd so that
he ean understand the following discussions.

The section telling of the methods used in making the
tests 18 more especially for the technieal advisor, to show him
that proper methods werye followed. Many times this part is also
vexy important for reference if some point has to be further
investigated at a later date, It should be complete enough so
that the tests eould be dupliecated, if necessary, from the date
gl ven. |

The results obtained from the tests should be explained
with special care to make clear all points used in arriving at
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the conclusions. This division of conclusions is of interest
to all who would read the report, as it is the division of
recommendations.

The oconclusions and their preeontation ars the most
important part of the whole discussion for they sontain the in-
formation in whieh the customer is most interested , and it is
here that he mast be convimnced that ecentral station service will |
save him money. All questions, ocomplaints or other items pre-
viously unsettled should be answered., The remedies for the eon-
ditions ean very reasonably carry suggestions for new uses of
electrie service. The conclusions must finally oclose leaving
the customer in an attitude to follow the recommendations.

The whole report should progress logically to the close
in easy steps, each taking up one detail. This smoothness de-
rends a great deal on the sentences and paragraphing.

Sentences are the smallest unit used and pm bably the
hardest to form 8o that the meaning is always clear. Variety
in length, with short sentences predominating, are easiest to
read and therefore help to keep the reader from tiring.

Paragraphs are each little reports and most all of
the d iscussion of arrangements, etc., of reports could be applied
to paragraphs. They should have a topie and have it settled at
the end 80 that the reader may proceed to the next topic with a
clear mind. ZThey should not be too long.

ﬁoforo typing, the report should be carefully read
over by someone not familiar with it, to see if all the state~
ments a.,re elear. A good stenographer or other office help eam do
this, for they ﬁud not be technically traiged, .a.s the aim is






23
cleamess of expression.

The use of snﬁ-titles greatly assists in emphasizing
certain topics, as well as being convenient for use in finding
different mmrts of the report for referencs.

There is plenty of variety, ewem on & common typewriter,
to show several grades of importance. Capitals with underseowe,
lower ease with underscore, earitals or larer case alone, all
indicate different shades of emphasis which can many times be
used to advantage. .

The typing ahould be sarefully and neatly done, using
one side of the paper, with wide margins and an extra margin on
the left side for binding. The importanse of double or triple
spacing betweem lines is s'omstimea forgotten, but it materially
helps to make the reading easier, and therefore does not tire
the reader so mch as being on a constant strain to follow back
where the spacing is slose. Pages should be numbered at the
right top corner or the bottom senter.

Care and neatness in gensral are very important in
unoconsciously instilling trmst and confidence in the reader's
mind.

The papsr used should be white, medium thickness aid
letter (8-1/2 inches by 11 inches) size, unless some other
definite form is standard because of some very special reason.

I1lustrations should have a descriptive title as |
well as a reference figure number. Otherwise many times the
effectiveness of the picture is lost, due to the reader’s mind
being distracted by tryihg to match up the number and referense.
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Drawings, plans and sketches, if not so complicated
a8 to bewilder the non-technical man, are many t imes valuable.
These should also have conspicuous titles. They, as well as |
illustrations, should be as nesar the text 'referring to them as
possible, or all together at the back of the report.

The binding should be in accord with the t'ime and
expense spent in getting data, making the report, and the money
it advises spending.

The outside should be marked with the title, the name
of the writer, his company and the date. This data should alse
be ineluded on the title page.

The data and rei’ereﬁces used in making up the reports
should all be kept for further reference, if necessarye.

The letter of transmittal should be given dne‘ thought
for it 18 the last personal touch before reading the report.

It should not de too stiff, but earry a certain friendliness
to hold contact with the customer, and not let him feel that
now the report is made he will be forgotten.

The analysis of a sample report, noting the applicatiaon
of some of these prineiples, and some digressions as well, may
illustrate these points more fully. The accompanying report
was not chosen for its pe rfection, Abut will serve the purpose

a8 & concrete example.
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BLANEMAN HARDWARE COMPANY
" DASH, ILLINOIS.

Int roduction

*(1.) The purpose of this report is to give a general
description of the plant of the Blankman Hardware Company,
Dash, Ill., and to make suggestions and recommendations
for a general improvemsnt in the eondition of the plant.
The investigation made on May 1lth and 12th and June 20th
was prompted by a complaint of this Customer regarding
the size of power bills.

General Description

(2) The plant is located in the southwestern part of
Dash at the foot of Nettle Street, near the Illinois &
Michigan Canal and approximately one quarter mile west of
the Public Service Compapy substation.

(3) The nature of the business is the manufacture of
iron sash pullies and furniture castors, together with
sme.ll quantities of other light iron castings. The pro-
¢e38 of manufacture is as follows:

(4) Coke, iron and other raw material are received
from railroad cars at south side of the plant. Iron in
the form of pigs is placed in stock piles, while the coke
is dumped into a hopper from which a portable inclined

* (Paragraph numbers were not shown in original report
but were added for ease in reference.)






elevator 1ifts and distributes it into stoek piles. From
stock piles the raw material is wheeled-to an elevator where
8 Shepard hoist 1ifts and conveys it to the cupola charging
floor. Same hoist is also used for 1lifting sprews, gates
and foundry sorap back to charging floor.

(6) After each heat of the supola fhe castings are col-
leoted and conveyed to the rattler room by means of an over-
head track system and Shepard hoist elevator. Castings are
cleaned off in tumbling barrels and carried on small push
railway cars to the various grinding, drilling and assembling
machines in the Machine Shope.

(6) The furniture castors are made almost entirely in

the Steel Room by the use of punch presses and riveting

machines.
ELECTRICAL EQUIPMENT
(7) A Publioc Service Company 2300 volt line is brought

to a transformer bank located immediately east of the Steel
Room, where voltage is reduced from 2300 volts to 220 volts,
both windings being connected in delta.

(8) Service box and metering equipment are loecated in
the Steel Room. The service box contains a 600 ampere main
service knife Qwitch, three power feeder switches, one light-
ing switoh, and one 1 Kv-a G. E. Co. balance coil for light-
ing service. Puses on the feeders'are in bad condition;

many are reinforoed with external fuse wires, thus practically
doing away with all protection which fuse should provide. One

fuse blook showed evidence of numerous blow outs.
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(9) All motors are three phase, squirrel cage type, and
those larger than 5 h.p. are equipped with undervoltage release
starting compensators. TFollowing is a 1list of the motors:

Carpenter Shop.

(10) 6 h.p. Westinghouse, 1735 r.p.m. belted to twenty
foot line shaft driving rip saw, band saw, cut off
saw, planer, drill press and wood lathe.

Pattern Shop.

(11) 3 h.p. Westinghouse, 1830 r.p.m. belted to twenty
foot 1line shaft driving grindstone, eme ry wheel,
drill press, small speed drill, small tapper, two
small speed lathes and small blower.

Steel Room.

(12) 10 h.p. Westinghouse, 1140 r.p.m. belted to line
shaft driving tool grinder, smgll speed lathe,
drill press, horizontal drill, stamping press,
eight punches and two small tumblers.

Foundry.

(13) 40 h.p. for a large Root blower. Thir motor al-
though electrically eonnected is mechanically dis-
connected from the blower and is not being used.

24 h.p. Western Electrie Co., 3600 r.p.m. direct
connected to a 2500 ou. ft. -oentrifugal blower
for cupola.

3 h.p. on portable coke elevator.
2- 3 hepe Lincoln Elseotriec Co. motors on Shepard
hoists. -

Shipping Room.

(14) 3 h.p. Westinghouse, 1130 r.p.m. belted to an air
comp ressor.

Tumbler Room.

(156) 25 h.p. Westinghouse, 625 r.p.m. belted to 1line
shaft driving four 40 in. by 15 in. tumblers and
two 64 in. by 36 in. tumblers. ‘
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30 h.p. Allis Chalmers, 1150 r.p.m. belted to pair
of four foot suction fans drawing dust from tumbler
and emery wheels.

3 h.p. on beater in the dust eollector for cleaning
screens.

Machine Shop.

(16) 2b hnpo 4]lis Chalmrs, 1150 YePelle belted to 140
ft. 3 inch, 1line shaft with fourteen bearings driving
nine double wheel emery grinders, double wheel buffer,
four wheel special automatic grinding machine, three
wheel special automatic grinding machins, small tool
grinder, fourteen spindle antomatic drilling machine,
three riveting punches, two bulldozers, header, two
rdd cut-off shears, four machine lathes, four drill

- presses and a punch presse.

6 hep. Westinghouse, 1735 r.p.m., in tool room
belted to a 45 ft. 2.5 inch line shaft driving four
machine lathes, drill press, hack saw, small planer
and shaper.

3 h.p. 1130 r.pe.m., drives a vacuum pump for return-
ing condensate from Dunham heating system.

Gensral Conditions

(17) From information received during the investigation
we learned that a force of approximately 200 men were employed
during April, May and June, 1920, whereas during the months

of April and May, 1921, the force consisted of only 30 men.
However, the kilowatt demand and monthiy kilowatt hour con-
sumption for these two periods were approximately the samo,.
averaging 70 Kw. and 9000 Kw. hr., respectively. An ex-
planation of this condition is given under "Recommendations."
(18) A1l motors 1listed above wers in operation during
both periods with the exception of the 3 h.p. motors on the
elevator and hoists, and the 30 h.p. motor on the suetion
fan, whioch replaces an old Sturteiaﬁt fen belted to the line
shadt in the Machine Shop. The 30 h.p. fan motor was install-



ed in July, 1920, and the small motors some time during the
year.

(19) A test to determine power input was made on each
motor with the exception of several small motors and the 40
h.p. motor on the Root blower, which was‘out of service.

Tisfs were made as follows: Two of the motor leads were dis-
connected and the primaries of two portable current transformers
were connected in circuit. By means of an ammeter, voltméter
and a three phase wattmeter the current per phase, voltage and
power input were measured.

(20) Results of thesé tests are shown in tabulated form
accompanying this report. fﬁa tests show that efery motor
with the exception of the motor on the cupola blower was only
partially loaded under present operating conditioms.

(21) The dust suction fan has suction pipes leéding to
all tumblers and to grinders in the grinding room. During
operation, all of these suction pipes are open and the motor
carries practically a constant load regardless of the number
of grinders and tumblers in use.

(22) The motors in the Steel Room, Machine Shop and Tool
Room derive a great portion of their load from nums rous line
shafts, pulleys and belts.

(23)  Line shafts, counter shafts and bearings are in need
of overhauling and repair.

(24) Many switches are faulty due to loose handles and
ﬂnrned or bent contact clips, and most of the fuses were found

parallel with external fuse wire. Many circuits are improper-






ly protected against overload in that the fuse in the circuit
is many times too large.

RECOMMENDATIONS.

(25) The original purpose of the investigation was to sug-
gest improvements in operating conditions so as to effect a
reduction in power costs. The investigation also called our
attention to the electrical construction and the lighting in
the plant which it is thought should be improved sé that the
plant would have a complete and up-to-date electrical install-
ation. Consequently comprehensive recommendations for better

lighting and electrical wiring have been included in this re-

port.
Gens ral
(26) The first object in mind was to explain the small

change in power cost with a large.decrease in amount of labor
employed. The probable monthly consumptions of each motor
were calculated and the total was found to be 9189 Kw. hr.
This compares very favorably with the average actual con-
sumption of 9000 Kw. hr. The figures showed that the suc-
tion fan motor was consuming 3380 Kw. hr. a month and the
machine shop motor 4160 EKwe. hr. a month. The fact that the
suction fan motor was installed in July; 1920, and was there-
fore not included in the comparison for the period of April,
May and June, 1920, and that the machine shop motor carried
8 heavy line shaft load rogurdless of thc numbir of machines

in service, accounts for the small change in power bills.
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(27) The suction fan equipment should be given attention
becanse the actual suoction capacity needed at this time is only
@& small portion of the ocapacity of the fan. By placing dampers
in all suetion lines, which are to be closed when 1lines are not
in use, the energy taken by the fan will be materially reduced.
A reduction in operating hours of this motor could be made by
employing more labor a portion of the day so that all grinding
ocan be done in the time that the tumblers, which provide a large
portion of the suction load, are in operation.
(28) Another arrangement would be to 1nsfall a small tem-
porary suction fan driven from the machine shop line shaft, add
connected 30 a8 to collect dust from the few grinders whiesh
have to run when the tumblers are not in operation, making it
possible to shut down the large fan for nearly aix hours per
day. Daring the time of the investigation five amall suetion
opcﬁings would have been sufficient in the grinding room in-
gtead of twenty-five or more.
(29) The maximum demand can be reduced by shutting down
the Steel Room motor, tumbler motor and suction fan motor
while the cupola blower is in operation. This should not
be a difficult matter since the blower is in operation only
three-quarters of an hour on alternating days. Therefore,
by reducing the kilowatt hour consumption and kilowatt demand
as outlined, power costs will be materially reduced.

Power Installation

(30) Present construction work for the most part does
not meet with Rule 19 a of the Hegulations of the National
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Board of Fire Underwriters as regards eleetric wiring. This
Bnle states that on constant potential circuits, all switches
controlling ocircuits supplying current to motors or heating
devices, and all fuses, unless otherwise provided, must be so
arranged that the fuses will protect and the opening of the
switch will disconnect all of the wires in the circuit. That
is, the capacity of the fuse shall not be larger than the tnder-
writers allowable carrying capacity of the wire, and that every
wire of the oirouit must be disconnsoted by the switch.
(31) In order that the above rule may be complied with
and to put all of the electrical construction into a first
elass condition, a new layout of power circuits has beem worked
out and is specified belowe.
(32) Replace the present main distribution cabinet with a
new cabinet, see sketch No. 1, consisting of a 600 ampere, main
serviee switch, and a panel board with 2- 400 amp., 2~ 200 amp.,
2; 100 amp. and 4~ 60 amp. feeder switches. Cabinet will aleo
contain the two current tz;a.ns fo mers.
(33) Locations of power circuits are shown on sksteh No. 2
and details of cirouits on sketch No. 3. The details ars as
follows:
(34) Cirouit "A" Foundry. 400 ampe 8witch and 300 amp.
fuses in main eabinet. 3- 350,000 oir.‘mil rubber covered
conductors ina 3" 1roﬁ conduit to outside of Steel Room direct-
1y west of cabinet. 3- No. 4/0 weather-proof conductors to
east wall of Foundiy. Insfall six pin crossarms on pole west

of Steel Room 3- 350,000 cir. mil conductors to 400 amp. 1line
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switeh and 250 amp. fuses, at 40 h.p. blower motor. Present
compensator and ovérload trip coilé need not be changed.

(36) Branch off with 3- 350,000 oir. mil conductor in

3" conduit to 200 amp. line switch and 150 amp. fuses to 24
B.p. blower motor. Present compensator and over-load trip
coils need not be changsd.

(36) At convenient point branch off through 30 amp.

fuses with 3- #10 rubber covered conductors in 3/4" conduit

to 30 amp. Motor Starter switch equipped with 20 amp. fuses

to 3 h.p. hoist motor. (This type of starter has a non-
fused starting position while the running position is arrang-
ed for fuses.)

(37) At 1ine switch for 40 h.p. mot or branch off through
30 amp. fuses with 3- #10 conductors in 3/4"™ conduit to 30

- ampe thor Starter switoch equipped with 20 ampe. fuses to 3
h.p; el evators motor.

(38) Circuit “Bﬁ Tumbler Room. 400 anpe switch and 250
amp. fuses in main cabinat. 3~ 250,000 cir. mil rubber eover=
ed condnotors in a 2-1/2" iron conduit through Steel Room and
Grinding Room to 200 ampe line switoh at 30 h‘p,-shétion fan'-
motor. 100 amp. running fuses to be installed in a suitable
fuse blook. Line and motor lead connections on starting com-
pensator are at mresent incorrect; should be interchanged.
(39) At 1ine switch for 30 h.p. motor branch off with

3~ 250,000 cir. mil conductors in 2-1/2" conduit to 200 amp.
line switch at 25 h.p. tumbler motore 100 amp. running fuses
to be installed in a suitable fuse biock. Present starting

compensator is suitable.
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(40) At 1ine switoh for 30 h.p. motor branch off through
30 ampe. fuses with 3~ #10 rubber covered conductors in a 3/4"
conduit to 30 amp. Motor Starfer switch equipped with 20 amp.
fuses to 3 h.p. h&ist motor. '
(41) At 1£ne switch for 30 hep. motor branch off through
3o amp. fuses to 3 h.p. dust collector motor. Present line
and starting switch ﬁeed not be changed.
(42) Cirocuit "C" Machine Shop. 200 amp. switech and 150
ampe fuses in main cabinet. 3= No. 2/0 rubber covered con-
dnofors in a 2" conduit to'outside éf wall of Steel Room
adjacent to main service entrance. Outside wiring to machine
shop need not be replaced. 3= No. 2/0 condustors in a 2"
oonduit to 200 amp. line switch and 150 amp. fuses at 25 h.p.
machine shop motore. Running switoh and fuses, 100 amp.
(43) At 1ine switch for 25 he.p. motor branch off through
45 amp. fuses with 3- No. 6 rubber covered conductors in
1-1/4" conduit to 30 amp. Motor Starter switch equipped with
20 ampe fuses to tool room motor.

(44) Circuit "D" Vaouum Pump. 60 amp. switch and 25

ampe. fuses in main ecabinet. Present 1line to the pump motor

need not be changed.

(45) Oircuit "E" Steel Room. 60 amp. switch and 60 amp.
fuses in main ocabinet. 3- Noe 6 rubber c&vered conductors in
a 1-1/4" condmit to 10 h.p. steel room motor. Present start-
ing compensator is suitable. Running switch and fuses, 60
ampe and 40 amp., respectively.

(46f Circuit "@" carpoﬁttf.Shop. 60 amp. switch and




50 amp. fuses in main eabinet. 3- No. 6 rubber covered wire
in 1-1/4" eonduit to 30 amp. Moto r Starter switch equipped
with 20 gmp. fuses at & h.p; ocarpenter shop motore.

(47) At convenient point branch off with 3- No. 6 rubber
oovered condustors in 1-1/4" conduit to 30 amp. Motor Starter
switoh equipped with 15 amp. fuses at 3 h.p. mdtor in pattern
8hope.

(48)> Circuit "G" Compressor. 60 amp. switoh and 25 amp.
fuses in main cabinet. 3- Noe. 10 rubber Qovered conductors
in 3/4" condnit to 30 amp. Motor Starter switch equipped with
156 amp. fuses to 3 h.p. compressor motore.

Lighting Installation

(49) Due to the inadequacy of lighting a complete new
lighting layout has beem designed and is specified below.
(50) From the 100 amp. lighting switch in the main |
cabinet equipped with 100 émp. fuses extend 2- No. O rubber
covered wires in a 1-1/2" iron condait to a 4 Ev-a, 110/220
volt balance eoil installed immediastely north of the window
adjawent to the present metering equipment. Below balance
60il install a lighting cabinet containing.onn 60 amps and
two 30 amp. three pole knife switches and three two-wirt
snap switches. Diagram of cabinet is shown on sketch No.4.
Location of lighting eircuits are shown on sketch No. 3 aﬁd
details of cirouits on sketch No. 5.

(51) Circuit No. 1. 30 amp. switch and 20 amp. fuses

in main lighting cabinet. 3- No. 6 rubber covered conductors

11






12
in 1-1/4" conduit south to grinding room and east to lighting
ranels in grinding room and machine shop. Where conduit turns
east in grinding room dbranch off with 3- fo. 10 rubber covered
conductors in 3/4“ conduit to lighting cabiﬁet in tumbler room.
(52) Circuit No. 2. 60 amp switch and 50 amp. fuses in‘

main lighting cabinet. 3- No. 2 rubber covered conductors to
lighting panels in all foundry and core rooms. Where con-
ductors ére outside between steel room and foundry insulation

must be weatherproof.

(68) Circuit No. 3. 30 ampe switch and 10 amp. fuses in
main lighting cabinet. 3~ No. 10 rubber covered conductors
in 3/4' conduit to carpenter shép, storeroom and o ffice.

Lighting Distribution

(64) A1l lighting panels are to be equipped with 30 am .,
three-pole fused main switch. Branches are to be equippsc

with 10 amp. rotary snap switches, arranged for 10 amp. plug
fuses. Branch wires are to be No. 14 rubber covered installed
in 1/2" conduite Branches are to.be connected so as to balanee
the load betweeﬁ the two outside wires of the 110/220 volt mains.
(65) Main Foundry. ©Present locations of outlets ars sat-

isfactory as installed. 200 watt type C lamm are to be in-
stalled in each outlet. 0ld lighting panel to be replaced with
a new panel with same number of circuits similar to panels which
are specified for other rooms. Main fuses to be of 15 .amp.

capacity.
(66) 106' by 45' Core Rooms and Foundry. Install fourteen

outlets each equipped with a 200 watt type C lamp and flat cone
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reflector and arranged for four circuits as shown on sketch

No. 6. Install panel east of south entrance, main fuses to
be 15 amp. capacity.
(57) Tumbler Room. Install five outlets each equipped

with a 100 watt type C lamp and flat cone reflector and ar-
ranged for two cirouits as shown on skstch No. 6. Install
panel north of east entrance, main fuses to be 10 amp. capac-
ity.

(68) South West Foundry. Install sixteen outlets each

equipped with a 200 watt type C lamp and flat cone reflector
and arranged for four circuits as shown on skatch Noe. 7.
Install panel south of east entrance in north wing, main fuses
to be 15 amp. capacity.

(69) Stée; Room. Install eight outlets each equipped

with a 150 watt type C lamp and ReL.M. dome reflector and ar-
ranged for three circuits as shown onvskatch‘No. Te Cir-
cunits are to be controlled from the main lighting c¢abinet in-
stalled in this room, eéch circuit to be arranged for a 10
ampe sSnap switch and 10 amp. plug fuses, as shown in sketch
No.'4.

(60) Machine Shop and Tool Room. Install eighteen out-

lets each equipped with R.L.M. dome reflectors. Machine Shop
outlets to be fitted with 200 watt type C lamps arranged for
five circuits and tool room. 100 watt type C lamps arranged
for two circuitse. Arrangement is shown on sketch No. 8.
Install panel on'fifth column from west wall, main fuses to

be 15 amp. capacity.






34
(61) Grinding Room. Install twelve outlets each equip-

pred with a 150 watt lamp and R.L.lle dome reflector and arranged
for four circuits as shown on sketch No. 8. Install panel on
£1fth eolumn from west wall, main fuses to be 15 amp.caracity.

(62) Miscellaneous. Install four 100 watt lamps in car-

penter shop and pattem shopry five 100 watt lampm in store
room and four 100 watt lamps in ecore baking department, each
equipped with a flat cone reflector. Install four 100 watt
bowl frosted lamps and glass bowl reflectors in office. Lamps
in store room and office to be controlled by ceiling pull
switches, and those in carpenter shop, patterm shop and core
baking department by wall snap switches.
(63) In order that the efficiency of the lighting may not
be impaired all reflectors should be cleaned at least once a
month.

Respectfully submitted,

(Signed) Emerson A. Armstrong
E. E. Noll



e
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Results of Load Tests

Cupola Blower Motor
22= 24 hopo Rating
3600 RePoM.

VY ratio & 1/}
A " ®251
w " @251

Amp. Watt . .
Load Volt Reading Reading Actual Kv-a. Ew. HePe E.Folo
Damper closed 238 1.4 470 36 14.41 11.75 16.8 81
1/6 open 242 1.75 650 44 18.32 16.25 21.7 91
2/6 open 235 2.675 1000 67 27.48 25. 33.56 91
3/56 open 234 3.15 1200 79 31.98 30, 40.4 96
4/5 open 233 3.45 1290 86 34.66 32.25 43.5 93
Open 230 4.15 1530 104 41.48 38.33 51. 92

Now operates 2~ 1/2 hours psr week (estimated)
using 26 kw. as averags.

25 x 2-1/2 x gg = 271 kw.hr. per month.
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Dust Suction Fan Motor
30 h.p. Rating
1150 RePoM.

Y ratiom 1/
A " <25/1
W " «25/1
Amp. Watt Amp .
Load Volts Reading Reading Actual Evea. Kw.  H.F. P.F.%
Present 236 1.7 520 42 17.15 13.0 17.4 75

Now operates 60 hours per week (estimated)

13 x 60 x .2_2_ = 3380 kwehr per month

"Steel Room"™ Motor D
10 hopo Rating
1140 ReFole

V ratio & 1/
A " = 25/1
v " 251
Amp. Watt Amp.
Load Volts Reading Reading Actual Kv-a. Kw. H.P. PE.F.
Line shaft 238 .70 50 17  7.00 1.256 1.67 18
only
2 punches 238 .76 130 19 7.82 3.25 4.35 42
2 punches 238 .80 150 20 8.23 3.76 5.02 45

Now operates 24 hours per week (estimated)
using 3 kw. as average.

3 x24x gg = 312 kw. hr per month.



I
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Tumbler Motor P
at h.p. Rating

17

625 ReP.lls
V ratio = 1/
A n ‘- 251
¥ " 251
Amp. Watt Amp.

Load Volts Reading Reading Actual Kv.a. Kw. H.l. E.F.%
Line Shaft 237 .976 70 24 9,84 1l.75 2.35 18
only
1 Loaded
tumbler on 236 1.00 120 25 10.21 3.00 4.02 29
2 loaded
tumbler on 236 1.00 110 256 10621 2.75 3.67 27
3 loaded 4
tumbler on 237 1.02 160 256 100256 4.00 5.36 39
3 loaded
tumblers &
1 empty 236 1.05 190 26 10662 44756 6.36 47

236 220 5.50 7.48

(High Swing)

Kow operates 24 hours per week (estimated)

Using 4 kw. as average

4 x 24 x &% = 416 kw.hr. psr month.






Machine Shop Motor B

25 h.p. Rating

1150 R.P.M.

18

Yratio o
A " g25/1
¥ " 251
Amp. Watt Amp.

Load Volts Reading Reading Actual Kv-a. Kw. HePe P.F.%
Line shaft 240 1.20 300 30 12.45 7.50 10.01 60
only
Normal at
12:45 P.M. 236 2.30 800 58 23.68 20.00 26.8 84
12:50 P.M.* 236 2.40 860 60 24.50 21.50 27.8 86
1:00 F.M.* 236 1.90 600 48 19.50 15.00 20.1 77

190 29 12.04 4.75 6.8 39

1:10 E-Mo* 240 l.15

Average for 30 sec.

Now operates 60 hours per week (estimated)

Using 16 kw. as average

16 x 60 x .2_2_ = 4160 kw.hr. per month



il



Tool Room Motor
5 hep. Rating
1735 ReIelie

VY ratio = 1/1
A " - 1/1

19

¥ " =21

Amp. Watt A.Inp- .
Load Volts Reading Reading Actusl Ev-a. Xw. H.P. E.F.%
Line shaft :
only 238 6.4 700 6.4 2.64 led 1.8 53
Shaper 238 6.6 800 6.6 2.72 l.6 2.1 59
Shaper &
Planer 238 9.0 1500 9.0 3.7 3.0 4.0 81
Shaper,
Planer &
lathe 238 9.75 1600 9,75 4.1 3.2 4.3 78

Now operating 60 hours per week (estimated)
Using 2.5 kwe as average.

2.5 x 60 x g% - 650 kwshr. per month.

Monthly kilowatt hour consumption.

271 Cupola Blower
4160 Machine Shop
416 Tumbler
3380 Dust Suction
312 Steel Room
650 Tool Room
9155 kWChro
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VIiegwsS OF PLANT.

(Not included in Report,)



Fig. 1, General view looking west. Top of transformer
rack can be seen over freight oar. See blue print sketoh 2.

Fig. 2. Watthour meter, maxicator, ourrent transformers
and part of service cabinet.






ig. 4. Service Cabinet. Servioce
wires come in through large oonduit to
servioe switoh on left side. Inside of
left hand door wes spotted with aluminunm
oxide from the burning of reinforoing 'ir-l,
whioh oan also be seen in use on severa
fuses.






Fig. Reinforoed fuses on branch
atbruive T dsivianiatias R, ons remains of
some blown fuses. Due to unequal resistance

aths it is almost
he u t
eshift and therefore the ver fused,
Shte loosing all benifit of i iee pronenon.
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rxi. 6. Maohine shop motor showing
4 Switdh box on column by punch pr

Fig. 7. Outside distribution center lookin t
toward Steel Room. Size of these wires should be inore
and installed in a workman like manner ueing proper insu-
lators, oross arms &c.
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Fig. 9. Tumblers showing how dust ction connections
are made., Overhead track system carrier is also shown.

Fig. 10, Sash pulley body facing grinder showing
suction connections. These castings are dropped into slots
u:on in the conveyor belt and passed under all three emery
wheels.



Pig. 11. The Battery of Emery Grinders
showing dust hoodu Ihioh wmaintain the suotio
losd ses long as the intakes are open, xn.nu-uon

SR e an pipes vouTa heyentol vad (mvon
of the high ourrent cost complaint.






Plg. 12. Dust colleotor. Thers are seversl soreens
and a shaker motor in this housing. The air is drawn through
and cleaned before going to the fan so no dust p.ue. through
the fan.

Pig. 13. Cupoles ln foundry. Slag festoons oan also
be seen on the Iil‘.l &o



Pie. 14, Firet Building of the grour bullt. Now used
for a pattern shop. Date on insert stone 1889

15, North Foundry. This and the core rooms
of uiuilur construotion were built within the last year or so.







Fig, 16. "Puses” and switoh in aupnll
blower circuit., This t{p- of fuse doee not
bura out so often for it ie oogpor 'h:o, but
neither does it proteot the motor at al
Due to trouble in obtunini good onntnt
the resistance in moto ds
lisble to be considerably dl.tru-nnt, thuse
oausing unbalance., The switoh is upside down
a8 gravity would tend to olose it from the
open position.

is




Fig, 17, Tumbler Motor and wiring,
This is fed from the pole shown in Fig. 7.
out in the ocourt.




Fig., 18, Tumbler motor switoh, fuses
The switoh is upside down. The
nt is a very serious hagard
prung into the old oclips
pulled loose and short-
er of the others th
d be st the service
ide of the
use linke are
= nically ery wes The slightest pul
breaks them causing loss of produotive time,




Fig. 19, B8lag Festoons on wires near
oupola. 1§lu-crubln¢ why wires should be in
oonduit,



Pig. 20, Dust fan motor wirinmg,
When this aghel. wesiatarieds dusing Tha
t 11 meters went high to the in,
tigation it was found that the
de was conneoted to the line,
thet is the connections were reversed.
As the starter is only an open delts
sutotransformer connected on the 50%
taps this mistake made the ltlrtini
voltage 440 instesd of 110 as was intended.
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CRITICISM OF SAMPLE REPORT.

Th; title page fills the requirements very well but in
.some instances 1t xpight be well to arrange the authorship dif-
ferently, depending on oconditions. This report was writtem for
the Contraoct Engineer, who in turn gave the original copy to
the customer, this be ing considered the best approach té this
ocustomsr. If, instead, the report had been submitted to the
customer directly, it should have read™by C. W. PenDell",
without giving any recognition teo. his subordinates.

The table of contents has been omitted, although
even in a report as short as this one, an item of interest
can be pretty well lost. This ocan be proved by thinking of
some importent statememt mede in it snd trying torefer back
to that statement quickly, as am executive would do when talk-
ing to his board of directors about making the changes recom-
mended. The average person will have to hurriedly read two or
three pages, at least, in order to find the desired item. A
table of sontents would reduce this to one or less pages.

Paragraph 1 of the introduction is concise and gives
most of the information it should, except suggesting what the
conclusions are, whish does not give the reader perspective
that might help to make the whole report easier to read. There
are two conditions whioh' would possibly permit the omission of
this item, both depending on the characteristics of the readers.
If the man already knows the usual answer to such problems, it
would not be necessary to state the conclusions. Or if the
man might have a prejudiee against the whole report if he kmnew
the conoclusions before being convinced of the details, it would
be best to omit them.
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Paragraph 2 gives a more definite mﬁtal picture of
the plant and some engineering data that would be of importanese
to a technical man who might raise the question of low voltage,
for it states that the substation is only about a quarter of a mile
distant. He can almost read between the lines that this point
has been considered. -

Paragraphs 3 to 6 not only give the reader who is not
acquainted with the plant an idea of the processes, but also
gives the customer the feeling that ded$ails of .h:ls plant have
been noticed and considered, rather than just recommending soms
of a stook lot of answers. It also introdueces several of the
most important parts of the plant, the relation of which make
up the key to the answer of the problem in this reporte.

A mistake was made in paragraph 7 in that thé trans-
former bank is loecated with respset to the "Steel Room™, which
is just as indefinite. This could have beem remedied by refer-
ring to page 2 of the bdlue prints and would have given the reader
an idea of the general layout of buildings which he needs to en-
able him to understand the description of circuits and motor ap-
Plications that is to follow. Msntion is made that the trans-
formers are connscted delta-delta, as that is an unusual con-
nection on the lines of the Public Service Company of Northern
Il1linois, which generally uses star-delta connection, and would
therefores be of interest to anyone considering the plant service.

Paragraph 8 could have been enlarged upon to some ex- |
tent, for the eonditions regarding "reinfo rced" fuses had been
the canse of many shut-dewns of from five to thirty minutese.

This item figured in dollars and cents for idleness of prodﬁction
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labor and equipment, while the trouble was found and repaired,
would in a year go far toward paying for the installation of
the modern equipment. This fact was brought to the customer's
mind by a little mental figuring during the &iscussion of the
advisability of making the new installatiens recommsnded in
the report. If the whole plant was shut down tem minutes a
week for the fi fty-two weeks in a year, with thirty memn, it
would mean 260 man hours per year, or, with two hundred men,
866 man hours per year. This, figured at fifty eents psr hour,
would amount to $130.00 and $433.00 per year, respectively,
or a fifteen per ocent return on investments of $860.00 and
$2,880.00.

Another item worth noting in the same paragraph is
the use of the word "reinforced", deacribing the condition of
the fuses, instead of the trade vernacular, as "strapped" or
"jumpe red.™ The reader's mind must not be bothered by the use
of terms with which he is unfamiliar, for he immediately con-
cludes he cannot understand this article and loses interest.
This also applies to the use of unnecessary technical words in
parts of the report intended for the manager or other men .im-
terested who are not technically trained, although, of course,
it does not apply to the parts meant entirely for the technical
advisor, such as test data, etc.

Paragrephs 17 and 18 sum up the cause of the complaint,
therefore the cause of the report as far as ths customer is con-
cermed, and outlines the problem the investigators have to solve.

Paragraph 19 describes the tests made well enough 8o
they oould be duplicated. It should be noted heres that all three
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masurements are likely to be of interest in an investigation
of this kind, although at first thought it might seem that the
wattage readings were the only important ones. The voltage
readings are important, as is shown in the results of load tests
on the cupola blower motor, where the line loss increased to
eight volts as the load increased. The ampere measurements
were not of particular use in this case -except for getting the
approximate power factor, although in another investigation
made recently they were the most important, for readings appeared
too high on the first phase measured, as did the second one,
while the third was normal. This led to loeating a fault, which
was wasting nearly thirty per cent of thé power input to the
motor and making a serious inerease in the customer'’s bill, as
it was a 100 horse power motor of long hour operation.

Paragraph 20 suggests a point that no doudbt has a
small bearing on current consumption, in that the motors are
underloaded and are the refore operating at considerably lower
efficiency than they would at thwe time the full operating force
of 200 men were working, thus inereasing the comparative losses.
However, the loss due to change in efficiency was very small
compared with the waste due to operating the #uction fan under
exactly the same load with three men working, as it did whem
there wers twenty to twenty-two men, for the same suction area
was open. Installation of valves on this suction system alone
would have made an appreciable reduction in the customer's cur-
rent bill, if nothing else was dons.

The conditions mentioned in paragraphs 22 and 23 are

not surprising when it is realized that nearly all the buildings
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were erected at & fferent times, the oldest having the date 1889
on an insert stons, while the last or new building was erected
within the last year or so.

The reoommondatIAns begin bj suggesting to the cus-
tomsr that, besides the actual causes of his complaint, there
are other things, the redesign of whieh wonld be advantageous
to him. He was not told how "poor™ his present installation
was,but simply that it could be improved, thus maintaining
his interest after he reads the answer to hiz complaint.

Paragraph 26 tells why the consumption seems com-
paratively higher than the previous year, so the complaint is
here answered, while the next two paragraphs assist the cus-
tomer in remedying soms of his troubles by suggesting methods
of reducing the kilowatt hour consumption. The large fan oper-
ating with all inlets open practically all the working time
was no doubt the biggest item to be considered, especially as
it had been added since the full force operation of the pre-
vious year.

This customer has a Rate C contract with a measured
maximum demand. As his demand never runs over 85 kilowatt s,

a meter known under the trade name of "Maxicator" is used.
This instrament is equipped with two movable arms. One, fhe
pusher®arm, is notched up one point on a ratchet every time
the watt hour meter makes a certain number of revolutioné,
and, through a cam arrangement, closes a contact. Every half
hour this arm is released by am electris cloek mechanism, so
that it falls back to zero point. This combination of a

revolution counter and clock really divides kilowatt hours
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by times and a constant, thus reading kilowatts demand each
half hour. The second am is pushed forward by the pusher
arm, but is reset only by the meter reader. Thus, this second
arm always reads the highest half hour maximum demand since
being reset. Thia type of mster does not show the time at
which the maximum demand occurs, as do the graphic meters
used on larger installations, so it was necessary to make a
careful study of operating conditions before making any state~-
ments regarding the demand charge part of the sustomer's bill,
a8 in the 29th paragraph.

It is suffisient to note that the customer's bill
was reduced twenty~five per cent ths first month after fol-
lowing the recommendations of this report, as is suggested
by the accompanying curves of consumption and maximum demand.
The maximum demand shows the greatest effect, as would be ex-;
peeted, because it would not be inoreased a great deal until
the working foree was nearly back to normal. The inventory
shut-down is shown in January 1922 consumption.

At this point it should be noted thaf this particular
report was supplemented by personal verbal conviction of the
customer, both before and at the time of submitting the report;
that the fire risk was great if the installation was not up to
the requirements of the Fire Underwriters' Code; and that there
would be operating advantages, besides a possible insurance rate
reduction, i1f these standards were followed. Or, in salesman’'s
terme, he had been 80ld ths idea of a National Board of Fire
Underwriters'® Code job by the time the report was ready. Sim=
1larly, the idea of inoreasing production by better lighting
had been sold to him during the ssme time. It was, therefors,
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not advisable to lengthen this report by including these argu-
ments as might be best sometimes.

There is nothing unusual in paragraphs 30 to 48,
which only specifies Underwriters' requirements, unless the
reason for recommending entire new equipmsnt for the service
cabinet, when several of the 0ld switches might have beem used,
is of interest. If o0ld switches had been used it would have
msant that the 'installing electrician would have had to make
all the bus work by hand, on the job, while by using a shop
assembled cabinet where machinery ban be used to the fullest
extent, the saving in labor expense would almost, if not en-
tirely, cover the cost of new equipment; The expense
of having new material and a good installation was practically
no more than it would have been.to have used the secondhand
switches. 4

| Pﬁragraphs 49 to 63 are merely descriptions of a
new lighting layout along the lines of good illuminating en-
gineering.

This report would have le ft the reader with a more
finished feeling, if a short summary paragraph had been added
at the last, stating briefly the findings of the investigation
and the recommendations.

This report ha;s given i1llustrations of some of the
rrinciples discussed in the previous sections and is probably
typidal for 1ts class. The customer's mental processes must
be followed and directed constantly to make him trust the
writer and his conclusions. This demands the best possible
engineering, together with ’a careful study of character and
good business principles.
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RECAPITULATION.

The following items might be noted in conclusion.

The economic and commercial side of central station
operation is equally as imporbant a8 engineering today.

The present meaning of "service" is much broader
than selling of continuous kilowatt hours.

The power salesman should be thé customer's consulting
engineer on electrical problems, for it is the best way to per-
mansently sell power.

The central station is more interested in the customer's
permanent growth than in his present purchases.

Rates must pay a reasonable return oﬁ a fair valuation
as a whole, and each must be in proportion to th§ cost of the
partioular service.

Demand charges are very important because of the pre-
dominance of interest charges in central station costs, on
acoount of slow tumove'r of invested money.

The turnover can be inereased by .any means that will
1nor.ease the load factor or power factor, or deerease the in-
vestment in equipment capacity or the cost per unit of capacity.

The salesman's engineering report, whether verbal or
written, is important and should follow the same prinscirles.

The reader must be indirectly convinced of the salesman's a‘oil-
ity to handle the problem, and that he took time and pains to
do it correctly.

The report mmst be written for both the executive
and his technical advisor.
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The methods of obtaining data and the data itself
must be correct, and recorded in such a manner that the reader
oan eheok them if he wishes.

English that is clear, correet and eourteous should
be nsed and it must fit the reader.

The subject should be kept in mind and the report
should progress smoothly from known data to the conclusions.

The semtences, paragraphing, typing, paper, binding
aad other small details are important, both in making it easy for
ths reader to understand and in convineing him that the amthor
has given thought and care to the preparation of the report.

The report must be simple, ocorrsct and carxy con-;
viction, as the customer must be sold the advice whether it
18 methods of use of present power equipment or new uses for
power. ‘
| The letter of transmittal which accompanies the
report is the personal touch and should be givem ecareful eson-

sideratione
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C D 2—10-26-20 Meter Set or
Turn on Order No.

Previous
Name. Address
RATE “A" APPLICATION FOR ELECTRIC SERVICE

The Undersigned. hereinafter called the Customer, hereby makes application to Public Service

Company of Northern Illinois, to be supplied with electricity for.

sockets, at the premises (which are adjacent to the Company’s linas) No.

n_
and agrees to pay for the same, in accordance with the Company s filed and pubhshed rate, and to comply

with—
The Terms and Conditions Printed on the Back Hereof

The Company will furnish the origiral installation of incandescent lamps at its established prices
for such lamps. Renewals of standard carbon filament lamps will be furnished by the Company upon the
return by the Customer of the lamps with glass intact to the Company’s district lamp room.

The Customer agrees to pay to the Company a net minimum bill of Fifty Cents (50c) per {meter per
month whether electricity 1s consumed or not.

The Company shall have the right at any time to require the Customer to make a reasonable deposit
in advance to secure the prompt payment of bilis.

No anent has the power to amend, modify or alter this application or waive any of its conditions, ‘or
to bind the Company by making any promise or representation not contained herein. ;

DATE 19

Customer

Name of Firm or Company and Position By.

TERMS AND CONDITIONS
All wirine and arher electrie 11 fquipment in H.. Dretitaes OF o nm ~tine the premiscs with the Company ‘s ser
by the Cu W

farnished
obereal weel s b croontained by the Costonser wt il tane onternety
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[,q Wit )umt w.ll
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cleetricity or for interruption or reversal of the
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property fr
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1
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for tl o ' noone 1 ctof tetersisin teind, L ef -mn~>' ll
inallen coloe 1 u ua m 1.4 nl registration. 11:.- term mcters,” a8 used herein, includes nll measuring itstrucots god

at any time
I

I (-‘hrr aprlianees mul lq\ pm- nt furni:hed by and nt the expense of the Company, whie h me
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SUPPLEMENT No. 18

to
SCHEDULE No. 1. U. C. No. 1. -
PUBLIC SERVICE COMPANY (Electricity) 2nd Revnsed Sheet No. 1.
OF NORTHERN ILLINOIS. s e (Cancelling Revised Sheet No. 1 for corre-
General Office e — eeeneeeeaees » Illinois, sponding Standard Rate “A,” General
72 West Adaml Street, Ch:caxo, Illinois. and the unincorporated contiguous territory, Lighting Service.)

¢

Rate:

Determination of Maximum Demand.

Prompt Payment Discount.

Minimum Charge.

Lamp Renewals.

Standard Riders.

RATE ¢A.” GENERAL LIGHTING SERVICE

13 cents per kilowatt-hour for electricity used equivalent to, or less than, the first 30 hours’ use per month of
the maximum demand in the month.

o cents per kilowatt-hour for all electricity used per month in excess of the equivalent of 30 hours’ use of the
maximum demand.

(a) Where the rated capacity of the installation connected exceeds 5 kilowatts, measurement is by maximum
demand indicators.

(b) Where the rated capacity of the installation connected is 5 kilowatts or less, the number of kilowatt-hours
equivalent to 30 hours’ use per month of the maximum demand will be estimated and fixed in accordance
with the table set out below.

A. The figures in line “A” of the table designate the number of sockets. or receptacles, of in-
stallation connected. '(Where the lighting installation has a total rated capacity of 5 kilowatts or
less, motors having a total rated capacity of 1 horse-power or under and small household utensils
are disregarded in determining the active installation connected, unless the connection is perma-
nent, in which case each motor or utensil is taken at its full rated capacity.)

B. The figures in line “B” of the table designate the maximum number of kilowatt-hours to be paid
for at the 13 cent rate, in the case of residence Customers.

C. The figures in line “C” of the table designate the maximum number of kilowatt-hours to be paid
for at the 13 cent rate, in the case of Commercial Customers.

A ... ... 13347 5] 6 7] 8 9[10/11]12/13] 4] 5{T6(171819[2021[22,23.24,25 26,27 2829303 132,33 34135 36 37,35,3940 4 14243144 45,46 47 48481 50
B......... .. | 2 3 ¢ ¢ 7] 8 sholiojurfiafizszliafiaf1af1al1s]1shs|1ef17 15:1510192020'|21m 2342 zaz.{izezeluuuzz’qzslzgizglaoz:soax'; 32
C. ... ... 2] 3] 5| o 8] of10{1t]12]13]14)15]1617]18010]20]21 o322l23124]24 2526 126{2726]20830}3 1132133 3334[35]35136}37]3713¢ [3okols la2liaf 43

A—Cont’d. . 1523515565758 30 G152 636410066 6708 09[0T 172737475 7677
- ’ 2132133133133134134/35! : \ i
B—Cont’d.. lfi 4 35;1 36/36/36/3 uw&i&ﬂ%[ewouu‘ului 242

C—Cont'd. . [sfaslselaclszlezleslsalsolso 505 1s2i53i54l55050057158ls8l5ls0m0 161 g:_:f_v_ﬂ'injf‘ﬁs 5lo7

58 SONOV 1920304089647 9509 100
56‘; ‘T{Ah “" ‘(;ll IKI):“;P\‘”S’ 52 62
saleslo'aalzolrolrilralrairalrslzalzatsshndialis] 78

1 cent per kilowatt-hour when bills are paid on or before 10 days after their respective dates.

50 cents per meter per month.

The Company will furnish free renewals of standard carbon (Gem) lamps.

Applicable to contracts hercunder are shown hereinafter.

August 1, 1p20

Date of Issue, May 5, 1920. Date Effective,
All changes are indicated by italics, Issued by Geo:ge R. Jones, Secretary,
72 Adams St., Chicago, Ill.
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SUPPLEMENT No.

to
SCHEDULE No. 1. I.P. U.C. No. 1
PUBLIC SERVICE COMPANY (Electricity) 1st Revised Sheet
OF NORTHERN ILLINOIS. . ..
F Illinoi (Cancelling Original Sheet for correspond-
General Office: OF ey LIIINOLS, 00 Rate” 4" Commercial Lig?‘lting
72 West Adams Street, Chicago, Illinois. and the unincorporated contiguous territory. Service.)

RATE “A.”” COMMERCIAL LIGHTING SERVICE

Available {for any Customer using the Company's standard lighting service, for stores, offices, restaurants, saloons.
lodge and dance halls, laundries, depots, theatres, churches, factories, livery stables, hotels, clubs, schools, shops, etc.

RATE:

12 cents per kilowatt-hour.

PROMPT PAYMENT DISCOUNT:

1 cent per kilowatt-hour when hills are paid on or beiore 10 days after their respective dates.

MINIMUM CHARGE:

50 cents per meter per month.

LAMP RENEWALS:

The Company will furnish free renewals of carbon filament (Gem) lamps.

0

’
August 1, 19>
Date of Issue, May 5, 1920. Date Effective, .
The increase in the rate is the only change from the sheet
cancelled hereby. Issued by George R. Jones, Secretary,

72 West Adams Street, Chicago.
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C.D.97 5M 8120

APPLICATION FOR ELECTRIC POWER
RATE B (2)—REGULAR POWER SERVICE—ALTERNATING CURRENT

Service Requested.
The Undersigned, hereinafter called the Customer, requests the Public Service Company of Northern Illinois, herein
after called the Company, to furnish, in accordance with the terms hereof, alternating current electricity (trans

formed to approxi volt phase, f 60 cycles), for power purposes at the Customer’s prem
ises ma = S . in County
of e 3 3 Tlinois.

The Customer’s apparatus consists of.

having a total rated capacity of. horse-power. “Power” is defined as electric service used for any purpose
other than lighting. It does not include the running of dynamos for electric lighting purposes.

It is mutually agreed, notwithstanding anything to the contrary herein contained, that the Company shall not he
required to furnish service, under this application, for a connected load in excess of horse-power, rated
capacity.

The Customer must specially apply for any additional service.

Rate.
l‘or nhe service requested, the Customer agrees to pay the Company as follows:

cents per_kilowatt-hour for clccmcny used equivalent to or less than the first 30 hours’ use per month of
the maximum demand in the mont

6 cents per kilowatt-hour for addmonal electricity used equivalent to or less than the next 30 hours’ use per
month of the maximum demand.

4 cents per kilowatt-hour for all electricity used per month in excess of the equivalent of 60 hours’ use of the
maximum deman

Whenever the portion of anv monthly bill for electricity represented by charges at the 6 cent rate, or at the 6 and 4
cent rates, shall exceed $45.00, the Company will allow a discount from such portion in accordance with the follow-

ing table:
‘When such portion is § 45.00, no discount. When such portion is § 300.00, 30 per cent discount.
When such portion is ~ 50.00, 10 per cent discount. When such portion is  400.00, 35 per cent discount.
When such portion is '100.00, 15 per cent discount. When such portion is  500.00, 40 per cent discount.
When such portion is 150.00, 20 per cent discount. When such portion is 750.00, 45 per cent discount.
‘When such portion is 200.00, 25 per cenl discount. ‘When such portion is 1000.00, 50 per cent discount.
Intermediate di: will be determined by i P

The rates herein stated are the present legal rates of this Company as on file with the Public Utilities Commission
of the State of Illinois and are subject to change by order of said' Commission.

Determination of Maximum Demand.
e maximum demand per month will be deemed to be a cerlam pmpumon of lhe kllowatt equwzlent nf the rated
horse-power capacity of all motors or other

‘Where installation is under 10 horse-power (only one molor) xa%
Where installation is under 10 horse-power (more than one motor)........ N nd 50
‘Where installation is from 10 to 50 horse-power, both inclusive, irrespective of numbcr of motors....65%
‘Where installation is over 50 horse-power, irrespective of number of motors. 5%
Monthly Bi
As _ soor

Prompt Pa; ment Discount.

practicable alter the end of each month the Company shall render a bill to the Customer for the amount due he
ander for “sulh month, and the Customer agrees to pay such’ bill within 10 dave after its date: and if s ‘aid  within
Taeh” 10 days the” Customer shall be entitled 1o a discount of 1 cent per kilowatthour from the portion of the bill Teprescnted by
the. charges at 1 cent rate.
A imonth" under this “appiicaiion shall mean the period between any two consecutive regular readings by the Company of the meters

at the premises; such readings to be taken, as nearly as may be prac

Minimum Charge. .
Not lm(hnamlm( anything to the contrary her
minimum. ¢harke of SO cents per horee power o
Connected.

Ble, every thirty days.

refore contained the Customer agrees to pay for each month's service hereunder o
S e g B g B gl g i e

Lamp Service.
The Company will not furnish lamps of any description, or renewals of lamps, hereunder.

‘Term of Contract.
“The obligations of both parties hereunder shall commence on the date when the Company begins to supply electricity hereunder (snch

date to be about e : 4 192.), and shall continue for a fixed term o

and after the expiration of such fixed term until 30 days after the receipt by ecither party from the
service.

" vear.
other of written natice ta discon

The Terms and Conditions printed on the back hereof are hereby made a part of this i

This application, although signed, is subject to the approval of an Officer of the Company, and shall not be binding
upon the é’umplny until endorsed with his approval.
Dated. 192 X

CUSTOMER.
Approved : 192
Public Service Company of Northern Illinois. Ry.
By

Official Capacity.



Contract No. ... " Job No.

RATE C (2)
CONTRACT

LARGE LIGHT AND POWER SERVIGE

Alternating Current—Low Tension

ST
Public Service Company of Northern lllinois
Premises .

Dated... 192
Commences. TSN w e LY | )
Expires ....... 192
Salesman

TERMS AND CONDITIONS
Referred to in, and made  purt of, the within Application.

EQUIPMENT FURNISHED AND MAINTAINED BY CUSTOMER.
PERMITS AND INSPECTION FEES. All wiring and other electrical
equipment in the premises, o counecting the premises with the Com-

mer, shall be le for the

1 authorities and the reason-
able rules and regulations of the Company in force from time to time.
LANDLORD'S CONSENT. In case the Customer is not the owner of

the premises or of infervening property between the premises and the
, the Customer agrees

not_be_responsible 1
y . or for interruption, oF
reversal, of the 2 1f such “fa torruption or reversal is
without willfal defsult or negligence on its part.

ACCESS TO PREMISES. The properly authorized agents of the Com-
pany shall at all reasonsble hours have free access to the premises for
fhe purpose of Inspecting the Customer's {nstallation and of examintng,
repairing or removing the Company's meters, lamps or other property,
and for such purpose the Customer hereby authorizes and requests bls
fandlord, 1f any, to permit such access to the premises.

RELEASE OF COMPANY FROM LIABILITY. The Customer agrees
That  the Company sball not be liable for damages resulting to the
mer o o third persona from the use of electricity of the presence
Company's appliances in the Customer's premises, unless due to
Willful fault or neglect on the part of the Company.

roperty ~from
5 Sgent of the Bompany shall
be permitted fo remove such property or tamper therewith.

EXCLUSIVE SERVICE ON INSTALLATION CONNECTED. No other
slectric lght or power service shall, except under a contract for aux-
fliary mervice, be used by the Cusiomer on the same instal 73
conjnnetion with the Company's service, either by means of a‘‘throw-
over switch or any other connection.

DEPOSIT. The Company shall have the right at any time to require
the Customer to make 8 reasomable deposit in advance to secure the
prompt payment of bills.

ABSIGNMENT. The benefits and obligations of this agreement shall
inure to and be binding vpon the successors end assigns, survivors and

AGENTS CANNOT MODIFY AGREEMENT. No agent has the ewer
to amend, modify or alter this agreement or waive any of its condi-
tions, or to bind the Company by making any promise or representa-
tion mot - \tained hereia.
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AUXILIARY OR EREAK-DOVN SERVICE
(Appiicable to Rates "A", "B" and "C" only)

Rider to, and hereby made a part of, the attached Contract or
Application (hereinafter referred to as the "Contract") dated
192__, for electric service furnished by
the Public Service Company of Northern Illinois (hersinafter and
in said Contract called the "Company"} to the undersigned
Customer.

Notwithstanding anything to the contrary in the attached
Contract contained, it is hereby agreed as follows:

The Customner (whose premises are regularly supplied with
light or power, or both, from a privately owned source of elec-
trical energy) shall have the privilege, upon the conditions
mamed in this rider, of using the Company's electric service
under said Contract as a reserve, auxiliary or break-down service
in connection with his usual source of supply.

The Company azrees to stand ready to supply to the Customer
at all times during the life of said Contract electricity to the
amount of, but not to exceed
. ) kilowatts (not less than one kilowatt); and the
Customer agrees to pay a net minimum yearly charge under said
Contract of : (8 )
Dollars for each yvear during the life of the Contract, being
twenty-four ($24.00) dolilars per kilowatt or friction thereof,
reckoned upon the numoer of kilowatts which the Company is so
obliged to stend ready to supply. Until the Customer shall in
any year, have paid the full minimum charge for the year, he
shall pay to th: Cempany each month not less than_

s ) Dollars (being 32.00 per
kilowatt reckored upon the nurmber of kilowatts which the Company
must stand ready to supply).

In case said Contract be under the Company's rate for
General Lizhting Service (Rate "A") the contract term shall not
be less than one year,

The Custorer shall at his own expense furnish, install and
connect a2 suitable circuit breaker, which shall be under the sole
control and regulation of the Company, of a character approved
by the Coumpany and which shall be set to brsak the connection
with the Coupany's szrvice in case the Custorer's maxirum demand
shall at any time exceed thz rumber of kilowatts of electricity,
.t eighty (80%) per cant power factor, vhich the Company is
obliged to stand ready to supply hereunder; and the Customer
shall not in any way interfere with the adjustment or operation
of such circuit bdbreaker. The Custouxer shall also furnish and
install, when sams is required oy the Compzav, as his own
expense, a locked stczl tox to contain such circuit breaker.






I (Continued)
AUXILIARY OR BRzZAK-DOWN SERVICZ (Cont'd)

If at any time whilec the Customer is using the Company's
c¢lectricity hercunder his demand shall be so great as to cause
said circuit brezker to open the circuit, the Corpany shall renew
the conncction upon due notice and upon recciving satisractory
agsurance that the Customer's dumand will be reduced to an amount
a0t to excceed the numbcer of kilowatts which the Company agreces to
stand rcady to supply bhercunder.

The Customer sh2ll not at any instant operatc his usual Source
of supply in rultiple with the Company's service, and shall, in
any cvent, rcimbursc the Company for loss or damage sustained by
thg Company “y rcason of his use of thc Company's scrvice here-
under,

All the terms and provisions of said Contract except as mod-
ificd in this ridcr, shall be and recmain in full force and cffect.

This ridcr, although signed, is subject to the approval of an
Officer of the Couwpany and shall not be binding upon the Company
until cndorsed with his approval.

PUBLIC SERVICE COMPANY
of Northern Illinois

Dated 192___ By
Approved 192__
Public Service Company
ol Northern Illinois Customer
By By

Official Capacity Official Cupacity
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DI3COUNT WHEHE CUSTOMER IS & SEMI-CHARITARLE INSTITUTION
(Applicable to Rates "A", "B", (except limited hour service€)and "CY *

Rider:to, and hereby made a part of, the attached contract,
or application, (hereinafter referred to as the "contract") dated

" _ 19 for __
gervice furnished by the Public Service Company of Northern Illinois
(hereinafter and in said contract called the ®Comgany") to the
undersigned Customerx.

Inasmuch as the Customer is a semi-charitable institution
doing charitable work in part, the Customer shall be entitled
to a discount from its monthly bill for electricity furnished
during the month, which disgount shall be 15 per cent of such
net monthly bills, provided that the net rate to be paid by the
Customer for electricity consumed hereunder in any month shall
not be lower than 4} cents per kilowatt hour, and provided fur-
ther that in no case shall the net charge for electricity in
any month be less than the minimum charge specified in the
attached contract.

This rider, although signed, is subject to the approval
of an Officer of t he Company and shall not be binding upon
the Company until endorsed with his approval.

~Customer.

Dated 19

Epproved 19
Public Service Company
of Yorthern Illinois.

By

Vice-Preaxident.
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341 375 TEMPORARY SERVICE RIDER

(APPLICABLE TO RATES "A" AND "B" LND "C")

Rider to, and hercby made a part of, the attached Contract

dated , for electric service to be furnish-

ed by the Puplic Service Co.pany of lJortharn Illinois (hereinaftgr
and 1n said Contract called the "Coupany") to the undersigned
Custouer,

It is expressly agreed that, as electricity is to be used
under tne attached Contract for temporary surposes only, the
Customer shall 2ay to the Company in advance (in addition to
all amounts to accrue for consuwption of electricity) the sum of

(; Y Dollars

as the cost to the Company of providing for said temporary service.
All the terms and provisions of said Contract, except as
modified in this rider, shall be and remain in full force and
efrect., .
This rider, although signed, is subject to the approval

of an Officer of tne Company, and shall not be binding upon the )

Company until endorsed with his approval.

Customer

Dated 192__ By

Abcroved 122__
Public Service Company Official Capacity
of Jortiern Illinois







LIGHTI:'G ON POVER SERVICE
(Applicable to Rate "B" only)

- rade a part of, the attached contract,

Rider to, and n )
(-2 fter refarred tc as the "contract®") datad

or application, T3

192___ for

sarvice furnished by the Public Service Company of dorshern lllinois
(hersinafter and in said contract called ths "Coupany") to ths
undsrsigned Custornar,

In consideratizn of thes Customer's execvting a contract with
the Coirpany for a pariod of five (5) years and agrzeing to connsct
to tane Cowpany's lines not less than one hundred (100) horse-nowrer
in wotors, the Co :any agtess to furnish electricity for lighting
purvoses 7ithin the Custoier's premises at the same rate as is
charged for elsctricity for poser purposes. The Customer's
connected lighting load it any time shall not excezsd ten (10%)
p3r cent of tiae connected motor load.

The Customer's installation of lamps shall be as follows:

incandescent lamns

arc lamps. *

The Custmmer's lighting consum>tion shall not exceed ten (115)
per cent of ths total kilowatt hours consuiced for power purposes.
In the evant that tae lighting consum>tion is in excess of ten
(10%) ner cent of th:s total consumption, then the Customer shall
vay for such excess at the Company's standard ligahting rates.

As often as the Coamany shall deem it necessary, one of its
representatives snall take a record of ths nuiber and size of the
lighting units connected to its lines and fifty-five (55%) per-.cent
of the total capacity in xilowatts, and fractions thereof, of the
lighting units connected to the Cempjany's lines shall be considered =
the maximurn. demand of the lighting load. The maximum demand: of
- the lighting load, as above ascertained, shall be added to the
maximus demand of the wotor load, as above ascertained, and the
sum of these two waxiwa is to be used as the. maxizum dewand .in
calculating bills for electrical energy.

In consideration of the Com>any's furnishing electricity for
lighting »urposes at the sane mte as for power purposes, the
Custoier agrezs to furnish such transformer equipmsnt as is
nacessary to reduce the Corpany's 220 ar 440 volt service to such
voltage as is required by the Customer's lighting systew and it
is understood that the Company shall not de under zany obligations
to maintain a closer voltage regulation on said lighting service
than is nacessary for the propsr operation of the Customer's power
equipment.






—2-

Yo lamps of any description, renawals of lamps, wiring
or elsctric appliances of any kind (except meters as herein
provided) ars to be furnished by the Company under this agras-
nent. Aun
This rider, although signed, is gukject to the app ggpi
of an Officer of the Company and shal) not be binding ug
cozpany until endorsed with his approval.

..
ca

ey >y

Cus tomer

Dated 192

Approved _ 192
Public Service Company
of Northern Illinois







VI

OUT-DOOR LIMITED HOUR SERVICE
(Appliocable to Rate "B" only provided
Customer has a connegted motor load
of 100 H,P. or over.

Rider to, and hereby made a part of, the attached contract,
or appliocation, (bereinafter referred to as the ncontract") dated

19 fox e, —_
service furnished by the Public BDervice Company of Northern
I1linois (hereinafter and in said contract called the "Company")
to the undersigned Customer.

' Available only for oustomers using the Oompany's standard
sarvice at stone quarries, gravel pits, brick yarde and similar
out-door places of business,

In consideration of the Oustomer executing a five (5) year
oontract and agreeing not to use any electricity between the
hours of 4:00 P,M. and 8:00 P,K. of each day in the calendar
monthe of November, Deg¢ember, January.and February, the Company
agrees to allow the customer discounts of 15 per oent and 5
per cent on all net monthly bills for eleoctrioity furnished
hereunder, said discount to be allowed, if earned, on the first
day of March in each year. .

. In consideration of the Customer giving the Company
written notice, of its intention to cease operation for the
winter season not later than October Fifteenth and agrees
not to use any electricity during the months of Novenmber,
December, January and February, the Oompany agrees to waive
the minimum charge specified in the attached contract during
said months. It is further agreed that the Company shall
have the right o disconnset or remove its transforamers
duringhthe said monthe. ~

is rider, although signed, is subject to the approval
of an Officer of the Company and shall not be binding upon
the Company until endorsed with his approval,

~ Customer,

Dated 19

Approved 19
Public Service Company
of Northern Illinois.

By




o
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VII

DISCOUNT VHERE CUSTOMER USES ALTERNATiING CURRENT UNTRANSFORMED;
THE COM2ANY TO FURNISH TRANSFORMERS. '
(Applicable to Rate "B" onlf.)

Rider to, and hereby made a part of, the attached contract,
or apnlication, (hereinafter referred to as the "Contract™)
dated 319 for
service furnished by the rublic Service Company of Northern
Illinois (hereinafter and in said contract called the "Conpany")
to the undersigned Customer. ' '

Notwithstanding anything to the contrary in said contract
contained the Customer agrees (1) that the fixed term of said
contract shall be five (5) years; (2) that the electricity
furnished under said contract shall be alternating current un-
transformed and shall be measured on the primary circuit, the -
difference betwesn the cost of furnishing and installing metering
equipment for measuring the energy on the primary circuit and the
cost of furnishing and installing the necessary eguipnent for
measuring the energy at 2200 or 4400 volts, to be paid by the
Customer; (8) that the charges under said contract for each
nmonth shall be based upon & maximum demand of not less than
50 kilowatts; and in consideration of such agreement on the
Customer's part, the Company agrees (1) to furnish all necessary
transformers and (2) to allow the Customer a discount of 5 per
cent from the net amount (determined in the manner provided
in said ocontract) of each month's bill. '

This rider, although signed, is subject to the approval
of an officer of the Company, and shall not be binding upon
the Company until endorsed with his approval.

Customer.
By‘

Dated | 19

Approved _ 19
‘Dublic Service Company
of Northern Illinois’

By
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VIII

- DISCOUNT WHERE CUSTOMER USES ALTERNATING CURRENT UNTRANSFORMED:
THE CUSTOMER TO FURNISH TRANSFORMERS.
(Applioable to Rate "BY only.) :

Rider to, and hereby made a part of, the attached contract,
or appliecation,. (hereinafter referred to as the "Contract")
dated 19 for
service furnished by the rublioc Service Company of Northern
Illinois (hereinafter and in said contract called the( "Company")
'to the undersigned Custoumer.

Notwithstanding anything to the contrary in said contract
contained the Customer-agrees (1) that the fixed term of said
contraot shall be five {5) years; {2) that the electricity to be
furnished under said eontract shall be alternating current un-
transformed and shsll be measured on the primary circuit; (3)
‘that the charges under said centract for each month shall be based
upon & maximum demand of not less than 50 kilowatts; (4) that
- the Customer shall furnish, install and maintain at his own
expense all transformers necessary to. reduce the electricity
furnished to either 220 or 440 volts; the difference between
the cost of furnishing and installing metering equipment for
measuring the energy on the primary circuit and the cost of
furnishing and installing the necessary equipment for measuring
the energy at 2200 or 4400 volts, to 'be paid by the Customer;
and in consideration of siieh - agreement on the Customer’'s part,
the Company agrees to allqw the Customer a discount of 10 per
cent from the net amount (determined in the menner provided
in said contract) of each-month's bill.

This rider, althoﬁgh;signed, is subject to the approval
of an officer of the Company and shall not be binding upon the
Company until endorsed;w}th his approvel.

\.
.“

.. By

Dated - T 19

" Apvnroved 19

Public Service Company
of Northern Illinois

By







IX
No. 151

LIVITLD ©lur »CTWICZINT CHARGING IL SUBLIC CARAGE
(Applicable to Rate "B" only)

Rider to, and h reby mzde a part of, thz ottached Contract,
or Appllc1+1un (hersinafter referred to as the "Coniract™) aa*ed
192__ for electric service furnish-
ed oy tie Public Service Cowcany of Northcrn Illincis (LVTL'L¢;,;:
and in said Bontruct called the "Cowpany™ tc the undsrsirnet

Cistoazr,.

the ceonsrory in tue attached

wotisithstaading anytn To
i eed as folloc.s:

in
Contr..ct continasd, it is ag

The electricity te e furnished vndsr to: attached Contracs
she1l b2 used on tae Custiasr's sremises (h2iaz 2 sublic Naraga\
far the purpose of canrziag elzetrically »ro.:zllied auvtorodilas, and

for no cther purpose.

The Customzr &
service covered
the hours of 4:C P.ll. and 8:30 P.il. of each day, except Sundajs
and legal nioliduys, in the calendar montus cf Noxuhbe* Dacernbaz,
January and Fahovury durinz the period of this Ccntracu.

reecs not to use any 2lzciiricity from the
nis Contract during thz neriod of time batweser

Ia concider.tion of such agr:zaments on the we7t of th:
Custoner, *ic Coipuny agrecs that the Customar¥s nst reta foT
elvct¢1L1t" Tornished harzunder shall not &xcesd four «iad onz-lall
(43¢) cents —er xilcratt-hour; vrovidad, honawer, that in no case
shall *rne a°t chorre hersunder for any month o3 less tuan the

minisws charge s».ci Zzd i said Contract.

2T, althovgh q¢vﬁ°f, is subject to the approval of
tle Comprany and snall not be vinding upon tihe Company
ed rith his approvail.

DUBLIC SERVICE COIfPAIT
of Northzrn Illinnis.

Dat=d 15c_. By
Ap:roved ' 193
rJolic Service Conmpany
oT :crthern I.leulo : Custorer

By By

Official qua01ty. Qfficial Capacity



X

LIMITED HOUR AUTOMOBILE CHARGING IXN 2RIVATE GABAGE'
(Applicable to Rate "B" only)

Rider to, and hereby made a part of, the attacned contract,
or application, (hereinafter recferred to as the Ycontract') dated

19 for
service furnished by the public Serv.ce Company of Northaern
Illinois (hereinafter and in said contraot called the "Company")
to the undersigned Customer.

Notwithstanding anything to the contrary in the attached
contract contained, it is agreed as follows: The electricity
to be furnished under the sttached contract shall te used in
the Customer's premises (being & privete garage! for the purpose
of charging asutcmotiles, and for no other purpose. '

. The Customer agrees not to use any electricity hereunder
during the period of time between the hours of 4:00 P.M. and
8:30 P.M. of each day in the csalendar months of October, Nov-
ember, December, January and February during the period of this
.contract, and in consideration of such agreement on the part
of the Customer, the Ccmpany agrees that -the Customer's net
rate for electricity furnished hereunder shall not exceed 5
* cents per kilowatt hour, provided that in no case shall the
net charge hereunder for any month be less than the minimum

:charge specified in said contract. .

:n'Tbis'rider,,although signed, is subject to the approval
of a Viee-President of the Company dhd shall not be binding
.upon the Company until endorsed with his approval. ‘

Customer. -

By

Dated 3 & Aol

- Approved 191
: rublic Service Company
of Northern Illinois

By

_ Vice-President.
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DISCOUNT WHZIRE CUSTOMTR USES ALTZRNATING CUPHRENT UNTRANSFORMFED
THE CCMPANY TC FURNISE TRAFNSFORMLRS
(Applicable to Rate "C" Only.)

Rider to, and hereby rade a part of, the attachked coatract, or
application, (uereinafter referred to as the "Contract™ (dated

) 195_ for :
ser7ice furnisned oy tr2 Public Service Conoaar of verthern Iili-
nois (nereinafter and in said contract called the'Com;any“) to
the vndercigned customsr,

Notwithstanding anythine to the contrary in said contract contained
the Customer agrses (1) that the fixed torm of sald coniract shall
be five (B) yza.s; (3) that the electricity furnished under said
contract suall Lz alt-raating cuvrrent vntransformed and skall be
measured on t..o riznary circuit, the diff:rence betwveen the
cost of furnisliirne =nd instslling sete2ring ejuipmet for measuring the
encrzy on t:2 Drirary circuly and the cost of fur..ishing and
irz%alling ths necessary equipnment for measuring the energy at 2200
or 4«02 70lvs, %0 Ye paid by tiae Customsr; and (3) that the Customer's
demand chares for 2ach month siall LDe based on rnot less than 50
kilowatbs; and in o> cideration of such agreszwent on the Customer's
parc_ the Company agrszs (.) %c furnish all necessary transformers
anit (?) to &llow the Custoner a discount of 5 per cent from the toal
arcuint of each menti's billi, said discoun® to be desdvcted before
dedueting the discount, if any, allowed for prompt payment.

This rider, although signed, is subject to the approval of an
Otficer of the Cempany, and shall not be binding upon the Company

a

ur.z:i sndorssl with his appgroval.

Custcomer

Dated 192__ 3By

Approved__ ) 162 B '
P "lic Service Company
of NOrthern Illinois

Official Capacity







XII

DISCOUNT WHIR: CJSTOMZR USES ALTHERNATING CURRENT UNTRANSFORMED
THE CUSTO:{ZR TO FURNISH TRAI'SFORIZRS:
(ipplicable to Rate "C" oniv.)

lider to, and haereby made a part of, the attached contract,
or application) (harsinafter referrad to as %he "Contract") dated
133___ for
gervice zcrnished oy the Public Service Ccompany of Northern Illinois
(hereinafter aud in said contract .called the "Coispany") to
the undersign:a cusvomer.

Notwitnsta~iig anytaiaz to the contrary in said contraci contained
the Customer axrces (1) that the fixed term of said contract shall be
five (5) yecars; (2) that tiz slactficity to Ye furnished undar said
contract shall Us alicrnat:ng currsnt uvatransforu:d and shall be
measured on the priamary circuit; (3) that the Custouer's demand charge
for sach mcnth shall be based on not 13ss than 50 kilowatts; (4) that
the Customer shell furnish, install and maintair at his own expense
all transfcrmers nccessary to reduce the electricity furnished to
eithoar 220 cr 44. v. %t., %he difference botwesen the cost of furnishing
and installing met-rinz exvivusnt for measwinzg the energy en the
primary circuvit ard the cost of furnishing and installing the necessar;
equipriant for wsasuring the snergy at 8i.v or 4400 volts, to be paid b:
the Customer; aad in cconsideraticn of such agresmeat on the Customer's
part, the Ccidany agress to allow tiae Customer a discount of 10 per
cant from ti2 total amount of sach mrath!s bill, said discount to be
deducted vefor:s ceducting the discount, if any, allowed for prompt
payment.

This rider, although signcd, is subisct to tnc approvie of an
officer of the Company and shall no! te biudiag upon tha Coupany until
endorsed with his aporoval.

Dated ' 1c2 Ry

Approved___ gr 152
Public Service Loupany
of fortnern Illinois

(0ffici. . Cupacity)







C.D. 108 XIII

LIMITED HOUR SERVICE—ALTERNATING CURRENT

(Applicable to Rate “C” only, where rated capacity of Customer’s installation is not less than 100 H. P.)

Rider to, and hereby made a part of, the attached contract or application (hereinafter referred to as the “Con-

tract”) dated 192 for service furnished by the Public
Service Company of Northern Illinois (hereinafter and in said contract called the “Company”) to the
undersigned Customer.

Notwithstanding anything to the contrary in said contract contained, the Customer agrees (1) that during
any peak period (such period being defined as the period of time between the hours of 4:00 P. M. and
8:30 P. M. of each day, except Sundays and legal holidays, in the calendar months of November, De-
cember, January and February) his maximum demand in kilowatts will not exceed 20% of the highest
monthly maximum demand recorded hereunder during the eight consecutive months immediately pre-
ceding the four months containing such peak period, and (2) that the Company may discontinue, without
notice to the Customer, the supplying of electricity hereunder in excess of such 20% at any time during
the peak period; and in consideration of such agreement on the Customer’s part the Company agrees te
allow the Customer an annual discount based upon his maximum demand charges for any twelve com-
secutive months ending with the month of February, in accordance with the following table, such discount
in each case to be allowed, if earned, as soon as practicable after the February billing:

Ratio of maximum demand during peak Discount expressed im
period to maximum demand during the percentage of demand
eight months preceding the four months charges:

containing such peak period:

Up to and including 5% 30%
6% to 10%, inclusive 20%
11% to 15%, inclusive 10%
16% to 20%, inclusive 5%
More than 20% None

Intermediate discounts shall be determined by interpolation. The discount allowed for any such twelve
months’ period will be credited upon the Customer’s bill or bills next accruing under the contract.

This rider, although signed, is subject to the approval of an Officer of the Company and shall not be bind-
ing upon the Company until endorsed with his approval.

Dated, e L 19 CUSTOMER.

Approved, , 19 5 2RO .
Public Service Company of Northern Illinois.

OFFICIAL CAPACITY.



X1V

WAIVER OF MONTHLY MINIMUM CHARGE - LIMITED HOUR
SERVICE - ALTERNATING CURRENT, LO¥ TENSION (Applica.ble
to Rate "C" only.)

Rider to, and hereby made a part of, the attached con-
tract, or application, (hereinafter referred to as the "Con-
tract") dated 19 for
service furnished by the Public aervice Company of Northern
Illinois (hereinafter and in said contract called the "Company")
to the undersigned Customer.

Notwithstanding anything to the contrary in said contract
gr in any rider attached thereto contained, it is agreed as
ollows:

If the customer shall, on or before the 15th day of October in
any year give the Company written motice of his intention to
cease using any electricity under said contract during the
next succeeding months of November, December, January, and
February, and saall actually cease such use during such four
months, 8he Company shall waive, for such four months, the
kinimum monthly charge epeciﬁe& in sald contract; and in
such case the Company shall have the right to disconnect its
service and remove its meter and other property from the
Customer's premises for and during such four months.

Thié rider although aign'ed. is subject to the approval
of an officer of the Comrany and shall not be binding uon
the Company until endorsed with his approval. | '

Customer -

By

Dated 19

Approved — 19
" Public Service Company
of Northern Illinois,




-




SUPPLEMENT NO. 17

to
SCHEDULE NO. 1

(Electricity) L P.U.C. No. 1

Additional Sheet
(Cancelling four previously exist-
ing Sheets entitled ‘‘Rate ‘E’' Flat
Rate Lighting Service.”)

PUBLIC SERVICE COMPANY
OF NORTHERN ILLINOIS o .
General Offices: For Illinois,
72 West Adams Street, Chicago, Illinois and the unincorporated contiguous territory.

RATE “E”—FLAT RATE LIGHTING SERVICE

Signs, Window Outline Lighting, Bill Board Lighting, Ornamental Lamp Posts and Interior Store Lighting
Where Type *‘B” or Type "C’° Mazda Lamps Only Are Used.
Available for any Customer who shall furnish the entire installation (wiring, fixtures, etc.) in territory where
the Company shall be regularly maintaining patrols for switching on and off the lamps, and in territory where
the Company does not maintain such patrol service, provided the Customer will furnish an approved standard
time switch,

RATE:
At the rates specified in the following table the Company will furnish electricity for lighting, and maintain patrol
service, provided that said patrol service is at the time of the signing of the contract regularly maintained in the
territory in which the Customer’s premises are located.

Dusk to Dusk to
10 P. M., 11 P. M,,
6 nights; 6 nights; Dusk to Dusk to Dusk to
Vazda “B” L to12 M., to 12 M., 12 M., 1A. )M, daylight,
Masda amps 1 night 1 night 7 nights 7 nights 7 nights
10 watt, per lamp per week................. $0.08 $0.0825 $0.085 $0.09 $0.105
40 watt, per lamp per week................. 0.15 0.16 0.17 0.18 0.24
50 watd, per lamp per week................. 0.17 0.19 0.21 0.23 0.30
60 watt, per lamp per week................. 022 0.25 0.27 0.30 0.40
Mazda “C” Lamps
75 watt, per lamp per week................. $0.26 $o0.29 $0.33 $0.37 $0.58
100 watt, per lamp per week................. 0.3 0.38 0.43 0.48 0.75
150 watt, per lamp per week................. 0.47 0.55 0.60 0.70 I.10
200 watt, per lamp per week................. 0.60 0.70 0.80 0.90 I1.45
300 wat!l, per lamp per week................. 0.90 1.00 1.20 1.30 2.00
400 watt, per lamp per week................. 1.15 1.30 1.55 L75 2.90
500 watt, per lamp per week................. 1.45 1.65 1.90 2.15 3.60

PROMPT PAYMENT DISCOUNT:

Bills are rendered weekly and when bills are paid on or before thrce days after their respective dates, the
Company allows a discount of five cents per lamp per weck. By mutual agreement bills will be rendered
upon a monthly basis.

MINIMUM CHARGE:

The flat rates mentioned.

LAMP RENEWALS:

The rates given above include free renewals of lamps of the same kind and wattage as the lamps originally
installed.

TERM OF CONTRACT:

A fixed term of not less than one year from the date when the Company begins to supply eclectricity
hereunder.

Date of Issue, March 15, 1920. Date Effective, April 15. 1920.
Issued by George R. Jones, Secretary,

72 West Adams Street, Chicago, Ill.

All changes are indicated by italics. The rating of lamps in watts instead of candle power, the insertion of additional
lamps and prices therefor, and the cancellaiion of Sheets relating to “Signs and Private Street Posts” are the only changes
from the Sheets cancelled hereby. .



SUPPLEMENT NO. 14

SCHEDULE NO. 1 L P.U.C. No. 1
PUBLIC SERVICE COMPANY o o e Additional Sheet,
OF NORTHERN ILLINOIS. (Electricity) (Cancelling Rider Entitled
General Office: . e *“Cooking and Heating Service,”
72 West Adams Street, Chicago, Illinois. For....iiiiiiiiiniennannn. Illinois. applicable to Rate “B" only.)

RATE “F”—COOKING AND HEATING SERVICE

Available for any Customer using the Company’s standard service for an electric range having a rated capac-
ity of not less than 3 kilowatts; provided that electricity will not be furnished hereunder for lighting or
power purposes.

RATE:
10.5 cents per kilowatt hour for the first 10 kilowatt hours consumed in any month.
3.5 cents per kilowatt hour for the excess consumption in the month over 10 kilowatt hours.

PROMPT PAYMENT DISCOUNT:

0.5 cent per kilowatt hour when bills are paid on or beiore ten days after their respective dates.

MINIMUM CHARGE:

$24.00 per meter per yecar for any installation having a total connected load of 6000 watts or less, rated
capacity.

4.00 per year for each additional 1000 watts, or fraction thereof, of the total connected load in excess of
6000 watts, rated capacity.

Until the Customer shall in any year have paid in full the minimum charge for such year, he shall pay to
the Company each month not less than one-twelfth of the minimum charge for the year; and in so far as
any such monthly minimum payment shall represent an excess over the regular charge for electricity
used in such month, such excess shall, after the minimum charge for such year is fully paid, be allowed
as a credit against bills for service hereunder in subsequent months in such year, such credit to be
allowed, however, at the end of the year.

TERM OF CONTRACT:

A fixed term of one year commencing on the date when the Company begins to supply electricity. The
obligations of both partics shall continue in effect after the expiration of such fixed term until 30 days
after the reccipt by either party from the other of written notice to discontinue the service.

TERMS AND CONDITIONS:

The Customer agrees to install a special interior circuit in conduit entircly scparatc from any lighting or
power circuit, and install and maintain thereon an elcctric cooking range having a rated capacity of not
less than 3 kilowatts. The Customer may also connect to said circuit any other electrical cooking
or heating appliances; such as cookers, toasters, broilers, ovens, kcttles, flat irons, water heaters, and
luminous radiators.

The usc of elcctricity hereunder for lighting or power purposcs shall be deemed a breach of this contract.

Date of Issue, March 31, 1919. Date Effective, May 1, 1919,

" : ; iliti issi inoi Issued by P. D. Sexton, Secretary,
Filed with the Public Utilities Commission of Illinois on s )
o A:il 1, 1919, 72 W. Adams St., Chicago, Il
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