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PREFACE.

In presenting this little book to the “‘fratermity’ it
may be that some apologies should gpo with it In 18g7
alter having tired of treveling, the writer made up his
mind that to be supecessful 1t was necessary to become
“pfficient.” I discoveréd Iwasnob. T had a genersl ex.
perience, but T eould not find & penaral joh. What was
wanted was men with special experiences. Iadopied a
specialty, it wes meters. I accepted what was offered to
go into a factory and get a trainlog that would fit me to
take charpe of a meter department in a large station,
After remaining there six mooths it was my good for-
tune tn find & place with 2 largs =tation, but T dis-
covered again that what I learned in the factory omly
applied in part to what I was experted to koow now.
For instance (It may sound qoeer) in the factory 1 was
tanght all abont meters exeept How Lo read one, Yoo
can go into any factory where they make meters today
aud you will find tite ectually capehle of testiagr atd
calibrating, bt who conld oot read a meter. My waloe
to that statioh wasin proportion ba the toeters they had
that | knew aboot, wes to the total bdumber of meters
they had of all makes, so passibly I was too much of a
gepecislty, There were sotne thlpgs 1 ltamed in the
factory that I had to forget. There were things I need-
ed to koow that I did not get at the factory. Io other
words there is a bly difference between [(Retory accur-
racy and commercial usefuluess. Doring all this time
I thought of the many who though capable did not have
the opportunity that I had, and who if they did have
they probably couldn't afford to sacrifice the salary they
were getling Lo accept what would be offered to leamn
the meter businesa, Sol made notes; T studied the re-
quirementa of the men who have the care of msters; 1
compiled my notes, and this little book is the resull.
It is dedivated to the men who bandle the pliers.

THE AUTHOR.
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/ PART ONE

r. ANY MAN of the average intelligence can he-
come an expert meter man,  Of course a technical edn-
cation is desirable hut the writer coutends that it is not
neccssary,  Some things however are necessary, and it
is the ohject of this tittle book to explain them in as few
plain every day terms and phreses as possihle, By this
is meant in the langnage of the practical electrician,

2. THE FIEST THING TO IO is to find oot
what it 1a we want to know: next is to find sut how to
go about it.  When we discover that we wani to boow
how to calibrate a meter we muat stop and think of what
we most know fimt: master that, then take the next
glép, always heing sure thet we are not etiempting to
skip anything. The average man forgels s preat deal
during his life 0 we will aseume thet what is B8l need-
ed is a litile drilling 10 arithmetic.

3. TO BECURE AN INTELLICENT SOLUTION
of arithmetical prollems for nee 1 meter work one most
become familfar with the pederalization of Intergers,
Common Fractions, Decimal Fraclions, Percentage. In-
volution, Evolution, Raties aod I'toportions,

4. THE “SLIDE RULE" too ehould be studied
with appreciation of the amount of lahor that can he
saved by its use, for the reason that withit, resalts can
be obtained while one would he putting down the initial
figures in the “‘paper and pencit™ method of caleolating.

5 CALCULATING SLIDE RULES can be pur-
chased enywhere and a book of imatructions go with
them. It would do no good to explain the ''Rate’” here,
besides the book on the “Rule” cannct be improved up-
o, The book may be dry reading at first baot it will be
time well spent.

6. BESIDES THE ARODYVE REQUIREMENTS
there are a few more, but we will take a little run
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through arithmetic, and later, on the principle that we
have forgotten, we will take up the others:

7. SIGNS.

Equality, =
Addition, +
Muhiplication, »
Subtraction, —
Division, ==
Perceat, &
To he Sgpared, 2t
T To be Cubed, 3o
Square oo,
Cube Root, &
Eatio, :
Proportion, | of =
Tregree, ®

A. THE VALUE OF SIGNS in aritbmetie should
he thorougrhiy appreciated. The student should learn to
uge them exclnaively,

g. ADDITION: Only like numbers and like orders
can be added. The sum expresses onits of the same
kind as its addends.

. SUBTRACTION: Only like numhbers and like
orders can be subiracted, one from the other The re-
mwainder or difference expresses onits of the same name,
ad those expressed by the minoend and sumstrahend.
The increasc of any order in the subtrahend is eqoiva-
lent to a8 porresponding decrease of the same order of the
minuend.

11, MULTIPLICATION: 1Is 8 short process of
finding the sum when the several addends are egual.

2 DIVIRION: Is the process of finding coe fac-
tor when the product and the remaining factors are
glven

13. A DECIMET, FRACTION expresses one or
more of the equal decimel parts of a unit. The nearer
any figure of & decimal fraction is to its decimal point,
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the higher its value! the further it is removed from the
decimal peint, the less ks value.

14. A COMMON FRACTION expresses one or
maore of 1he equal parts of a unit.  One of the equal
parts is called a fractional anit.,

NUMERATOR denotes fgpures above the line,

DENOMINATOR denotes figures helow the line.

15. ADDING TRACTIONS: HRule. Reduce to
equivalent fractions of a cormmon denominator, add the
resulting numergtors, and place (the s over the com-
thon denominator.

16, SUBTRACTING PRACTIONS: Role. Ee-
duce to equivalent fkactiona of & comuon desominator,
and place the difference hetween the resulting numera-
tors aver the comman denomirat or.

17, T ATM) OR JURTRACT MIXED KUM-
BERS: Add or subtract the fractions and intergers sep-
arately, and combine the results,

W, MULTIPLICATION OF FRACTIONS: Mul-
tiplving ia to increast; 1o do so multiply the oumerator
or divide the denomlnator.

Ig. DNVIDING FRACTIONS i8 to decrease their
walue. To do so divide the numerstor or multiply the
denomibator.

2o, MULTIPLYING COR DIVIDING both terms
of a frecHon dees not change its valne. :

31. TO MULTITPLY MIXFD NUMBERS: Rule.
Wheale tnumbes 3 whole nnmber. TUpper digit > lower
fruction., Lower digit ¢ upper fraction. TFraction x
fraction. Prodwet of all added together,

22, DIVISION OF FRACTIONMS: Inverting any
pumber aimply demonstrates the pomber of times it is
contaimed in a umit, as the onit takes the place of the
nutmerator so must the oumber take the place of the
unit. DMyvide 6 by 7; answer, §. By inverting the divi-
gor we find {, 4. If7is contained im one wnit b of ooe
time it is contained in 6 six times 3, or 3.  Divide 5 by
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§. Ans. 63 ¢ iscontained in a unit § timz2s, therefore
ftiscontained in §, § W =P =64 Anms

23. TD ASCERTAIN the number of times the
divisor is comtained in a onit invert the diviasr and
multiply by the unit in the dividend, Divide 3 by §.
Ana 51 Divide§of fbhy $of | Ans §. 8 of § tizans
P fotherefore A DN+ 3 AD=0FXHXEX]H
=Hm X Y=8=1

24. PERCENTAGE. The Base, the namher oo
which the percentage is calculated. The Rate, the nom-
ber denoting the per cent. The Percentage; the sum {in
hundreds) obtained from mmltiplying the base by the
rate. The Amouut, the hase increased by adding the
percentage. The Difzreuce, the base diminished by
subtracling Lhe percentage.

25. Base X Rate — Percentage. ([Foiot off two
places from the right.)

Base 4+ Percentage — Amount,

HRase — Percentpge = IYifference,

Percentage -+ Hase — Rate,

Percentage + Hate — Base,

Amount + [I,06 - Hate) = Base,

Difference =+ (1,00 — Hate] = Hase.

To find lpss or gain e perecot. fad differedes be-
tween initial and final valoes and divde this difforeaes
by the initial value,

26, INVOLUTION is the protvess of maltiplying a
numher by {teelf one or more tim=s  The prodact thus
obtained is called a power of that namber. The second
powerof 2is 4. 2% a== 4 Third power of 2 is 8
W awWar=_8

27. THE SMALL FIGURE placed to the right of
atd a little ahove a figare iz called the Exponeni and
shows how many times the number i3 to be used s a
facior, or to what power it i3 to be raised, as 2? =
X 2=4 £ =aX4X4="54

28. THE ROOT of a unumber is that nnmber which
wsed the required number of times asa factor proluces
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the mumber. 2 s a rootof 4 since 2 3 2= 4. 415 a root
of B4 since 47 4 3 4= B4

2g. THE SECOKD POWER of & pomber is called
its equare. 47 showld be read 4 squeared. The third
power of a number is called its cube. 49 would be read
4 eubed. !

zo. EVOLUTION is the reverse of Involution. Tt
is the process of Buding the root of a uwumber that is
considered as a power.

3I. THE SQUARE ROOT of & number is that
nomber when used twice as a (actor produces that nam-
ber  jis Lhe square root of g since 3 2 3=19, 00 ¢y T =13.

32. THE CUBRE ROOT of 8 oumber is that nom-
ber which il used three 1imes a5 a factor produoces that
uunther, 315 Lhe cube root of 27 sioee 3 2 3 X 3 = 27,
of ¥ = 1.

23, THE RADICAL SIGN {4/} placed before a
number, indicates that some root of (hat sumber is to be
found

13, THE INDEX of g root is 3 small figure placed
vver and to the left of the radical sign to show what root
iz to be fonml. Thus /Tt means that the sguare root
of 50 isto be found.  Again, #T7% means that the cube
oot of 150ig to be found. (When no index is nsed the
square root is to be fovnd,)

35 THE STUDY of Involotion and Evelution is one
of necesgity. The writer recommends that the stodent
who is not familiar with it can best get resatts by secur-
ing the services of one who does understand it and can
teach another. After being thus taught learn to use the
Hglide rule

16 RATIO AND PROPORTION: Ratio is the
relation of one quantity to aoother of the same kind, or
it is the quotient ohtained by dividing one guantity by
another of the same kind, Two dots (:)} means is to,
indicate ratin. B 4 means 8 iz to 4. The two guanti-
ties compared are Lhe terms of the matio, First is the
antecedent: second is the conseguent; two terms collect-
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