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General Remarks, A.W. FABER’S new Calculating Rule is exclusively intended
for Mechanical and Electrical Engineers, but all those calculations
which can possibly be made with the standard Calculating Rule, can also be
carried out with it. Only small modifications have been made in the con-.
struction of the rule, but it aevertheless results that three other important
calculations can be made with it. In the new arrangement only the measuring
scales on the bevelled side b and on the bottom of the groove at d, have been
emitted. The guide groove for the cursor has been transferr:d to ¢} while the
left end of the slide is fitted with a metal covering piece ot index, having a
sharp edge, which is used in conjunction with new scales yn the bottom of
the groove of the rule. As will'be seen from the illustration, thl new Calculating -

B Rule is of almost exactly the same form as the previous coiiffruction.

Log-log Scales. . By removing the measufing scale from the bevelled side b, this entire
surface has become available ¢nd has been filled with two sels of graduations,
side by side, — the so-called log-log scales. These two sets of graduations’
form a continuous log-log scile running from 1.1 to 100,0). The first half
runs from 1.1 to 2.9, and the iecond half from 2.9 to 100,000 The cursor, at
the bevelled side of the rule, carries a metal tongue, the end of which serves
&s a marker and corresponds exactly with the line on the cursor glass. With
this arrangement, the log-log scale can be used in conjunctijyn with the lower
scale on the slide, and powers and roots within the limits of 1.1 and 100,000
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and of the form ax or |/ a can be obtained, in which neithera nor X need be
# whole number. The choice of the lower limit, 1.1, was determined by con-
siderations of the most usually occurring values, and the leagth of the scale
then determined the upper limi, 100,000. Both parts of the loglog scales extend
somewhat beyond the limits of the lower scale of the rule; while on the lower
scale of the slide, to the right of 10, is a special index mark W, the length
:-W Dbeing equal to that of the; lower log-log scale.

Involution Example 1: 1124 22t = 1.2993.
(Powers). Set the metal tongue o cursor to the root 1.124, onthe log-log scale,

and bring 1 on the lower scale on the slide under the line ¢n the glass; then
set the line on the glass to exponent 224 on the lower wale of the slide,

when the power, 1.2993 can bé read off on the log-log scalefunder the metal
tongue of the cursor. %

As will be seen from ; above example, the . readmg ‘asults which
do not exceed 2.9 is very simgle. But if the number, when r the given
power, exceeds 2.9, then the s’é’émal index mark W is used in .1 and the

result is found on the second yr upper half of the log-log scil

Wy
il




A

=

] Example 2: 1.665 %7 = 5083. ‘

_ Astbefore, fet the cursor to 1.665 on the log-log scale, bring W on the

lower ‘scale of the slide urider the cursor line; set the ‘cursor to the exponent

3.17 on the lower scale of the slide and read the power, 5.03, under the tongue
of the cursor, on the second log-log scale

‘Examplea 1/265_.822 SRRAIE Evolution

Set the cursor to 26.5 on the log-log scale, bring the exponent, 23 on the (EXtracting roots)
lower scale on the slide under the cursor ling, and after setting the cursor g
to 1 on the 1ow<:>r scale on the slide, read o”f the root, 3.22, on the upper

log-log ‘scale. "

If the root is less than 2.9, the special mdex mark W is used, and the
result is found m the first log-log scale. '

715
Example 4 /87D = 1,354

Set the cuzsor to 875 on the log-log scele; bring the exponent 715 on
the lower scale ¢n the slide under the cursor line, the cursor to the index
mark W, and reail off the root, 1.354 on the lovier log-log scale.

If in extre '?mg roots the result falls heI(}v 1.1, the calculation cannot be
made with this slde rule; neither can numbers ‘ess than 1.1 be raised to powers.

- The meastxﬂng scale omitted from the battom side d of the Calculating Graduatiens on the
Rule has been replaced by two new Sets of IOgdl”lthl’nlC graduations, which are  Bottom eof the
read by means of the metal indicator attached o the left end of the slide. The 0Caloulating Rule,
upper of the twoiscales enables the efficiency of dynamos and electric motors
to be calculated; or the out-put in kilowatts, or'the effective horse power, Wlth
a given degree of efficiency: and this with a siigle setting of the slide.

By the lower scale, and with only two s:ttings of the slide, the loss of
potential in an ebetric circuit; can be calculvat‘ from the quantities: curreit
strength; ‘Tength of leéad, and section of lead.. Obviously any one of these
factors may be the unknown quantity. The scile is only applicable to dlre(t
current calculatltns or for an alternating current free from induection.

For 51mphc1ty the upper scales will be called the “Efficiency Scale” and
the lower gradua.hons, the “Loss of Potential”, hr “Volt Scale”.

The uppeuscale of the rule is marked ‘KW”, signifying Kilowatts, oa
the right; the: upper scale ‘on the slide is maried “H. P.”, s1gn1fy1ng effective
horse- -power. TPe upper scale on the bottom of the rule, that is, the efficiency
scale, gives the efflclency of dynamos (from 1065 to the left); and the efficiency
of motors (from ’OO to the right).

Exagmple 5 Determine the eff‘:’ency of a dynamo of 90 KW  Efficiency
. and 132 H. P. of Dynamos,
P Set 13.2 ! he upper scale of the slide (carresponding to 132 H. P.) under

: 90 KW on the upper scale of the rule, and raad off, at the left end of the

slide, 91.3°f;, on tae efficiency scale for dynamm

From thi
efficiency all po
read off with a

example it is at once ev1der§%, that with a given degree of
ible electrical and effective hcrse powers can be immediately
ngle settmg of the slide. .

rpose the left end of the slide i 1,5 set to the degree of efficiency,
ding values are read off on tlfe two upper scales on the rule
and slide respe ,;vely .
Example 6: Efficiency 90°/,.

lef end of the shde to 90 on the “dynamo scale, and above



Efficiency
of Motors.

Example 7: Determine the efficiency of a motor of 20 H. P.

and 17.1 KW, ) ;
Set 2 on the H.'P. scale to 171 on the KW scale and read off the
efficiency (87.3°),) on the “Motor” scale. From this example it 1s also evident that
for a given efficiency, the power in KW can be read immediately above any H. P.

Scale of Loss of--— " The use of the “Volt Scale” is as simple as that-ofthe scale last

Potential —
Volt Scale.

described. The loss of potentialin a simple copper lead with direct current, or with
alternating current free from induction, is determined by the formula e _—.gi%,
in which e denotes the loss of potential in volts, J, the strength of current in
amperes, L the single length of lead in metres, g, the necessary sectional area
of the copper, and ¢ a copper constant, which on the slide rule has been taken

zs 28.7. The volt scale gives the loss of potential from 0.5 to 10 directly in volts.

Example 8: Determine the loss of potential for a copper lead
of 70 sq. mm. section and 80 metres in length, with
a current strength of 60 amperes.

Set 1 on the upper scale on the slide to 6 on the upper scale on the
rule, bring the cursor line to 8 on the upper scale on the slide (obtaining the
product J>< E); then bring 7 on the upper scale on the slide to the cursor line

(obtaining the quotient l?qi}_‘) and read, at the left end of the slide on the volt

ccale, 238 volts. The advantage afforded by the slide rsle now becomes
avident, for if the loss of potential found is too large, a further setting of the
slide enables the sectional area to be found for any desired loss of potential.
Suppose, for example, the loss of potential is to be only 1 volt. The cursor
is kept unchanged in position, the left end of the slide set to 1 on the volt
scale and 167 sq. mm. is read off under the line on the cursor on the upper
scale of the slide. _

If the left end of the slide is set to a certain loss of jhotential and the
cursor to a certain section, then by moving the slide, all values of the product
“length of lead” and “strength of current” can be obtained, which are applicable
o the known section and loss of potential.

Thus by means of the volt scale any one of the factors in the above
jormula can be very easily ascertained, if the other factors are known.

The rule has the constants 28.7 and 746 marked on the upper scales of
both rule and slide, while on the back is a collection of useful constants and
other data.
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