SECTION EIGHT

THE COMMERCIAL RULE

The Special Commercial Scales-Money Calculatiddseount Scale The Monetary Rule £.s.d. Scales -
Invoicing calculations.

[Note: This rule was produced in the United Kingdbefore the introduction of decimal currency. Adttthe
time the basic unit of currency was the pound isigfivhich was divided in

20 shillings each of which was further divided it pence (the phrase "12 pennies" was normallemras
"12 pence"). The penny itself could be divided iatquarter (a farthing)

or a half (a half penny normally written ha'penrihe symbol for the pound was "£", for the shilliwgs "s."
and for the penny was "d.". (The letters came fthenLatin currency of

Libra, Solidus and Denarius.)

A sum of 2 pounds, 12 shillings and 3% pennies didel written £2, 12s. 3%d. This was equivalent2®& 4.
Amounts of less than a pound might be written a&s &d. or 17/6,]

We have expressed the opinion that to most pebplslide rule is not the vade-mecum it should the T
engineer, the architect, the draughtsman and mémeysowould, at times, find

his work irksome and tedious without the aid ofglide rule, which helps him to cope with a masdethiled
calculations.

Unfortunately, there is a deep-rooted impressiai time slide rule is of little use for commercialaulations,
and especially for those which involve monetaryueasl It is true that if a

result is required correct to the last penny, tlieesule may fail to give it, but there are mammmercial
calculations in connection with which the slideerwlill give valuable

assistance. When the slide rule will not give resswith the necessary precision, it can alwaysdeslas a
check, and in this service alone it is worth a plan the desk. Should this

section meet the eye of any individual who, whilsaling with accounts, does not use a slide ruteask him to
keep an open mind on the subject and to spend anfautes in

investigating the possibilities.

In Fig. 10 we illustrate a slide rule designed teetthe requirements of the commercial user. Itatibnce be
seen that C and D scales, which we have studi¢iereand which we

regard as being the most important scales in adg slle, occupy their usual positions, C lyingrajahe lower
edge of the slide, and D on the stock adjacert ithe M scale just

above the slide is identical with D, but is use@¢amjunction with scale N.This combination of scaddlows us
quickly to calculate net amounts, after takingdiffcounts.
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The scales H, K, U and V are all graduated in tieesmanner as C and D, but they are so placedethats
appearing in D are automatically multiplied or ded by 12 or 20, when

read directly above or below in H, K, U or V. Othiatios may be obtained by projecting directly frone scale
to another, e.g. readings in K are 144 times tio&kand 6 times those

in H. Readings in H are 4 times those in V andi2#s$ those in U. Now all the numbers mentioned appe
frequently in our calculations. There are 12 irpaeh, 12 pence in a shilling,

12 months in a year, 12 inches in a foot, 144 gnass, 60 minutes in an hour, 20 shillings in aqah@0 cwt. in
a ton, 24 hours in a day. Many simple calculaticens be made

therefore by the simple process of projecting fimre scale to another.

For easy reference we now show the relationshipsdas the various scales in tabulated form.

Scale H. This scale is positioned, relative to pHuales, so that any value in scale M or scale muiltiplied by
2 by projecting, by means of the cursor index ¥nfrM or D into H.

These relationships are more easily indicatederatibreviated form which we now employ:

ScaleH. H=2 x M

H=2 xD

6 x H=K

H=24xU

H=4xV

ScaleK. K=12 x M



K=I2 x D

K=144xU

K=24 x V

scaleM. M=D

Scale N This is a special scale which enables discountbe tquickly deducted. Scale M is adjacent to scalerN
convenience in such calculations.

ScaleR.

The reciprocal scale lying along the centre ofdlide. We do not regard this scale as an impogaritof the
scale equipment of a slide rule, but we know tbates

people consider its inclusion an asset. Its usddianitations are discussed in Section 10 dealiith e
Electrical rule.

Scales C and D The scales we have studied in Section 4.

Scale U.

12 x U=D=M

144U =K

24U =H

6U =V

Scale V.

V=6U

4x V=H

24x V=K

We have purposely stated the ratios in terms ofiptigiation. The reader will readily appreciatettiage could
just as easily have stated them in terms of dimisithere is no necessity

to memorise these scale relationships. It is defiicto remember that 12, 2, 6 and 144 appear arttamg. With
a little practice one soon becomes familiar with thost useful

combinations.

Example: A certain type of coiled spring requires 8.25 ircb&wire to make it. What length of wire will be
required to manufacture 50 springs?

Over 825D set 10C.

Move X to 5C.

Under X read 4125 in D or 344 in U.

Also 4U is opposite 48D.

The answer may therefore be read as

412.5 inches, or

34.4 feet, or

34 feet 48 inches.

Problem 35. The cost of 1000 articles in U.S.A. is 48 dalldrind the cost of one gross in G.B. (rate of
exchange $2.8 = £I). Use scales U, C and K.

Example: Convert 655 kilos into tons (454 grammes =1 |b.).

Over 655D set 224C.

Move X to IC.

Set 454C to X.

Read 645D under 10C.

Result: .645 tons.

Alternatively

Over 655D set gauge point T (1014) in scale C.

Read 645D under IC.

(This method makes use of the special gauge panked T in scale C. 1016 kilos = 1 ton.)

Example: Below is part of a workman's time-sheet. His i#tpay for a 44-hour week is £7, 1s. 0d. For ogsti
purposes, each job has to be charged with the tatwst.

Job No. 904 8v4 hours

918 2¥4 hours

721 45 mins.

800 3% hours

856 50 mins.

Over 141D (141 = rate in shillings) set 44C.

Under 85C read 272s. in D or 327d. in K.

Over 45C read 29d. in H.

Under 375C read 12s. in D or 144d. in K.

Over 50c read 32d. in H.

For the second Job No. 918, the slide must bersadeso
Move X to 10C.

Move 1C to X.

Under 225C read in D 72s. or in K 86%4d.



The last example shows how more accurate resuljssoraetimes be obtained by reading values in differ
scales. In the Job No. 918 the answer may be @atamshillings If scale D

and appears to be 72s. with a possible error af.4nlthe answer is read in scale K we obtain 86atithout any
doubt as to the last penny.

In Job NOs. 721 and 856 the answers are read p#rige in scale H and the reader may perhaps bawe s
difficulty in seeing why we change to this scale.

Consider Job No. 721. The computation expressédiful 41/44. This gives the man's rate per howhitlings;
(141/41)(45/60) gives the man's rate for the jobhiflings; and

(141/41)(45/60)12 is the cost of this job in pence.

Now the 12 divided into 60 leaves 5 in the denortainand dividing by 5 is equivalent to multiplyity 2, and
this gives the reason for reading the result ifesita

For practice in this important type of calculatiwa ask the reader carefully to work through théofeing
problems.

Problem 36. A woman's rate for 42 hours is £4, 11s. 6d. Gateuhe labour costs to the nearest penny totbe se
against the following jobs.

Job No. 121 3 hours

129 4v4 hours

167 6Y4 hours

188 35 mins.

196 22 hours

219 55 mins.

Example: Goods bought at 22% below list prices are to beé ablLl5% above list prices. Calculate the selling
prices corresponding to list prices of 8s. 6d. 49k, 15s., 17s. 6d and 22s.

3d.

Now 100 - 22=78

and 100 + 15 =115

these calculations involve multiplying the origitiat prices by 115/78.

Over 115D set 78C.

Under 85C read 12s. 6d. in D or 150d. in K.

Under 933C read 13s. 9d. in D or 165d. in K.

Now traverse the slide, i.e.

set X to 10C and move slide to bring IC under X.

Under 15C read 22s. 2d. in D or 266d. in K.

Under 175C read 25s. 9d. in D or 309d. in K.

Under 2225C read 32s. 9d. in D or 393d. in K.

Problem 37. A man's rate of pay for 40 hours is £8, 10s.@alculate his rate per hour and the pay for 6%, 29
and 60 hours.

Example: A Hydraulic Power Co. charges 2s. I1d, per 1000bgalof water at a pressure of 950 Ib. per square
inch. Calculate the cost per horse-power hour.

(1 gallon water = 10 Ib., 1 cu. ft. water = 62.31bh.p. = 33,000 ft.-Ib./min.) The relevant figsiare:

35d. x (33000 x 60 x 62-3)/(10000 x 950 x 144)

which cancels down to

(33 x 62.3 x 35)/(950 x 24)

Over 33D set 95C.

Move X to 623C.

Set 24C to X.

Under 35C read 315D.

Answer: 3.15d.

On the back of the rule a conversion table formtising is given; it is the equivalent of the ®llig. 11.

The reader is advised carefully to study the exampihich now follow and to work out the problemsh&
examples are given in Section 16.

Example: An invoice price of £43, 16s. 6d. is subject to1886 less 15% less 2%:% What is the net amount?
From the table on the back of the rule or from Eijread 16s. 6d. = £ .825.

Set 0 of scale N to 43-825M.

X to 333N. (Note special gauge point at/3%.)

0 of N to X. X to 15M. 0 of N to X.

Above 2.5N read in M 24.2 = £24, 4s.

(The reader will please note that scale N readkvbals from right to left.)



TABLE FOR CONYERTING SHILLINGS AND PENCE INTO POUNDS
AND HUNDREDWEIGHTS ANB QUARTERS INTO TONS.
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We would here point out that we cannot add pergenganounts on by just reversing the operation ddfin
above. The reader will easily see why this caneatdne: 50% off 40 leaves

20. If we add 50% to 20 we obtain 30, not 40. Hosveif we wish to add on percentage amounts wedcaso
easily by using scale C. Increasing a quantityshy, 10% is equivalent to

multiplying by 11. Calling the 1 of C a 100, an@ thl of C 110, we see that the space between 1.and
represents an increase of 10%. The 1.1 graduatioioch we will call 110, is

our 10% increase mark, the 1-3, called 130, i8@% increase mark, and so on. If we use the grawtuat
which we must now call 200, we shall be adding 10884 if we use

graduation 3, we shall be adding 200%, and likewtseill seldom be necessary to go to these higltgntages.

Example: To 35 add 10%, then add 60%. (Please note thaisthist the same as adding 70% to 35.)

Set X to 35M. IC to X. Xto 1-1C.

IC to X. X to 1.6C.

Read the result in M under X = 61.6.

Problem 38. Calculate £8, 4s. 2d. + 15% - 30% - 12%:% - 7Y4%%% + 10%.

Example: Calculate 17% of £108, 10s. 0d.

Please note that this is a different type of caltoh from those immediately above. We now useesc@l and D.
Over 1085D set IC.

Under 17C read the result, 1842, in D.

Now we can see that 17% is approximately one-satld, our result must be £18.42 = £18, 8s. 5d. é€Smal
back of rule shows £-42 = 8s. 5d.)

If you will work out this result precisely, you wiind that to the nearest penny the correct anssv€i8, 8s.
I1d., and our slide rule has given us a resultiargo the extent of 6d. 6d.

in £18, 0s. 0d. is about 1 in 720, or less thansmenth of 1%, and it is the sort of error we naxgtect with a
10" slide rule. We can do better than this, anchogge the reader will

note how to make the best use of his slide rule.

17% of £100 is £17, 0s. 0d., and we can writedbign without using a slide rule. We now find 17%oé
remaining £8, 10s. 0d.

Set I0C to 85D. Under 17C read £1-445.

Taking the nearest figure from the table we see.#6 = 8s. 11d, and our result now appears as
£1700

1811

£18811

By breaking up the original figures into a largetpghich we can deal with mentally, leaving a smatdd
amount for slide rule calculation, we generally gahvery near the exact

result as we have done in this example. If theeead| work through the above, he will obtain t@me result
and satisfy himself that it is genuine.

Instead of using the table for converting £.448hilings and pence the reader may prefer to uséithnd K
scales.

Set X to 445D. Read in H under X 89s.

Set X to 9D. Read in K under X 108d.



Thus £.445 is equal to 8s. 11d, to the nearestyenn

Problem 39. What is 22%2% of £1662, 11s. 7d.?

(Work mentally 22%2% of £1000, and of £600, andthseslide rule for the odd amount, then obtaineckhy
using the slide rule to take 22%:% of £1663. Thi§gite the result to the

nearest pound.)

Example: In a factory time-sheet the following t®af overtime appeared:

Mrs. A 3% hours

"B4"

Miss C 4% "

"D2%"

"ET7Ya"

All these women are paid 78s. 0d. for 44 hours,aedyaid 1% times day rate for all overtime. Thant of
pay due to each is required. We shall calculatengsays for overtime and

add them to the 78s. 0d. since more accurate sesilltbe obtained.

To 78D set 10C. X to 1-5C. 44C to X.

Set X to 45C.

Under X read 11s. 11d, in D or 143d. in K.

Set X to 475 C.

Under X read 12s. 8d. in D. or 152d. in K.

Set X to 725C.

Under X read 19s. 4d. in D or 232d. in K.

Now traverse the slide to compute the overtimeMos. A and Miss E.

Move X to 10C. Set 1C to X.

Set X to 35C.

Under X read 9s. 4d. in D or 112d. in K.

Set X to 275C.

Under X read 7s. 4d. in D. or 88d. in K.

The overtime payments are Mrs. A 9s. 4d., Mrs. B. 11d., Miss C 12s. 8d., Miss D 7s. 4d. and MiskOE. 4d.
These amounts added to 78s. give the amountsdrebéed to the

various workers. This example shows that for saabunts of a few shillings the results may be ieatale K
to the nearest penny.

This example shows how quickly pay for differenut®worked can be calculated. There are alternative
methods of working as the reader will realise,dlthe workers on any rate, in

the above 78s. 0d. should be dealt with togetlhecesall the payments can be obtained at one oseitings of
the slide. When the 78s. 0d. group has been exddust-set the slide to,

say, 82s. 0d. The slide rule will generally giveults quite accurate enough for the purpose. Wemethod of
working is appreciated, the slide rule will be greéd to the ready

reckoner.

Problem 40. Calculate the simple interest on £59, 8s. 2d. 8% days at 4%% per annum.

Example: Convert $341 to sterling. Rate of exchange £1 6%-8

Over 341D set 286C.

Under 1C read £119.2 = £119, 4s. 0d. in D.

Problem 41. A workman receives 8%d. per piece. In the courseddy of 8% hours he turns out 61 pieces.
Calculate his earnings per day and per hour.

A great variety of examples could be given, but tiook must be kept to moderate dimensions. Argutation
which involves the operations of multiplication adiiglision may be

effected by slide rule, and the reader will havdlifficulty in finding opportunities for exploiting. Further
examples will also be found in Section 16.



