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The usual method of indicating q g to groups, but
punched in the same field on the Hollerith card, is by means of what are known ag
‘designations'. In accounting work for instance, & credit value may Lo designated 3
and a debit valuo designated 4. Theso derignations are punched in assigned columns
of the card along with tho respective values. Thus in a five-column ficld a eredit
value of 1472 will be punclied as 31472 and a debit valuo of 39 an 40039, Sou also,
designations are ured to distinguish between positive and negativo numbers.

On tho Hollerith Rolling Total Tabulator (i.e., the punched d edding and
subtracting machine)arrangements are there which take algebraic signa into account ;
that i, all valucs designated by one figure can be added and all values designated
by another subtracted. On the Hollerith multiplying machine, however, while two
factors are read from the card, multiplied and their product punched on the same card,
there is no provision to take into account the signs of tho factora during the multiply-
ing operation and to indicate the sign of the product by designation or otherwire.
It becomes necessary, therefore, while multiplying two variables z and y from & serics
of cards, to sort the cards according to designations of z and y into at Ieast two groups,
one ponding to positive prod and the other to negative products, and deal
with theso groups scparately. If with further tabulation or other work in view, it Is
desired to denote tho signs of the products alko by designations, then punching by
hand or gang-punching has to bo resorted to.

Problems in Hollerith work involving multiplication of positive and negative
quantitics, though less common in Accounting, nre frequently met with in statisti-
cal and certain other mathematical calculations (e.g., calculation of coeflicient of
correlation between departures from normal of charactera like temperature and rain-
fall).

Two methods are given below which show how the use of cortain particular
designations and a little additional plugging on the machine, ennble the signs to take
care of themsclves during multiplying operations and permit the products to bo pre-
fixed with their appropriate ‘signs’.

The type of machine reforred to ini detailing these methods is either the Hol-
lerith Decimal Multiplying Punch or the Hollerith Decimal Cross-footing Multiplying
Punch, each with multiplier and multiplicand ters of cight digit capacity.

124



SIGNS ON HOLLERITH MULTIPLIER

Method I :—Desiguate positive factors by 1 and ncgative factors by 9.
Muitiply designations also along with the factors and use the unit-place of the desgna-
tion-product to designate the product of the factors.

Thusif + =1 and — = 0,then,

+X+=2Ixl= 1=+
+X—=1X9= 0=
—X—=0x0=681=4

{Plugging :—For factora, plug as usual. For signs, plug designation columns
of muitiplicand and multiplicr fuctors from'Brushca’ socketa to the 8th (last) sockets
of multiplicand and multiplier counters reapectively. Plug 15th socket of product
counter to designation column of product in the ‘Punch’ sockets.)

This method requires that the multipficand and muitiplier should not toge-
ther have more than seven digits, as otherwiso partial products caured by designa-
tions would interfere with the required prod

Ezample. To multiply — 9786 and — 898
Punch factors : 90788 and D88
Multiplicand counter : 00009788
x
Multiplier counter : D009
Product counter : 8100961568787828
Punch product : 18787828
Read : 48787828  Answer.

Method 11 :—Designate positive faclors by 0 and negative factors by 5. Add
lesignations alone by cross-foott, while factors sre multiplicd. Uso unit-place of sum
of designations to designate the product of the factors.

Thusif + =0 and — =35, then
+X+=0+0= 0=+
4+ X—=—=04+5= §=—
—X—=54+5=10=+

(Phugging :  For factors, plug as usual.  For xigns, plug designation columns
of multiplicand and multiplier from ‘Brushes’ sockets to the 12th (Inat) sockets of
cross-footing R.H.C. and ervsa-footing L.H.C. respectively. Plug 12th socket of
product counter to designation columin of product in the ‘Punch’ sockets.)

*Positions whore fguros in italics occur are not td be plugged for.
1Crown.footing is & feature on cortain typos of Hollerith Multipliors, by which figuros can bo croms.
aided to o cross-subtructed from tho product of fwo fuctors, iie., it allowa oprnitions of the typo

ute try
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In this method the multiplior and multiplicand should bo such that their pro-
duct doos not exceed eloven digits.

Example. To multiply + 803708 and — 93303
Punch factors : 0813763 and 505803
Multiplicand counter : 895708

X
Multiplicr counter 05803
Croxs-footing R.ILC, : 0
+
Crous-footing L.1L.C. 5

P’roduct counter and
punch product : 585871007784
Read @ — 85871007784  Anawer.

When foctors are of more digita than spocificd abovoor when the counters
are to bo usod to full capacity, it is still possiblo to obtain the signs by either of
tho above methods, provided tho signs aro obtalnod and punched in an additiona!
run of the cards.
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