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PREFACE.

I rrorose to give here a brief sccount of the originetion of the methoda
for the formation of logarithme and anti-logarithme which are developed
in tho succeeding pages,

A systematic and practical method for the formation of logarithms
will, probably of pecessity, comeist in the resclution of the number
whose logarithm i3 required into factors, and the addition' of the
logarithme of these factors, teken from a tabla previonsly prepared;
the som being the logarithm reguired. Alse, the formation of an
anti-logarithm will be effected by the decunposition of a given logarithm
into & seriea of logarithma talren from a table, and the multiplication of
the corresponding numbers, the product being the reqmired anti-
logarithra, The cxtent of the data is minimized if, which is not
nevesserily the case, the same table is used in both the direct and the
inverso processos; and both procesees will depend more or less on the
form of the factore whose logarithms are tabulated.

The earlicet systematio logarithmie method with which I am ae-
quainted is Mr. Manning’s, of which sn secount is given i the
Plilosuphical Transustions for 1808, Mr. Manning’s paper is reprinted,
(“nearly as it stands,” Mr, Yonng says,) in Young's ** Elementary Essay
on the Computation of Logerithme™#* DMr, Manning firet rednecs the
number to be dealt with, in the mauner described on pp. [8] and [32]
of the following Introduction, to the form 14 N;, where N, ia a decimal
fraction; and he then multiplies the number thus modified down to
unity, by the employment of & succession of factors, 1—'1, 1—-01,
1—=-001, &e., (the general form being 1—-17, where # takes the values
1,2, 3, &e., successively,) till the decimal portion of 1 4N, is exhansted.
It is obvious that the product of the factors by which this exhaunstion
is effected will be the reciprocal of 1+XN;; and henee that the sum of
their co-logarithms will be the logarithm of 14N,. It is the co-

* Becand Edition, London, 1845, pp. 67 te T
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logarithme, with the first nine multiples of each, which form the data
in this method.

Mr. Manning’s method i remarkably simple, but it is also
exceedingly tedious, Multiplicstion by a factor of the form 1—-1%, is
effected by snbtracting from the multiplicand the maltiplicand itself,
removed r pleces to the right; and the resolving process thus consists
of series of snbtractions of the simplest character, which moreover do
not need to be formally continued after the exhaustion of the first half
of the decimal places in N,, Still, with this sbatemént, the pomber
of subtractions requisite remains s0 numerous a8 to render the process
exeeedingly irksome,  In an example of it now befora me, the formation
of log 7 to sixteen places, the nomber of snbiractions is thirky-eight,
occupying seventy-gix lines, and the number of tabular entries is twenty-
one. ,

The next etep, constituting a great advancs, was made by Mr,
Thomnas Weddle, enhsoquently Profossor in the Royal Military Collago,
Sendhurst. In The Mothemotician for November, 1845, Mr. Weddle
gives an acconnt of both s logarithmic snd an anti-logarithmic method,
“ discovered,” he says, * nearly soven yeard ngo.” The fiest of ihese
methods ho describes as e modification of Mr, Manning’s. Mr,
Manoing’s facters aré of the form 1-—-1"n, when # is always unity;
Mr. Weddle’s are of the same form, but in them % takes all values
from 1 to @; the efect of which is, that st tha eost of a few multiplica-
tors by factors of & single digit, tho nombor of subtractions ik reduced
by sbont fonr-fifthe. In the exsmpls already referved to, invelving by
Mr. Manning’s process thirty-cight subtractions, six only sre needed
when it iz worked by Mr. Weddle’'s. The number of tabular entries is
about tho pame in both processes.

Mr. Manning did not attempt to apply his data to the converse
problom, Mr. Weddls, as intimated, made this application of his
data. His tabulated logarithms, {extending to sixtcen places,) being
those of the reciprocals of the factors, he decomposes the eomplement
of ‘the given logarithm, by sulitraction, into r serice of velues taken
from his table; and multiplication of the corresponding factors gives
the required number.

The next step, se I suppoee, was taken by myself. It consisted in
tho construction of a now table, to twelvo places, in which the factors
were of the form 1—("01)n, permitting @ consequently to take any
value of two figuree; thaf is, from 1 to 99, The effect of this was, in
both the dircot and the inverse processes, s reduction in the number
of tabular entries of nearly one-half, and in the number of figures of
about two-fifths.
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In my table, which, with the requisite description and examples,
appeared in the Mechonies' Magazine for October and November, 1846,
the datn were for the first fime armnged in columns, corresponding to
sneccessive velues of r; while the values of # occupy the argument
colamn, :

It will be convenient, in Indicating the extent of any specified table,
to designate it as a oneo-figure, & two-fignre, a three-figure, &ec. table,
according ng its argument consiets of one, two, three, &e. figures,
respectively. My table, juet referred to, was o two-figure table, and
Mr, Weddle’s was e one-figure table.

The next publication was a peper by Mr. Hearn, of the Royal
Military College, Sandhorst, which appeared in the Mothematician for
March, 1847, It waa eutitled “Praciical Method of forming Logarithme
and  Ants-Logarithmes, dudapendently of Ewtonsios Tables;” and it
contained two one-figure tablos, to ten places, of whick the first was
intended for the formation of loperithme, and ihke eecond for the
formation of snti-logarithmas, The first of these was similer to Mr.
Weddle's table, and the manner of ueing it wae the zame. It there-
fore noods no forther remark hers. In the accond table the factors,
instead of 1—(*1)™n, wore of the form 14 ("1}*#; s0 that in its spplica-
tion to the purpose for which it wes intended, the subtractions pre-
viously requisite woro ropleced by sdditicns, thas materislly improving
the anti-logarithmic operation.

I aaw that thiz wonld be still further improved by the sdaptation to
it of & two-figure table. I sccordingly constroeted auch a table fo
twolve places, snd I found thaf in its nse my expectations wera fully
realized. The number of tabular entrics was roeduced one-half, and
the nomber of additions i 4 still highear ratio,

My papor, deseriptive of this anti-logarithmio method, and aceom-
panied by the new table, sppoared in the Mechonics’ Magezne for
February 12, 1848. Hoon after the preparation of this paper, 1 dis-
oovered a method of applying a table of My, Hearn's form to the con-
atruction of logarithimng; and I deseribed this method, with an oxample,
in & paper which appeared in the same journal a fortnight later, in the
number for February 26.

The result of my extension of the two tables had proved so satisfuc-
tory, as regards the gbbreviation and improvement in other respects
of the processes, that T now resolved on the construction of a three-
figure table, in which the data should cxtend io twenty-four places,
and which would therefore be available for formations to the nomber
of places named. I adepted for the extended table the form proposed
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by Mr. Hearn, as possessing on the whole the greatest facilities for
both the dicect and the inverse operations.

It in the table resulting from this extension that forms the basie of
the present Work, The methods employed in the censtroction and
verifieation of it are briefly described in Bection IV, of the Introduction.
The labour attending these operations, (in which I had no assistance,)
was no doubt very considernble; but, from the evidence already
aoquired of the power snd utility of the table, I am satisfied that the
labour was not il bestowed,

The table was comploted upwards of twemiy years agn. Enowing
it was not of & character likely scon to ropay the cost of printing, I
suffored it to lis by me in manuscript, {(naing it ocensionally for my own
purposes,} for o namber of years. At length I made an abridgment
of it, adapted for formations of twelve places, which, with the requisite
explanatory matler, I communicated to the Assurance Megasine, in the
twolfth volume of which my pnpors appeared.* They were anbse-
quently collected and issued in a separate form, in 1863, by Mesars.
Layton. This twact, aficr somo years, came under the notice of &
gentleman with whom I had no previons acquaintance, Thomas Warner,
Eaq., FRAE, of 47, Snssex Square, Brighten. Mr, Warner epened
# correspondence with me, in the course of which ho waa pleased io
speak very favourably of the probablo nitlity of the large tuble, and he
offerod me & most handsome contribotion towsrds the expense of
putting it in print, Baving mentioned thiy circumstance to twao
gentlemen interested in such wmatters, they each offered, guite spon-
tanconsly, a liberal contribotien, in eupplement of Mr. Warner's,
towsrds the eame object. T huve pleasure in naming the gentlemen
who gave this gratifying proof of their nppreciation of tho value of the
table. They were, J. W, L, (leisher, Esg., F.R.3., of Trinity College,
Cambridge, and H. D). Hoskold, Esg., Civil and Mining Engineer, of
Dean Forest, Gloucestershire.

Encouraged by the approval of such competent judges, I put the
table to press. During the preparation of the introductory matter, 1
have hod many suggestions, by which I have profited, from Mr. Glaisher,
Mr. Warner; and my friend Major-Cten, Hannyngton, to all of whom I
desire here to record my thanks, To Mr. Glaisher, in perticular, for
the kindly interest he has taken in the progress of my Work, and the
encouregement thus affordod me, my special thauks are due.

It may be fitting that, ere I close, I should advert briefly to other

# [ thiok it needful to mention thet, in the papers referred to, T explained and exemgdified
the wse of both Weddle's and Hearn's one-figure tableg, and of my own two-figure tubles.
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mothods that have been proposed for the formation of logurithms,
akin to these I have described, amd to other publications of the
seme or similar methods,

The first in order of date with which I am scquainted sre two
methods suggested by the late Mr. William Orchard, in & letter which
appeared in the Mechandes’ Magosine for Feb, 26, 1848, the same
number which, as already intimated, contained the first example of my
present logarithmic method.  Tn his first mathod, Mr. Orchard, availing
himself of my extended teble of Hearn's form, dealing with the number
whose logarithm is required as o decimal fraction, multiplies it «p o
unity by the use of the tabular faciors. The sum of the logarithma of
the factors employed is the co-logerithm of the given number. The
operation in thia method is a very compact ona.

In Mr. Orchard’s sceond method he proposed te multiply up the
number as before, by a series of Eators of the form (1-1)%, (101},
{1-001)®, &c., # having in each easc o suitalls value, never excocding 9;
and he nsed the binomisl fastors in the mulliplications, As the method
was only suggested; Mr, Orchard gave no table for its application.

The next in order is Mr. Oliver Byrne, whoss method is described
in & work published in 1849, entitled,  Practical, Short and Direct
Method of Culouloting the Logurithm of any GHven Number, ond the
Numlber correspending fo any iwen Logarifim.” BMr. Byrne informs
us in his Introduction that he discovored his methnd ““abont twenty
}rmrs ngo.,i -

Mr. Byrns having, by sn ingenicua application of Legrange's
Theorem, provided himself with s seriss of ten numbers, ranging from
1 to 10, the figures of which are tho same s those of their logarithms,
rospectively, genmerslly multiplies the given oumber up to the next
greater of these tabolated numbers, by the requisite factors of the form
employed in Orchard’s second method; effecting the moltiplications,
alep as in Orchard’s method, by sid of the binomial co-efficients. The
sum of the logarithma of the factors, subtrected from the nmumber
employed (ot ita logarithm) 18 the logarithn required. The method,
it thus appears, is virtually Orchard’s, the main distinction being that,
in the Inst named, the final subtrection is the formation of an arithmetical
complement.

I refer next to Gen. Shortrede’s Logarithmiz Tubles, published in
1849, Gon. Shortreds boing home on forlongh, and cccupicd with the
issue of his tebles, my papers in the Mechanies’ Mogozine came under
hig notice, as alao Weddle’s and Hoarn’s papers in the Mathematician.
He computed extended tables of the forms msed by those gentlemen,
and introduced them into his volame as follows:—first, & two-figure



