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Object name: Table of the logarithms of the natural numbers from 1 to 108000, a proof copy to the 1st Edition
Vintage: c.1827
Synopsis: Babbage, C., Murray: London, contains a printed inscription from Babbage to Lt-Colonel Colby of the Royal Engineers.
Description:

In 1827 in the midst of the design and construction of his Difference Engine No.1, prompted by his friend Lt.Col.Thomas Frederick Colby of the Irish Ordnance Survey (another founder of the Astronomical Society), who wanted a compact set of field tables, Babbage compiled a greatly improved table of logarithms, a major achievement in itself, by comparing many existing tables, and where different, recalculating the correct value.
As well as Babbage’s printed inscription to Colby following the title page, see Figure 10, explicit and implicit references in the preface by Babbage to Colby attest to the importance of Colby’s contribution to the compilation. For examples, p. vi, ‘For the whole of the readings subsequent to the third, I am indebted to the kindness of Lieutenant–Colonel Colby, under whose direction they were executed’; p. vii, ‘With the assistance of my friend Lieutenant-Colonel Colby, I examined a considerable collection of tables of different kinds’. According to Prof.J.G.Byrne, Colby did much of the proof reading, some of it in a tent on top of Slieve Donard [4].
Babbage was particular about the layout of the tables and the colour of the paper they were printed on. This proof copy and the 1st Edition of 1827 and 2nd Edition of 1831 were printed on yellow paper; the 3rd Edition of 1834 was printed on green paper for the Hungarian Academy of Science; the 4th Edition of 1844 was printed on plain paper. The John Gabriel Byrne Collection also includes a copy of the 4th Edition, see elsewhere in the Literature category of this catalog, and the Library of Trinity College Dublin has the 1st Edition, as well as the 3rd Edition.
There is a very faint inscription in lead pencil on the recto of the first fly-leaf of which enough words could be read in visible light to identify the hand as that of Charles Babbage. Approximate multi-spectral enhancement in the visible spectrum showed that it might be recoverable, see Figure 5, and in March, 2017, Tim Keefe in Digital Resources & Imaging Services in Trinity College Dublin scanned the fly-leaf in the infra-red, and processed this to obtain the splendid image reproduced in Figure 6, wherein the inscription may clearly be read as:
Line 1:    A Receipt given for this and the other one

Line 2:    to be returned when the volumes are

Line 3:    returned.

Line 4:                             C. B.

The hand and signature in Figure 6 may be compared with Babbage’s hand and signature in his letter to Lady Rosse reproduced in Figure 7.
The following details show that this volume was a proof copy sent by Babbage to Colby prior to the publication of the 1st Edition:

a) In this volume the covers are entirely covered with vellum, whilst the 1st Edition and later editions all have triangular vellum corners and vellum spines, with the remainder covered with marbled paper. 

b) The end-papers of this volume are yellow, while those of the 1st Edition are white.

c) The text of this volume is verbatim with that of the 1st Edition except that the footnote indexed by the '*' in the fifth line on preface page vi of this volume is missing, whereas the footnote itself ,‘* Now that of Mr. Clowes.’, is present in the 1st Edition, indicating that this copy is incomplete. Thus it appears that this volume is a pre-production copy to the 1st Edition.

d) The above-mentioned fly-leaf inscription then suggests that it is one of two volumes that Babbage had made available to the addressee, and given the extent of their collaboration in preparing the tables and Babbage's cryptic signature, 'C.B.', Colby surely is the most likely addressee, as the following details confirm.

e) On p. xvi of the introduction the word ‘same’ has been struck through and ‘preceding’ written interlineally above it, see Figure 17, and this hand compares closely with Colby’s hand in his letter of 14 July, 1835, see Figure 23.
f) The volume has been stamped on four pages with the stamp of the Irish Ordnance Survey of which Colby was the Director.

It consequently appears that prior to the publication of the 1st Edition Babbage sent two proof copies to Colby, presumably so that he could proof-read them, and requested them to be returned. This copy, however, was not returned but apparently retained in the Irish Ordnance Survey.

It is worth noting that Colby’s correction of ‘same’ to ‘preceding’ on p. xvi was not registered in the 1st Edition, but in the 3rd and 4th Editions the entire paragraph has been substantially re-drafted.

This item was donated by Dr.Brian Coghlan and Dr.Dan McCarthy after acquisition at auction on 7-Dec-2016 at Mealy's, Kilkenny Road, Castlecomer, Co.Kilkenny.
We wish to gratefully acknowledge the expertise and assistance of Tim Keefe, Head of Digital Resources & Imaging Services, Trinity College Dublin, who successfully recovered the fly-leaf inscription by taking an infra-red image of it. For details of how this was done please see [3] in the related folder in this catalog. Also the vigilance of Daphne Gill who thoughtfully brought the impending auction of the item to our attention, and the assistance of Dr. Ronald Cox who kindly provided the copy of Thomas Colby’s letter reproduced in Figure 23.
Sadly:
The 1st edition was published in 1827, the same year as Babbage’s father Benjamin, his wife Georgiana, his 2nd son Charles and his newborn 8th son Alexander, all died
The homepage for this catalog is at: https://www.scss.tcd.ie/SCSSTreasuresCatalog/
Click 'Accession Index' (1st column listed) for related folder, or 'About' for further guidance.

Some of the items below may be more properly part of other categories of this catalog, but are listed here for convenience.
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Figure 1: Charles Babbage’s Tables of Logarithms, proof copy to the 1st Edition, front cover
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Figure 2: Charles Babbage’s Tables of Logarithms, proof copy to the 1st Edition, rear cover
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Figure 3: Charles Babbage’s Tables of Logarithms, proof copy to the 1st Edition, binding
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Figure 4: Charles Babbage’s Tables of Logarithms, proof copy to the 1st Edition, inside front cover and first fly-leaf
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Figure 5: Charles Babbage’s Tables of Logarithms, proof copy to the 1st Edition, first fly-leaf
showing the faint inscription in lead pencil, with two approximate multi-spectral enhancements revealing:

"… given for the ....

... when the ...

…"
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Figure 6: Charles Babbage’s Tables of Logarithms, proof copy to the 1st Edition, processed infra-red image of first fly-leaf.
Courtesy Tim Keefe, Head of Digital Resources & Imaging Services, Trinity College Dublin

 “A Receipt given for this and the other one
to be returned when the volumes are
returned.
 C. B.”
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Figure 7: Charles Babbage’s letter to Lady Rosse on 5 June 1862.
From Prof.J.G.Byrne’s copy of Babbage’s letter J_1_6
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Figure 8: Charles Babbage’s Tables of Logarithms, proof copy to the 1st Edition, verso of the first fly-leaf, and the recto of the second fly-leaf
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Figure 9: Charles Babbage’s Tables of Logarithms, proof copy to the 1st Edition, Title Page
At the end of the first line of Babbage’s list of societies the word ‘Paris’ has been carefully erased. Note also the stamp of Irish Ordnance Survey
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Figure 10: Charles Babbage’s Tables of Logarithms, proof copy to the 1st Edition, printer's address on page [ii] and the printed inscription to Colby on page [iii]
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I~ presenting to the public a new table of Logarithms, two things
pa rll( ularly (leand the attention of the editor—their correctness,
and the facility with which they can be used by computers. In
order to give confidence in their accuracy, it is necessary that the
culations s h uld be true, and their results correctly printed; and
t the means by which this has been attempted to be a accom-
plished should be fully stated.
The followmv arrangement was adopted for the purpose of insur-
ing accuracy in the printing.
A copy of f the stereotype logarithms of Callet was carefully r
ver with the folio edition (1794) of Vega’s logarithms, to ten
figures, and whenever lhe last ﬁgure m Ca“et’s logarithms was
foundﬁ to have been incre: with red ink. All th
minal figures thus rked were b p ted with a dot belo:

,.
._=—
Q

es were cast having dots below the figures, and also others
l‘wg figures gmalfer than those in the body of the table These
latt to be employed whenever the third figure

rithm changed.

The proofs of the prese
the marked copy of Ca
Hutton’s logarithms, :
Vega’s | gmh-»fl 74
Tlsmzy were now fecened TC e printer, al € again com-
pared with the logarithms of Vega far as 100 000 the last 8,000

ad ﬁm e of Callet. 5thly, The first 20000were
the Trigonometria Artificialis of Briggs. Folio.

'.:l"
H
‘Q<
&9

with

tablea were read th : Ist, wi
's nthms 2d]y, wﬂh a. copy of
1804 3dly, with a copy of

e n
h 1
1633.
They were next returned to the printer, and stereotyped, and the
proofs from the plates were read ; . 6thly, with the logarithms of Vega
as far as 47,500 ; 7thly, with the whole of the logarithms of Gardiner,





Figure 11: Charles Babbage’s Tables of Logarithms, proof copy to the 1st Edition, verso of the printed inscription to Colby on page [iv], and first page of the Preface on page [v]
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f’]ay[or,llto 7
, with the loam(hms [ i S with “]
d 912(;,?('();;; };Zﬁ%’erg:l'zl;et‘gt readers they were again rea
L Y ted at
lo of tables prin
Ioganltl'gmsa?i-’;{]v el;l'enen(i]pg ‘hh] ati)c lt};]e yconstant attention (;f
gath,” anc t work
M (; Sstl;) ]l\llper‘ll‘ﬂlf)glllse’lllt of that establishment, the presen
Mr. Cox, the s i i
lly indebted- at 10,000, and terminating
2 ’Inat!;::ata‘blle of loga rit hm g inn lthe stereot)’plﬂgv detect d ten
08 he readers, prewious 2 h ﬁxst sheet, before
at 108,000, the ight of which occurred in the e
errors of figures, ‘]?( vhich Mr. Cox had arranged, ha g
the syste%f‘ or ', differences, there were fourherr S. . st
ong t e ‘
ac?h: ngst the dotted figures, which “3 re muc of making accurate,
correct, and W 1 h the prmter had fewer
there were found eighteen er 3]6 Zl]sg o emg U
me the cxrcumstauce % t them as soon as possnble,, in
t use, it was nece ssary to ﬁl‘ltno 9 harden previous i
rd allow of time for the 1s ?rlx seven errors were dis-
bmdmo In the readings, after stereotyp g,ﬁ il e
cmered in the Jogarlthms and one in the differences. A
been corrected in the plates, a and a list of them is gll:/en t A
£ the preface. For the whole o of the reading ssusqu o
511rd 6}£m indebted to the kindness t;é‘leutena nt-Col Ys
tion they were execu
“n%xex th Ef:)?xf;e:e;dmu’ thh Vega's logarithms to ten figures, 93
ses were observed in Wthh the last three ﬁgures in those tables
ca 00 As those tables were themselves true to the nearest
uni t, no t certain whether, if these logarithms were given to a
eater number of ﬁgures, e 8th, 9th, and IOth might not be 499”
Elrwhlch caset e last figures of the table even ﬁgur s, ough
not to be increased and dotted
Thus the logarithms of 1 011 is
0050517 500 ;
same number to seven figures is not
0050518,
because the logarithm to twelve ﬁgure is
5 517 499 93,
and the eighth ﬁgurebemgreally4 the truelogarithm to seven figuresis
0050517

akl

ut the logarithm of the

- res succeeding the seventh
99 or 500.
urteen instances, th gures were 4999 or 5000.
And in two cases, they were 49999 and 50000.
It became necessary therefore, in all these cases, to have the
logarithms carried to more than ten figures.

-

In many of the earlier instances, the logarithms were calaiilated
to hﬂeen ﬁgures but as I found it necessary, during the progress
of the 1m>pressr0n to visit Paris, I availed myself of that Opportunity
of consulting the great manuscript tables preser\'ed at the Obseryg-
tory, which were calculated’ under the direction of M. Prony

Through the kindness of the Marquis Laplace, President of the
Board of Longitude ufbmmze of M. Bouvard,and of other members
of that distinguished body, I enjoyed every facthty for making the
comparisons which were requisite for this purpose, as well as for
making extracts necessary to me for other calculations.

Although the hbemhty with which these treasures of calculation
are thrown open to those who may wish to avail thems lves of them,
and the attentions w]‘u ich such persons receive from every officer of
thx establishment in which th ey are deposited, deserve to be recom-

dYeﬂ mmmlhglt in ~@bl similar cases, I still may be permitted to
so vast a memument of industry and of science
re more useful, a: ore perfect and inde-
y e limdymg it in st.ereotype plates
rd to those arrangements, on which the facility of using
s, I shall offer a few remarks, although at t %e hazard
g) be tow more attention than may be necessary on a
hich may appear of t nﬂnmg importance.
‘ azs sis \tamxce nf my friend chwtenant—Co}on Colby,
@X’m\l \nsrdremble _collection of tables of dlﬁ'erent kinds,
tl’ he view of discovering on what typographical circumstances
p rspmwnty depended.
‘Wherever we observed any remar kable for clearness or for obscu
ve endeavoured to discover and to note the cause of such
an appearance. From this exammatmn resulted the followmg
J]ieém of rules, some of which com: adedh mediate assent,
thers Wevr@@f’ lore doubtful pro :
e@@m facility of r ‘
ze of llmig@e a@%ﬂ:.,%uﬁ on the proportio;
i e
Figures of the same or nearly the same height, are prefer-
those in which some of the digits rise above and’ oﬁh?rs fau
line, because they nterfere less with the s

the lines
This becomes still ry, if from any cause it is desir-
able to dinsmm»gmsih s'@me Qf ﬁhe ﬁgﬂres by means of a bar, a dot, or
.,wy @mﬂi@r i 0, | mlmer abme or belmw khem

Th s 0 ical colum

Qf T nearer
PT ce dmgf ml’ mm '
lines is to leave a w]mma; line at thne eummemcemem of every column,
which not only assists in directing the eye, but makes the adjacent





Figure 12: Charles Babbage’s Tables of Logarithms, proof copy to the 1st Edition, Preface pages vi & vii.
Note the '*' on line 5 of page vi, with no corresponding footnote below
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tallines. ey varance wlth a general principle which 1 found it necessary £o
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* a single X or R0, cumstance. The prmcnple ll ded to is, that
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figures of any logarithm be selected, in the middle o'r in any pare
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e e s s ta ] w“h ‘ g“r s of the 1°§a rithms cease to be opposite
bles h f ﬁrs ﬁgures d For the sa helr corresp nding natural nu umbers.
large typ t
reaso
than (he rest =
dil the eye in turning over e
shought adusable to put at the top of the left- hand pag 88 :l;p €
first ﬁgures of the first logarithm m that 5
order to make the finding of the page in W
rithm occurs Pqual]y easy. k h figure ;
Bylsa ngement, the ght—handpags will have the number _,;-_;,g ﬂl - o objotion o 1 o
tead of the logarithm but thls was not princip
R e m G deviati ncre: h breadth of the page, a circumstance which could not
thought an bJecnon of sufficient impo. rtance to Justlfy a deviation : : B R T o
from tbe ord o which they are placed on the opposite p d; ; e e
il ”97' 10 P o ”’ff tJnges efmtzrllz The ut of this latter part of the table was so sensi ibly felt,
Me tt’m, ”w hu"dn’d& il ot e_z/f,:tayt; that the plan of e mplo V “g figure of about half the usunal size
the same. for seuieral{lmes The re hn Of{thl rule Is, tg:}ilt e eye o wﬁe}:mlg,‘ ﬁnd e mg me o ype ta el st
has not to travel so acquire the m B s e c
e ciple which has been ;% d}@ :
The arrang of the table was a subject of attentive con- w2 spﬁ@sﬂen@df@wth@c@m 0. It will be
sideration, and I avalle yself of the observations of many of my ) e it ﬁg i » eeﬁs,_ iy It willbe obse the e
fnends who had had eat experlence in th}? use of tzbleﬁ hT}[:e .1‘1%.{@@ ?m m@m ly in the hls leof the iace
h lfib dy ic l: e proximity f @oa l.. e one makes the difference of
s 2 ioes e p@ mm nh@WHw vertical line preceding
cach logarithm is P@ﬁd@m@i -o;re appa v ‘the space which thus
occurs on the ]leftsqtdeofe very ﬁgure aﬁer the cha nge has taken

page in a
hlcha num berora oga-

change in the thlrd ﬁgure of a ogant
it does not occur precisely at the end of a line.
method used by Callet, of bringing down the remainder of
the lx ne so as to leave a bl ank space between it and the preceding ; hlace.
one, had many admirers. It is, however, liable to some objections : g E“" the adoption of this small figure, another advanta ha be
it prevents the occurrence of the blank mtenals at regular perlods ained ; the pages are now dmded at eve ﬁfﬂl lin e
(usually once in five lines,) an inconveni of some m and ;,p ce, which 1 enabl 2l tek
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esult is
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Figure 13: Charles Babbage’s Tables of Logarithms, proof copy to the 1st Edition, Preface pages viii & ix
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of distinctness than arises from the use o{ (;’t(l;:seelze;g ‘lr):

1£ 2 rule is placed at intervals of ten lines, {a,mllnes P
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ind tdbk o Idel?l;¥ lprg\rem nt in the present tables, is

typographical execution. When

an h on/ontal one, intersect each ot ther, one

ofthe passage of t the oher,

he two printed

I

de; gll’

which ‘I should recom:

my own COpY;

;i,-lequ); t occasion for the use of these tables
8th. Iernever addzttonal informa tum _can b

in
PO osition was therefore change
n increased are distinguished byadot
e
de ch page of the logarithmic table, and sep
from it by a bro d dark line, are placed the degrees, mmutes,
d seconds corresponding to the natural numbers adjacent. The

unhty of this addition is so great, and its employment so frequent,
that it was thought desirable to add it even at a considerable
in crease of expens The circumstance of this table bein

in pages of fifty lines each, a plan which was required

otber reasons, has caused th whole
terminate at the bottom

from

be feared from overlookin

colum

considered of less importan

m employing a page of smty lines. If, however, any error houM
g the change of the minutes in the first
n, or of the degrees in the second, which m may occur in the

xi

middle of a page, it m
mk under the figure
column, and one in bl

may be pointed out \)y draw m
where the change ftakes pL\c
ack ink at similar places in the
In order to prevent the inconvenience of the tables f
catching the eye of persons only using the loga: rlthms, it has \:rcs
put in different md much s alll er type, and has com \eetee\n
separated from the I‘“b‘v by oad dark line. g

Oth. The ﬁhﬁ‘bxc ables in avolume ought to b d tinguis df Tom
each other by the ar Lof the printer, in such a ha

may, from its peewl’mm by, be readily dmtmguwh tl in tummg the
pages over rapidly. This may be e accomplished—by enclosing some
of them with rules—b y putting broad borders of various kinds at
the tops and sides of others—or by havmg them printed in a dif-

rent coloured ink.

Evcry able e ought to a running title
concisely as possible, and wh en the fo
structed is simple, it wouldb advantageous to give it gn each

There are some causes of indistinct E s m tab! %e s wh %J aris; epfag
other sources. It fre quently happens, ]

10th. The @ impression of the ﬁ Jures on one page is reversed on the
opposite : thms sometimes arises from the volume havmg been bound
before the ink was quite dry, au t “thh should be most carefully
avoide d It is, h wever, more y caused by the bad quality
of the ink e l yed by the rmter

Ano her fect arises w he

llth The transp. cy of the

&'9 appemr t rough
to try hether
h. ed pap r is more favourable to nctness than white,
I h d a page set up, amd prmted on paper of various colours
aml shades : almost all those whom I consulted agreed with me in
1g the preference to the coloured papers, but the pa t icular tint

s not so unanimously fixed upon. Yellow appeared to have the
pr reference, and nﬁ. is. that which I have chosen for the ﬁrst impres-
sion. The tint is at first considerably too deep, but it fades on ex-
posur t@ the light: T should therefore recommend, that previously

g this vm’ilurme the sheets should be exposed for several days

a line in red
e in the firs
second

at the top expressed as

rmula by whlch it is con-

iper. admits the figures on the

to the act t of the
It is not pmbaibhe that the colour first selected should be found
the heﬂstf we must wait. ﬂae result of time and experience to de ter-
mine tl’-lat point. It may perhaps be found, that different eyes re-
quire different colours ; and 1t is not impro babl thi t a tint which
lslsif uing to the eye when used by alll may not be

best d p ted to calculations by da -hght
I have now stated those circumstances which have been attended
tu ﬁm th(e purpose of rendering the present tables distinct; and I
also mentioned the precautions employed for malnng them





Figure 14: Charles Babbage’s Tables of Logarithms, proof copy to the 1st Edition, Preface pages x & xi
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1 that they are )l'l

yossible

them so as soon as | have been
sions

1l number of lml)(lil‘):p(“d it will be

being given n, the

et free from
rat It is presumec Rt are
= ll:ul in ord(r to und(r
stereotyped, and a sma ,
ll,l:tl)l:td(r’[)) )l}u.s,e means, whenever ;n) :rl:'otr ;(
("Orrecled in the plate, and, a list of su
earlier copies may be corrected by 1t dole
CHARLES BABB!/ %
\| ;
Devonshire Street, Portland Place, ; IBTRODUCTION‘

Jan. 20, 1827.

RRATA ;
2 W OF THE USE OF THE TABLES OF LOGAR
for 3940 ead
; T e logarithms given in tables are all supposed
and to h ave the decimal pomt prefixed to them
The of a l@gan’hhm is the whole number preceding the
(7460608, S B500) ( ‘:@ p’@ nt; it may be p@mv or negative, and must be supplied
g 65.) - acc rtilmng m the f‘@M win ng rules :—
N : ogarithm of any number eater than uni
e ‘ is equ M@.“sthn"henub of fi it lER dtif
B

stve

fT. Ng for 224 read 284 et | > decimal poi the index of the logzmthm of 3652 is 3-.
66 At the bottom of ;helljﬂﬁ, tsP:lc I}lfg(l!’"(:um 1h<} i ’rh > index of ny decxmal fraction is a negative number, equal to
zz;mul‘clil nfi.”ou PP ; ity added to the number of Zeros tmmedlately following the
e next peg : ¢ | mvﬁﬂ ﬂﬁn sth M f the logarithm of ‘00462 is =3
l.

decim:
the index of
Instead of nemplm ying negative indices, their com: to 10
are sometimes used, and +7- and +9- are sm*asmutedl for the above
ndices —3- and —1° When this is d t is necessary to re_]ect,
juent stage, the 10 by which the indices have

Case 1If @Eﬁ iven @@msms&& Qf less than four figures,
its logarithm will be fﬁl @pamt@ to the number in one of the
ﬁursﬁ@ five pages @f the table.
Let the number whose logarithm is sought be 462. In the
second page of the table, and In the fifth column opposite 462 will
ﬁ@wﬁd he decimal pm,af mlggamhm,whmh 1s 6646429 to
i prefixed it and the

* As the decimal part of the logarithm is not negative, it is better to put the nega-
tive sign of theindex above, instead of before it, as 3 instead of — 3*





Figure 15: Charles Babbage’s Tables of Logarithms, proof copy to the 1st Edition, Preface page xii and Introduction page [xiii]
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montem [
ures, the four first figures
SO ber consists of five figures, 1ion the
the g “"l:,:"(';,]: ':nlnkmn nnrl\ml Vuullll)x IS, mlll lhn‘ :::1(‘ l‘lg"“‘“
\nll be tnun(h D st the top of the page The lm: A ol the
liag.of, EBe hm will be found in the u\lumn next ( wn‘ i
of the logarithm ¥ iher in the same line with it, or, if there o
four first fl,l.h : h e, they are (hv first which occur l‘ n)\l chs Ty
h"‘m‘t\h:‘"(n\( of the four remaining (h.v::r'n :l (‘u” S riund
case » three first higu ]
Wl character, the thre y number
;2:“;:|L-b;uio“ \dnt(m which the “mr(‘l"\t lh"m:h‘( ‘::)(‘(‘l::t (“Itlon of
her fizures will be found 11 =
Oﬂl"" 1;?1‘ I‘:mr;\:‘)lhi‘rull of which lhx last figure o'l lh({ ::ll:l;:b”
rh?“i;dul:'h the horizontal line in which the “first four fig
S IC
the number occur. 42
1 the logarithm f 312 o= a 495,
Rlufut"n:‘:’h";‘“ :!',d.l“‘ pahiiosthe l; Umlbt"' nl-lzﬁl‘( I(l)ll lt)l(u'ﬂf:)l‘:‘):ll‘ltlllll
rst figures of the decima
hll ch 'm,:h;,\f tion of the ve ertical columu, het lldcd 4, ‘\(;(h ftmll::
feures 1834 ; these a 1¢ 10
hun;n'n:i Ig;«(.i‘l.:;(;:magmu d th d‘:_ LR of 31274, Since
h\l u e stha mde of its lor rithm is 4, and the
st 1?
sam f 2965, and in the nv\t column,
the three first figures of (hc, decuual part of the lunarltluln are
found, and in the s lue of the vertical column, headed . are
the remaining four 03‘13 Prefixing the proper index 2, the loga-
rithm of 29651 is 24720393
Prorren [II
logarithm of a number consisting of s or seven
telmamhmo the \eﬁ st figures by the last pro len
l imn headed Diff, look 1 1}
ee a dxﬂ’erence prmted in (h(, same type as
pmporhonal parl: in maller character.
This difference is that which belongs to the lo‘ nt m just found
Tt consists of a small table of nine lines: out of this table must be
taken the number opposite the sixth figure of the number “hose
logarithm is sought, which must be added to the logarlthm of the
five first fi figures. Opposite the seventh ﬁk m of the given number,
and in the same table, another number will be found, the tenth
part of which must be added to the last sum
—What is the logarithm of 114-1285 ’

NTRODUCT

The log. of 11412 is by the last problem . 2
()ppmm 8 (m the diff. 381 which is nearest abO\L)WﬂI“':’)})B
Opposite 5 in the same table 191 51
wh i(h is the logarithm of 114:128 e
—In the early part of ﬂ\L table of logarithms, the size of

d not admit of the proportional parts corre onding
to every d ice being printed 5 the alternate ones were lgerefore
omitted, although the places at which they commence are indicated.
It can very rarely happen that any inaccuracy will result from this
omission.

N.B.
the page v

ProsrLEm 1V,
To find the number corresponding to a given logarithm.
At the outer corner of every page of the table, the three first
{lg\mres of the logarithms contained in that page are printed in large
‘ype
The page containing the given logarithm may thus be found, and
on carrying the eye down the first column of loganthms a line will
be found, in whmcn the fourth figure of the logarithm is the same
as that fth e given one:
In this line, or one of the two adjacent, a logarithm will be found
whi ith actly equal to the given one, or a little less than
ter case the succeeding logarithms will be larger
line with the logarithm so found, and in the column
,mmhers, the four first figures of the number correspondmg
to it m:l\l be fcxmndA and the ﬁ&h gure of that number will be seen
at t 1@@\@){‘ the column in whi 1hm as found.
rder to find the mh |

> log o foun ithm th
am@m table of difference; arke
‘and which is next a*hme the logamlmm found some number
: Q@ﬁmmm will occur either equal to the difference of the
ithm, and that which was fmn m the table, or else next
lfh ﬁ‘g , ﬁrs c olumn of the
'J!! % th figure of the

= e i
The sevel ractin number
la'kzem from the small ﬁa%“{z%m the M:gé of the gv \‘,oganthms,
a&dﬁﬂga zero to the remamdlmr the number nearest to it in
mall table will be opposite to a ﬁg’ﬂre which is equal to
number whﬁs& ’l@gﬁnﬂ‘m was given.
red the number corre p!md' loganthm

On turning over the table, the three

1.—Req
@@ﬂ%ﬂ%? F





Figure 16: Charles Babbage’s Tables of Logarithms, proof copy to the 1st Edition, Introduction pages xiv & xv
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will be found; and on looking down the first column, 879

in th s#e“rr‘)( th( four last figures of the logarithm occur in the
‘olumn headed 3. The nnmb(r corres londmu to the logarithm
5 "9‘) 155 is the re! ore 7585
2 —Required the num b er whose /1] rithm is 2:8650264 ?
'lh( nearest lnaarllhm less than this in the table ‘8650210, the
mber corresponding to which is 73286.

Thc nearest difference above is 59, and in the small table, headed
59, the nearest number less than 54 is 53, corresponding to the
number 9: this subtracted from 54 leaves unity, which multi-
plied by 10 produces 10, the nearest number to which in the Sl’llxl“
table is 12, which is opposite 1. The whole process stands thus

2:8650264 given logarithm.

73286 - 8650210 nearest less
3 d fference.
Qevti pormtriolin 3 53 opp- 9 in small table, headed 59.
- 1
osshaaasas 12 opp. I in small table.

M V.
To multiplystogether sewral numbt'rs
Add together the logarithms of the respective numbers, and their
sum \ull be the loganthm ofthelr product.
Rruzrodﬂz e pro lofJO:) by 1462
230

35270238 = log. of 3365-3.
Ex. 2 —Required the product of 73:04, 7-291, 7-231¢
e q 7 f 7 2312,

and

Iog :

log. 291 § 86.,

lo«r. 72312 . '8592104
G20 92575 -4 377188

4-9992571 :
2741 log. of 99833 -

fhr(( first fizures of the given logarithm, will be found opposite
thf number 7569 ; a little farther down the same column, opposite
7585, the .foyrth figure, 9, of the given logarithm will be found ; and,

4

NTRODUCTION

7

Pronrem V

v divide one number by another
Subtract the logarithm of ‘the (h\n.nr from that of the dividend,
llu usnlt is the Innunlhm of the quotient.

v.—Divide 12 ()7 10 by 8:201.

log, 12:6740 e BA N0 P
Jlog. 812001 ., D186G06GH
184300

log. of 15286 : 1842939

i T

ool 12%)

quotient 1:52864 114

PronrLem V
o find any power of a given 1 wumber
Mulllply the logarithm of the given number by the exponent of
the power, the lnndu(‘l» is the logarithm of that power
Ex. |.—Required the square o «fil‘“(
its logarithm is CENGTY Ty 4971509
2

the exponent of lh “‘l power . .

9943018
98696 A5 2996
5) ; 22
9.86965
B, 2—Required the 5th power of 4361 ?
its lokmlhm ... 1-6395861
the exponent . 5
1979305
15773 - 9143
16
¢ . 216

0157736
It will be noticed, that in the last example the negative index
— 1 being multiplied by 5 produced — 5, to which was added the
number 3, carried from the vkuma\ part, which is always positive.

]

s AT
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rithms will be found; and o on lookmo down the first column, 879,
the three first ﬁgmes of the given log arithm, mll be found oppoxm
the number 7569 ; a little faxthel down the s column, ,
7:)85 he fourth ﬁgure 9, of the given logarlthm Wlll be fou d; am\
thé ‘T‘r‘rg the four las tﬁgu of the logarithm occur in the
co lumn ded The mber corre pondmg to the logarithm
3 8799155 IS therefo 7585 3.
equired the number whos e logarithm is 2:8650264 ?
he earest logarlthm less than this in the table ‘8650210, the
number corresponding to Wthh 73286.
The nearest difference abov 59, nd in the small tabl ed
99, the nearest number less than o4 1s 53, co espondmg to the
number 9; this subtracted from 54 leaves unity, which multi-
1 ed by 10 produces 10, the nearest number to which in the small
tabIe is 12, which is opposite 1. The whole process stands thus :—
28650264 given logarithm.
650210 nearest fess:. ..





Figure 17: Charles Babbage’s Tables of Logarithms, proof copy to the 1st Edition, Introduction pages xvi & xvii, showing Colby’s deletion and annotation
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5 e employed the INTRODUCTION.
B ulhel:ge‘“ hlclll lhb itself the complement 1 95 467 4OV
resulting index would have be 1. If this remainder is less than 2° 46 407, it will be found
PSP in the first column of the table ; and the number of seconds in it is
the natural number opposite it in the col umn of numbers.
ProBrem VI 2 }f‘or every ?\0" subt tl)'acted from the given number add 108000,
and the sum is the er of seconds in the given arc
nd any root of @ given numbe: bv the index of the If the remainder is greater than 2° 46/ 407 , 1t wall ‘e found in
Dnu’;e the‘fuuﬂnthm of the d“e?tﬂgxfoboetrrely]ulffd the second column, togthhm 107 “The natural number in the
root, the quouent is the loganthm o 3141592 2 same line, with it multiplied by ten, must be taken, and the
Ex. | —What is the square T0 oot of remalrtx)lngdl:lmé andtde mal parts of th e seconds in the give
2) u ed to 1
its log. 0.4971499 Ez. 1. —R”{I of seconds in 2° 6 51” 2
S The natural number opposite this n the table is 7611, which
5749 is the num ber of seconds contained in the given arc ; its logarithm
5617 is ’3881
2——RFQquPd the number of seconds in 21° 13/ 31/1-2 2
x ]3‘) The number in the tables opposite the arc 9]_0 13/ 307 is 7641,
4 123 which multiplied by ten, and the units and decimal parts of the
seconds of the given arc being added, gives
59)3 7641

wired the number of seco

arc
1-772454 root —

Er. 2—Required the 4th root of 434296 ?

1:2
its log. 4)16377838
190944

22
‘811794 the Gwen any number o
d s
In this case the negative index not being divisible by four, 3 d“’gb"‘ig‘u:;lt"i‘ées' and seco
were added to it, to render it divisible, and the 3 thus borrowed i e snouomgb g
were reckoned as tems, and added to the first figure of the Fin & his remainder in HHe o bers;
R e g IO the first or second column f arcs, as the case m:}y t.hTh E
mmutes, and sec nds x:orresp nding to it will be foun nits
e use of the two first columns of degrees, minutes, and and decim: "ls he given arc must be added, if the second column
seconds. f arcs w gmploye but the decimal part only of the seconds
ust be added if the ﬁ t colum
ProBrEm IX. T
To find the number of sec

m of arcs was used
hirty degrees must dded
e ; ; 108000 se
in any given nu
minutes, and seconds.

!
‘x
i
¥

to the arc so found for every
eco nds sul btracted
en number of degrees, . Ex.—What is the number of degrees, minutes, and seconds, in
If the number of degrees is greater than 30, subtract 30° from
em as many fimes as may be necessary to reduce the remainder
beo that number,

109121 -4”
ct 108000

11214





Figure 18: Charles Babbage’s Tables of Logarithms, proof copy to the 1st Edition, Introduction pages xviii & xix
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Figure 19: Charles Babbage’s Tables of Logarithms, proof copy to the 1st Edition, Introduction page xx & Page 1. Note stamp of Irish Ordnance Survey
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Figure 20: Charles Babbage’s Tables of Logarithms, proof copy to the 1st Edition, pages 84 & 85.
Note stamp of Irish Ordnance Survey
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Figure 21: Charles Babbage’s Tables of Logarithms, proof copy to the 1st Edition, pages 182 & 183.

Note stamp of Irish Ordnance Survey
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Figure 22: Charles Babbage’s Tables of Logarithms, proof copy to the 1st Edition, Table of Constants
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Figure 23: Thomas Colby’s letter of 14 July, 1835

