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the poqer, or dividing 

improvements made by T j c h  Bmhe, the noble Dane, both hi the tile& and praeice of aitronomy, 
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pupil.1ycpler, had greatly enlarged the bounds of this: fcience, and feetned to demand a more e 
expeditious method. of  calculating &fewations rendered capable of fo much exa&nefs, and leading to 

probably acquainted with thefe improvements in Ecience 
vfdul a compendium of 

on. However that lye applied himfelf t &arch of this dyfderatzm, 
ove e' df% no lefs to his own 

ch important difcoveries, Baron Napier 
efore his iiivention of logarithms, and itimuhted thereby in the purfui 

The table publiflied by Baron N'';er, confified of natural and logarit 
tangentsd and was principally defigned for the folutidn of fpherid triangles, (in 
wedl as of plane txigonomctry, lie was a cmdummate maftcr) but wliitli lie fiewed might be occafionall 
ufed tq find thc logarithms ofnumbe~s, though hot with equal facility as the fines and tangents. 
lag.arithms, which he iktroduced, have been fometimes called Nape 
ge~~eral ly  hyperbolic, becfiufe they wise 'afterwards hewn to be' 
bola, coutaiiicd bctwecn the curve afymtotc and its ordinates; though finc 
eyies'y &pecks of loga&lims mar bc expreflkd by hyperbolic fpatcs. They have 
liatural 3ogaritlims, bccaufe they are what naturally arife in the lolution 
Their Ccale is determined f rop  hence, tha logarithm of a number whic 
filtJialy fmall quantity is equal to that q q n  whence the bgarithm of IO 

p from their author, 
red by tlie areas 

This 



at Oxford, who 

, . .  . 



whereby he obtained a table to every fecond, confifiing of ten decimal places of ffgurcs, as C%acjs did, lvliich 
he then abridged to only 7 decimal places beiides the index, taking particular care to niake tlie lafi 
figure true to the nearefi unit over or under, a circumfiance that will be found very donducive to exa&neCs 
in fuch cafes whete an unit in the lafi place is of confequence, aiid where feverril logarithms are 
added togetlier. 

I 

Nor did the author ufe lefB care and diligence in fupervifing the prefs aiid correaing its errors. Hc 
generally examined 3 and fometimes 4 fuccefive proofs with the hclp of an affiitunt, oiie rcading while 
the other hearkened, T h e  firit proof he compared with his nianufcript, attending chiefly to  the 2, 3- or 4 
lafi figures, according as the differences rendered neceKary ; and further examined the index and 3 or 4 
or 5 firit decimal figures liimfelf fingly, He alfo compared tlie zd proof, as to the 2, 3 or 4 lafi figures, 
and again as to the two la& with the manufcript; then at  every 36” with Brkg’s Trigonoinetria Britan- 
nica ; and laltly to every IO” with Ylasp’s and Gavdbzkr’s Tablcsb HC furthef took the differences of the- 
two lafi figures of tlie fuccefive numbers by infpe6kion. I-IC examined the tangents and their correfponding 
cotangents by trying whether their Sum every wherecame out I O  ; and, if any difference appeared, dcteaed 
where the error lay, 8 hetber, in tli tangents or cotangents, by the differences, By this method, and 
with this care, the 3d proof \vas g erally rendered correa to the author’s mind; if not another, and 
another werc taken, till the p d s  was found correa; and the k e e t  was then worked off. The table of 

numbers was compared in the printing with the beit tables of logarithms, and particularly 
Dr. Hitsods Mathematical 7hbles. 

T h e  five lait pages of the table of logatithmic fines and tangents were all thdt teiriained bnfinified 
at the prcfs when the author die& T M e  1 examined carefully myfelf in the fame manner as the author 
had the reit of the work. Only I examined the tangents aiid cotangents, by trying whcther the fum of 
the correfponding figures in every place, beginning from the left, made 9, except the lait Ggnificant figures 
to the right which ihould make I O ;  which coines to the fame thing with the author’s method, 

Having been informed by the author, a lhort time before his death, that lie had difcovered fome 
errata in the tables, which he htended to CorrcEt in all the copies of the imprcflion, bp erafing the faulty 
figures and putting in the right ones wit11 a printer’s type and ink, I caufed diligent fearch to be made. for 
them among his papers, which were at kifi llappily found. To render the work cbmplete, thofe wllicl~ 
affe&ed only a fmall part of tlie fignature, which was the cafe of the greater number, have been correaed 
iince in all the bo.oks, in the manner propoM by the author; but, as it is pofiible that fome iiiifiakes 
might be made in correaing the copies, I have fet down thofe errata at the end of the precepts for the 
ufc of the tables, that the curious calculator might be enabled to examine his book by them. It aprearect 
too arduous an undertaking to correa the books for tliofe errata which affedked the whole or a large part 
of the imprefion; although the author, out of his great regard for the credit and fuccefs of his worE;, 
intended to have done go; thefe errata, therefore, arc iuCerted a t  the end of tlie tables. On the  fame 
page are added fome numbers, with their l o g a r h n s ,  wbich  may be frequently wanted in calculationy 

n I. thali, 



P R E F A C E. 

I ihall now give an account of the principal contents of the Precepts. 3 have firfi given an explanatiox~ 
of the general nature and properties of logarithms, in a manner that appeared to me the mofi fimple and 
,eafy of conception. I n  explaining the'ufe of the logarithmic tables, I have had my eye both on Gardimr's 
Precepts to his quarto book of logarithms, and Mr. Cdet's improved explanativn of them annexed to his 
elegant o&avo edition of the fame, efititled, Fables Port@@ de Gnrdincr. Gardiner's Explanation is undoubt- 
edly too abitraaed and concife for the generality of perfons who are likely to make ufe of fuch tables. Mr. 
CaZlet's Explanation is much preferable for Common d e ,  being more diffufe, 'and exprkffed in commori 
language without fymbpls. I have taken freely from bpth, at the €ame time adapting the explanation to 
the peculiar form of thef'e tables, and inferting various improvements of my own, all of which it would 
be too tedious to particubrife, and will befi appear by compafing tlicfe precepts with the others. I will, 
however, mention the principal of them 

In page I 7? I have pointed out the  prqer  method of taking out khe logarithmic; fine of an arc between 
900 and 1 8 o O  or between-2700 apd. 360"~ direely, without taking the complement of the arc; and in like 
manner in page 21 to find the arc direaly from its logarithm. In page I 7 wjll be found eafy and accurate 
rules-to find the logarithmic fine or tangent of a fmall arc, or the logarithmic coGne or cotangent of one 
near 900; and in like ma ules,to find a iinzi~l arc from its logarithmic iine or 
tangent, or an arc near 9 r cotangent, where by the common rule% would 

been attended with confiderable trouble to the calculator. In page 28 and 29 are given two .new rules for 
finding the logarithm of a decimal fraaion, bne to be ufed with negative indices and the other with affir- 
mative ones by adding I O  to the index.. I have taken the fubfiance of the rule of proportion from Mr. Callet, 
which is much clearer than a3 it fiands in Gardinetslf precepts. T h e  rule for the combination and arbitration 
of exchange is chiefly taken from Dr. Hutjon's arithmetic. Mr. Tunes's 20 cafes of compound interefi, and 5 
others following, and that in article io, which are all given in Gardiner, and 5 others by Mr. Callct, arc 
here computed by a new method, by firft finding certain arcs from the things given, and thence comput- 
ing the things required by theorems equivalent to but much more iimple than the ufual expreifions for 
the fame, and better adapted to logarithmic calculation. I have chofen here, as well as in fome other 
places, the X U ~ ~ S  and theorems themfelves in algebraic language, rather than as applied to logarith- 
mic calculation, that the reader might fee more clearly the ground and reafon of what he is about; after 
which he Will be at'no lofs to make the calculation by logarithms. 

Eave been neceflat-)r to Ba nd perhaps higher differences, which would have 

General properties Of plane triangles, right-angled f1)heric triangles, oblique-angled fplieric triangles, 
and reErilatera1 i'plieric triangles, or having one. of the fides equal to 90'; are prefixed to the refpeEtive 
folutions of the fame; as well to explain the rcafon of the folutions, as to give the reader information 
which may be ufeful'to him on other Pccafions, 1 have given tables of the folutions of the feveral cafes' 
of plane and fpheric triangles by analogies, and with reference to fchcmes, in the ufual manner, and , 

added rules to point outwhetl1er the things fohnd. are greater or lefs than' 900, and not left it to the 
reader to fupply fo neceifary a part of the fdutioh from his owxi confideratio11 and contemplation of the; 
fcherne and the general d o d ~ i n e  of triangles, as has been cuitomary with trigonometrical writers, which 
might often take up mucl.1 time, and fometinics occafion miikakes. A dlfiin& table of folutions of the 

cafes 



.P R E F A C E. 

cai'es'ofa reQilatera1 fpheric triangle is here given, which has not, that I know of, been done before9 
being analogous to the table of cafes of a right-angled €pheric triangle, of which this re&ilateral triangle 
is the hpplemental oner 

\ 

Not content with giving the folutions of fpherk triangles by analogies, I have given them over agah  
in  another manner, direcCtly adapted to praaice, by tliefe tables of logarithmic fines and tangents to every 
fecond of the quadrant. I had two views in this, firit to render the calculation more ready and eafy, and 
fecondly to introduce fome new improvements, in order to make the calculation univerfally accurate in all 
cafes, whereas the common rules frequently fail, which however is a circumitance not generally adverted 
tot nor hitherto much talcen notice of. 

T h e  failure of tlie common rules fometimes arifes from the fmallnefs or even vanihing of the diffe- 
rence of the logarithmic fines for a difference of a Pecond in the arc near the end. of the quadrant, or of 
the cofine near the beginning of i t ;  and fometimes from a contrary caufe the largenefs of the difference 
of the logaritlims. 

Toabviate the error in finding an arc ariGng from the hallnef's of the bgarithniic difference of its 
fine or cofine, a new and accurate rule has been laid down to  be made ufe of in t 
arifing from the largenefs of the logarithmic difference happens only when the firit arc is not computed 
to  a fniall enough fraEtion of a fecond to  deducc the fine or cofine of the fame arc with accuracy in the 
fecond operation; this error will be prevented by finding the arc with at leaft as many decimal places of a '  
iecond as the logarithmic difference has places. But there is another method recommended to be purfued 
in  this cafe, attended with fuperior advantages, namely, to derive the fine or cofine, or their. arithmetical 
complement, for the ufe of the fecond operation, from the tangent or cotangent of the firit arc, which is 
already found, and the cofine of the fame, if the fine ihould be ufed by the common rule, or the fine if 
the  cofine ihould be ufed by the common rule, taken out of tlie table, whofe logarithmic difference mill 
be fmaller than that of the fine or coiine required by the common rule, and confequently eafier taken 
out of the table. T h e  acivantagc attending thefe methods is fo great, that if proportion be made for the 
differences the refult will be obtained true in mofk cafcs within a tenth of a feqond, and in any cafe the 
error will not be greater than what might arife from that of a tenth of a feecond in any af the data; and 
in mofi praaical cafes, if the exa&nefs of only a fccond or a fecond and half be required, the making 
any proportions at: all for the direrences may' be diflienfed with, and the logarithms may be taken out at 
fight to the neareft fecond of the arc, arid the arc to the neareft fecond from the logarithm, which will 
R l U C h  fimplify and fhorten the calculation. 

Next follow the folutions of fifteen defu l  problems. T h e  feco'nd and third of thefc, which are to 
find t h e  logarit11111 of the  fum or difference of two numbers, ivhofe logarithms are given, are taken fI-orn 
M r e  Cagnoli's ufeful treatife of plane and fpherk trigonoinctry. The follqwing problems, from the third 
to the eighth, are Mvcd according to tlie fame principles. T h e  eighth and ninth problcms are fubfervient 
to the folution of the t-kventh problem or of cubic equations. T h e  ninth contains the folution of .a 
f m o u s  probhn, t1Aat of finding any power of an impofible biriornid in terms of another impofible bino- 

1x1 i d ,  
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&I, w4ich I have derived from the analogy of the circle to the equilateral hyperbbIa. ’ There is lomeor 
thing of this kind propofed and partly executed by Mr. De Moiwe, at the end of Sandctfdn’s Algebra. His 
extraAion of the cubic ro0t.d an impofible binomial is j u i t  and complete, but nottfo iimple as what is” 
here given. His rule for extraaing‘any root out of any given power of an impoable binomial gives 
rightly the pofible part.of the binomial required, but leaves the impofible part und,etermined. 

T h e  thirteenth and fourteenth problems will, I hope, be found of confiderable ufe in praEtica1 a f i r p  
nomy, being more clear and precife than any rules I have €em for the fame purpofc, and at the fame 
time capable of giving the refult true to a fecond or little more, in the cafe of the planets or zodiacal Qars, 
by only taking out the logarithms for the neareit fecond of an arc, and the arc to the neareit; fecond 
adwering to the logarithms. 

T h e  fifteenth or la& problem, to clear, the obferved difiance of the moon from the fun, or a fixed aar, 
of the effe&s of reEra&ion and parallax, is one of the moil important in praEtica1 navigation, on account 
of its great ufe in finding the longitude at fea. Its folution here given is new, and preferable to Drcntharne’s 
improved, contained in the €econd edition of the Requifite Tables ufed with the Nautical Ephemeris. 
Befides thefe tables of logarithmic fines angents, it requires only the tables of refra6tion 
fun’s parallax, or the firit: and third of th ifite Tables. It will be €ufficient to take out the- 
fines and tangents as they itand in the table oppofite the arc, taken to the neareft fecond, and the arc to 
the ncarefi €ecorid anfwering to the logarithm, which will make the calcul’dtion very eafy. 

GREENWICH, 
January rqth, 1793. 
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and gmq~wties. d. Logasithm$A*mJ b in the following manner 3 - ..- 
I : I +e:  : ‘ r \ 3  &c. indefinitely continue ‘d gemn-ical refion. beginning 

from unity, in which the common ratio is I : I + e, and‘e is indefinitely €mall 
is indefinitely near to that of equality. It is evident that tome term or ’other of the progrefiion will be 
equal to, or coincide with each term of the feries of natural nrlmbers, I )  2) 3, 4, &C. as well as to every 
other intermediate mixt number confiiting of a whole number with a deciinal annexed. The produ&s 
of the given quantity e multiplied by the iiidices of the €everal terms of the geometric feries’are called 
the hyperbolic logarithms of the numbers to which the terms themfelves are equal. Thus e x I = e  is 
the hyperbolic logarithm of the number I + e = X I f  whofe ,index is I ; e X 2 = z e is the hyperbolic 
logarithm of the n u m b e r r e l a  whore index is 2 ; and, generally, e x n = n e is thehyperbolic logarithm of 
I” whofe index is n’; and e x o or o is the hyperbolic logarithm of I =‘f]* whofe index is 0. 

Hence the hyperbolic logarithms being proportiohal to the indices of the powers muit have h i l a r  
properties ; And as 

- _  

\ 



But the geometric feries mufi be carried backwards, as well as forwards, in order to include numbera 
lefs than unity, as well as thofe that are greater; and the feries will itand thus: L 

Their Logarithms, &c. - 3 e , - 2 e , -e 0 E. 2 e. 3 e &c; 
where it is evident, when the indices become negative,. the terms of the progrefion ~511 exprefs numbq3 I_ 

lefs than unity; ,and their logarithms, 'like their indices, will become negative alfoc . 
As the produAs of the  given quantity e, multiplied by the indices of the terms of the progrefion, a~ 

the hyperbolic logarithms of the terms, and have properties fimilar to tho& of the indices; fo if thefit 
logarithms be multiplied by any given quantity V, they will have fimilar propertic's to what they h.ad , 

before, or become logarithms of a new kale ; which, as v is variable at pleahre, admits of infinite variety. 
If v be taken = 0,4342945 &c. then 0,4342945, &c, x e x into the indices of the terms of the geometric 
progrefion before given, will be the'common I or Briggian logarithms of the terms, and the logarithm 
of I + e, which exceeds I by the indefinitely fmall quantity e, will be equal to 0,4342945 &c( x e;  and 
the logarithm of I O  will come 
common ufe, as being be& ada 

ch renders t 
of arithmetic,. and 

* 
adoption of it in 

finite difference, or to reprefent any of the natural numbers greater than unity. But this 
transformed into another, which contains only finite quantities. Thus putting n = f 

quantity, .we ffiall have 

eference to the hyperbolic logarithms firlt invented by Baron NAPIER. 

The quantity-e being indefinitely €mall, n muit be indefinitely great, to make 13" exceed-unity by a 
eaon  may be 

i 

n m i  n 
c 3 7  = ZZfn= a putting the given quantity i T e ] %  = 

It may be obikrved, that the quantity 1-5 is that whofe hyperbolic logarithm is = - I x e r.l- 1'. Its 
e 

1 I I &c. = zj 71 quantity is found by the' binomial theorem L' I + I + y + - + - 
yhofe ratio to unity has been called by Mr.' Cotes the modular ratio, becau€e its logarithm t 

2.3 2.3.4 

m m 
* {yfiem is the modulus of that fyfiem. Thus I + ~  = a is the numbcr whoie hyperbolic logarithm is 

m 
d e  

n e = - x e ;c m, or common logarithm equal t9 v M. 

This might alfo be deduced from the general properties of logarithms. For, in every fcalt, the 
 logarithm of b" = m x logarithm of b ; and therefore if b be taken equal to the number whofe logarithm 

, of that fcale is equal to unity, the logarithm of b" will be equal to  me Hence, if b reprefent the number 
22 7 18281 8 &c. above-mentioned, whofe hyperbolic logarithm is equal to unity, the hyperbolic logarithm 
ofbm wili be equal to m. And if b reprefent 10, the number whofe Briggian or common logarithm 
is unity, the logarithm of bm or iorn will be r x ~  ; that: is, the common logarithm of any number is the 

that of roo = s " . i s  2; , tha t  of 1000 =-z3 is 3 ; the logarithm of 2 = I O  

logarithm of 20 =2 

index of that power of 109 which is equal to the number. ' Thus, the logarithm of IO or 7 1  10 is I ;  

is 0.3010300; the 7 0 9  3010300 

1,3010300 . . 
1s 1*3070300 ; and if any number be =Ttn its logarithm will  be n. 

, Hence 



E 3 1  
Hence, the terms of the decimal feries of: numbers 

2 I 0 --I -a -3 w---i3; 2; a;3; 2; IO'; -2 
or.Iooo ; IOO ; IO ; I ; O,I ; O,OI ; 0,001 have,their logar&hms refpeaively 

+ 3 ; ' f L 2 ;  + I ;  0 ; - I ;  -2; - 3  

The  logarithm of any intermediate nlllmber, between any two ileareit terms of the feries above, confilts 
of the exponent of the fecond of the two terms, which may be either pofitive or negative, anda decimal 
fra&ion, which is always pofitive, unlefs oiherwife declared, Thus the logarithm of 756, which lies 

betweeh'IoQ0 or %! and €00 or d is 2 + ob 8785218 or .z. 8785218. The logarithm of 0,0756 which 
- L  - a  

lies between 09 I or 3 and 0) 01 or Ib\ is - a + 0.875821 8, And generally thk logarithm of a number 
A n + $  

a lying b e t w e e n a  a n d a * "  is =t: n + A, where A is a decimal fraaion. I T h e  exponent n is 
or chara&eriltic of the logarithm of a, and is always a whole affirmative or negative 

gure of the number a from the place 
of units, either above or below it. 

as Ufual, is beit difiinguiilied by 
the negative sfign placed above the ind thus the logarithm - n + A will be expreired by Z + A ;  
and the logarithm - 2 + om 8785218 tv e expreffed by Z. 8785218 ; and if this diitinaion be well 
obferved, the negative fign prefixed to the index may then be ufed to fignify the whole logarithm, both 
index 'and decimal part to be negative, as in the logarithm - I .  1214782 which is the fame as the 

The chara&erifiks of the logarithms being thus eafily determined, upon fimple infpecftion of the num- 
bers whofe logarithm are' fought, are not expreffed in thefe Tables. The  decimal fraaion, or other part 
of the logarithm (wrhich is what there Tables exhibit) is always affirmative: Nevekthelcfs, when the 
index is negative, if any one chufes to make the whole logarithm of one kind, that is wholly negative, 
which may lometimes be ufeful, efpecially in raifing powers, it is eafily done, by adding an affirmative unit 
to the negative index (which is the, fame thing as 1eKening the negative index by a unit), and infiead 
of the decimal part putting down its arithmetical complemeht. Thus the logarithm of 0,0756 being 

2 + 0.8785218,= T. 8785218, if + I be added to its index- 2, and the arithmetical complement of the 
decimal parr betaken = I - 0. 8785218=0.1214782, will become- I. rz14782~which is wholly negative. 
The arithmetical complement is eafily found, by €ubtra&ing each figure feparately from 9, only fubtratfting 
the lait fignificant figure from I c), and putting down the remainders in order. Generally, if the logarithm 
t>e - n $ A, = n + A, 'make L the - . -  new " index L- - n + I, and the new decimd fraflion or complement of 
A = - I + A, and both the index and decimal fraaion will be negative, to  which prefix the common fign 

of negation, and you have the logarithm of a wholly negative C- n + I I + A = - (n';T--l + I -A). 

But 

* ̂ _- 

ws il'iF-aR5Re-oF**-&r& fig 

T h e  negative index of a logarithm, whofe decimal part is 

. former only reduced to this form, as will be hewn below. 
, 

- 



1 - 4  1 
But it is more generally ufeful to put thefe logarithms of decimal fraaions under a pofitive form, by 

borrowing IO to the index, or in fome cafes IOO or 1000 ; which is done by bnly hbitituting for the 
index its arithmetical complement to I O  or 100, &c. as the cafe may require. Thus, infiead of 
2.87852'8 we may take 8,8785218 or 98,8785218 or 998,8785218 &c. We muit remember, however, 
to fubtraa the I O  borrowed in the place of the index from the refulting logarithm, at the end of 
any operation where fuch transformed logarithm is employed ; and, if the refulting index fhould then bciefs 
than IO, to put the firfi fignificant figure of the correfponding natural numbep C ~ B  much below the place 
of units as the refulting index wants of IO. Thus, if the refulting logarithm ihodd be 13. 7951846, 
diminifh its index by IO, the remainder 3, 7951846 will be the proper logarithm, whofe hatural number 

_is  6240; but if the refulting logarithm be 7. 7951846, whofe index is lefs than IO by 3, the natural number 
will be os 00624, who€e fir8 fignificant figure 6 is depreffed 3 places below the place of units. 

Becaufe multiplying or dividing any number by I 0, I 00, I 000, &c. only adds I ,  2, 3, &c. to the index of; its I 

logarithm, or diminikes it as much ; therefore the decimal part of the logarithm is not varied by fiifting 
the decimal point or comma o 
units as the point .is kifted to th 
left. It is, from thi erty of the common logarithms, that one table of them, carried up fuppofe to 
Ioouoo.aatural numbers, with t.heir correfpondent logarithms to 7 decimal places of figures, will, exprefs 
the logarithms of afiy numbers adinzvzitfim true to the fame nu r of decimal places, by only varying the. 
index, and thereby becomes in effea an infinite table, which renders the€e logarithms $0 valuable; which 
is not the cafe of the ,hyperbolic logarithms, where multiplication or divifion by I 0, I 00, I 000, &c. cannot 
be performed without adding or fubtraeing the hyperbolic logarithms of thofe numbers. Thus, if the 
number 54321 be varied, by changing the pofition of the decimal point, the index of the correfponding 
logarithm will vary accordingly, the decimal part continuins the fame, as follows : 

- 

' 

mber, the index on fferiag an i 
, or a diminution by as many units as thepo - 1  I *-- 

Logarithms. 

4 . 9  7349678 
3.7349678 
2* 7349678 
I *  7349678 
0.7349678 
1.7349678 
f5.7349678 
5 7349678 z. 7349678 

- 

Logarithms of 
Decimal Fra&ion 

borrowing IO. 

9.7349678 
8.7349678 
7.7349678 
6.7349678 

The 



The P R O P E R T I E S ,  of L O G A R I T H M S .  

LET a,. b, C, &c. be any numbers; and L. a; L. b ; L. c, 8cc. their Logarithms ; and L'. a; L'. b; L'. c, 
&c. the complements of their logarithms tp zero) or o - La a; 0-L. b; o =-*Le C, refpe&ivcly, which 
follows from the fuppofition that L'a + L, a i La I = o Then 

I L. a + L. b = L. a x b L. a b. 

L.a + L . b  + L . c  + L. d = L . a  x b x c x d = L . a b  cd*  
L. 3 + L. 5 + L, 7 $i L. IX.=:L 3 x 5 x 7 x S E ~  Le 1155% 
L. g = L. a - Lo b = L. a + L'. b. 

L f = L . I - L . ~ = O - L . ~ = L ~ . ~  

L63 ;k L. 5 = L.3  x $ = L I S  

a 

- 
L s" = L . 3 - L 5  = L 3  +L'.5* 

L; =L. I " L 3  =E0-L.3=L1.3, .  

4 .rS L39 = g L . 3 ;  L.3 = . f I , . 3 ;  L.+$L.3 
L.-= - ,, L'. a I m 

rn 
a i i  

am bn ct 
~ , L . T ~  = m L . a + n L . b + t  L .c -vL.p- -xL.q-zL .r -mL.a  -I.. n L . b + t L . c  +vL'.p J-X. 

P 9" 
L'. q + z L'. 1; 

3 4  x 59 x -- 7. - 4 L.3 + 9 L 5 + PL. 7 - 6  L. 12-8 L. 13 -IO L. 14 = 4 L. 3 + 9  L. 5 +Z Le 7 + 6  
126 x 13' X I 4 ' O  

L', 12 + 8 L'. 13 + IO L'. 14- 
The Complement to zero, or fimply the complement of a number, is what muft be added to the number 

to  produce zero. Although the complement of a number, and what is called its arithmetical complement, 
come t O  the faqc thing ia praAke, Rhen properly undorfiood, we ought not to confound qnt with tbc 
other. 

The arithmetical cprnplement 9f a nuqher, i e  That YP muit gdd to q nuxpber to produce not Z W Q ~  but 3q 
unit ~f certaiv place, generally ons higher than thgt # the fir& kgnificant place of the number, ahen ;4. 

a wholei number or a fraEtion ; but w h ~ ~  *it ig  9 fr@bp, tkqBqa6tiq is fp takc its complement tq@g, 

b For 



For Example: 
The arithmetical complement of 

The arithmetical complement of 76 ,943  is roo - 76 ,943  

The arithmetical complement of 0,76943 is 

769 is 1000 -, 769 or 231 

or 23,057 
Its complement to zero - . - is 0 - 7 6 9  or 231-1000 

- - Its complement to zwo - is 0 - 76,943 or 23,057 - 100 
I -0 ,76943  or 0, 23057 

Its complement to zero - - . - i s  0-00, 76943 Or 9,23057 - I 

When two numbers are complements of one another, the numbers to  which they correfpond are 
reciprocals of one another; that is, the ratio of the firit to unity is the inverfe or reciprocal of the ratio 
Qf the fecond to unity. Thus 7 and + are reciprocal, becaufe + : I is inverfely or reciprocally as 7 : I .  

If L. a + L. b = o L L. I, we ha l l  have a b  = I, and b =$. Whence we fee that the logarithm of 
a number is equal to that of its reciprocal, but with a contrary hgn; and that the logarithm of the 
reciprocal of a number is the complement of its logarithm. It may therefore be often convenient, iqfiead 
of a logarithm, to make ufe of its complement, which may be readily found : thus, 

unit, and if it, is negative, 
diminiih it by a negativesunit ; then change its fign, and put down what each of the following,figures 
of the decimal part wants of 9, only what the lafk fignificant figure wants of I O  ; but, if the decimal part 
is equal to nothing, only change the fign of the index. 

Increafe the index by I j that is, if it is pofitive, augment it by a pofj 

See the following Examples : 
I L. 8 = 0. go3ogoo. L 4 or L'. 8 = - I .  096g100.096g100 = 9.0969106 = - 0. g030900 

L. 8000 = 3. go3ogoo. L'. 8000 = - 4.0969100.0969100 = 6 .0969100  = - 3.9030900 
- 

I .  L. 1000 = 3.0000000. L'. 1000 = - 3.0000000.0000000 = 7.0000000 = - 3.0000000 - 
L. 54321=4* 7349678. L'. 54321 = - 5,2650322.2650322 = 5.2650322 = -4 .7349678 

The arithmetical complement of any number is eadly found, by writing down what each of its figures 
wants of 9, except of the lafk Ggnificant figure to the right, w h d e  difference from I O  is to be fet'down. 

T h e  complement of a number being equal to the number with a contrary fign, it follows, that the com- 
plement of the logarithm of a_decimal'fraBion becomes the negative logarithm of this fraaion, or of any 
vulgar fraEtion equal to it. 

\ 

EXPLANATION of the TABLE of LOGARITHMS of NUMBERS. 

TH I s Table confifis of two parts, or two tables; both of which together contain the decimal part of 

the logarithms of all numbers, from I to 100999. The firfi, or particular table, and which occupies the 
tvo firit pages, contains the decimal part of the logarithm of the numbers from I to 1260 ; and the 
second, or general table (which is much more extenfive, and occupies the remaining pages) contains 
the decimal part of the logarithm of numbers, from roo6u to  100999. The logarithmic decimal, afigned 

to 



i[ 7 . 1  
to the firfi 1260 numbers, in the beginning of the 'table, and to the numbers, from IOOOOO to Iooggg, at 

the'end of the :table, confiits of e ight  places$ of figures ; but in the reit, or intermediate and greater part 
of the table, only of feven places of figures. In  the firit two pages,. or f i t &  table, the natural numbem are 
contained in the columns mnrke'd N.(the iiiitial of Natural), and the logarithmic decimal in the  adjacent 
coluinn, marked Logar. (for Logarithms), and anfwering to the number preceding it in the fame ho- 
rizontal line. In tlie fecond, or general table, the four firit figures of the natural numbers, from IOOOO to 
iooooo, are contained in the column rnatlced N a t  tlie top, and t he  fifth figure (including the cyphcr 
as onc), a t  the top arid bottom of the ten following columns. T h e  logarithmic decimal of a11 thefe 
numbers is inferted in  the faid ten colunins, iritirled 0, I ,  2, 3, &c. both at top and bottom, viz. thc three 
firit figures in tbe beginning of tllc fecond column, and the four lait figures on the right hand Gde of the fame 
column adjoining to the three firfi figurgs, and in the other nine columns intitled I, 2, 3, Src. 
underfiood with refpea to the nurnbers from ~oooo to IOOOOO ; but from IOOOOO to  100999 the logarithmic 
decimal conGits of eight places, as before-mentioned ; the  four firfi figures of which, being common 

the columns,. are contained -in the, beginning of the fecond column, and the four lafi figures on 
the right hand fide of the fecond column and in the  nine following cqlumns. This  being what is 
called a ti1ble of doublc entry, is entered with the four or five firfi figures of the natural number in the 
firit column, and the  fifth or iixth figure at the top or bottom of one of the ten following columns; 

mmoii meeting of the vertical an rizontal lines the four laft decimals of the logarithm will 
be found, to whic,h niufi be prefixed t h  ee or four firit figures horn the beginning of the fecond 
col u mil. 

T h e  tliree or four firfi Iogarithmic figures continuing the fame, for fevera! lines together, i t  
has been ufual to k t  them down only once in the tables, namely, where they firft begin to take 
place in the fecond column ; they arc therefore to be underflood as if they had been repeated, or the  
beginning of the fecond column filled up with them, till a new fet of three or  four firfi figures, greater 
by one than the former, takes place; 01') which comes to the fame thing, the three or four firit loga- 
rithmic figures, if not found againit the give11 11u*mber, will be the  firIt that  occur above, except in part 
of' the line immediately preceding a new k t  of three Or four fir& figures, where the four laft figures 
begin with a cypher, or any lels figure than the lafi four. in the fecond column, in which cafe the  three 
or four firit figures are to be taken from the beginning of the fecosd column in the line immediately 
below. 

"lie index to the logarithms has been omitted, as being eafily fupplied, and better fo than if it had 
been inferted in the table, being equal to the difiance of the higheft figure of the natural number from 
the  place of units, and pofitive i f '  to the left, negative if to  the right. It will therefore vary according 
as the  number, if not all integral, is divided by the decimal point or comma, into integers and decimals; 
whereas the decirnal part of the logarithm depends only on the figures of which the number is compofed, 
confidered all together as an integer. Otherwife, the logarithmic decimal contained in the table truly 

. expreires 

This is to be 3 



expreKes the logarithm of the natural number, hppofing its firit or higlieit figure to OCCUPY the place of 
units, and the remaining figires to be decimals. Thus the logarithm of 9,83 is o.g9z5535z9 found. in the 
table oppofte 983 ; and the logarithm of 1, 0194 is 0.0083446, itanding in the table oppofite 10194. SO 
that infiead of putting an index to the logarithm in the table, we fhould rather put a decimal point-or 
comma to the natural number, to feeparate its fir& figure from the reit. But both diit'in&ons am 
unnece ffary . 

If the natural number, whofe logarithm is required, confifis of; more 3 than five places of figures,. a pro- 
portional addition muit be made to the logarithm contained in-the table ; therefore immediately after the 
logarithms are placed Emall tables of proportional parts of the difference of the logarithms, anfwering to 
the figures 1, & 3 ,  &c. in the Gxth place of the natural number, or ="a, T%-, 8tc; of the difference.& 
T h e  number at the head of the column fignifies the difference of two €ucccfIive logarithms in the table,. 
and is placed to anfwer as near as poGble to the logarithms to which it belongs in the fame horizontal h e ,  
To find what particular {mall table ihouid be made Life of, the difference of the fuccefive logarithms may 
be taken, or it may be hfficient to take only their difference in the place of units, for the other figures of 
the difference'will immediately appear at the ad ot: the iinall table by the fide. 

U S E  of' the T A B L E  of 0 G A R I T H M S. 

P R O B L E M  I, 

Tojnd  the Logarithm of my given Number by the flables, 
10 

L E'T the firit fignificant figure of the number occupy whatever place it will, in '  the firfi infiance 
confider the number as an integer, remembering only that the proper index is to be afiigned to the 
logarithm, after its decimal part ha l l  have been found, in the manner before-mentioned. 

CAS E 1. If the number does not exceed I 260, look for it in one of the columns marked N in one of the 
two firft pages, or firit Table, its logarithmic'decimal to eight places of figures is even with it in the adjacent 
column marked Logar. Thus the logarithmic decimal of the number 1023 is .00987563, and the 
logarithm of 1023 is 3.00987563, and that of 102~3 is p.00987563~ 

CASE 11. If the given number is between 1000 and 10100, look for it in the firit column of the reit of the 
table, or general table, after the two firit pages, and in the adjacent column marked 0, you will find its 
logarithmic decimal; the three or four fir& figures of which, when not ftanding even in a line with the 
given number, muR be taken from the firfi which Occur above. From LOOO to 10000 the logarithmic 
decimal confifis of feven places of figures, but from 10000 to 10099 it confiits of eight places. Thus the 
logarithm of 4627 is 3.6652995 ; and that of 46327 is I. 6652995, and that of 1o0,76 is z.00328816. 

CASE 

I 



C A S E 111. If the number is between 10000 and rooooo, or confifis of five places of fgnificant figure$j 
took for the firit: four figures in the column marked N, and the fifth figure at the top or bottom of one of 
the  ten following columns; then in this column, and even with the four firit figures of the ndmber, you will 
find the four la& figures of the logarithm ; and '.you will find its three firfi figures at  the beginni4 
of the fecond column, eithereven with the firit four figures of the number, or the firit which occur above ; 
except in part o€ the line, immediately preceding a new fet of the firit three figures, where the four lafk 
figures begin with a cypher, or any lefs figure than the lafi four in the fecond column, qnd then the three 
firit figures are to be taken from the beginning of the iicond column in the line below. Thas the 
logarithm of 546974 is 2.7377808, and that of 73,284 is x. 8650092. If the number was between IOOOOQ 
and Ior 000) its logarithm might be found in like manner 3 thus the logarithm of 1005993 is 3.00256776, 
and that of IO) 0767 is 1. 00331 833. 

C ASE IV. If the nuxkber is between IOOOOO and IOOOOOO, or canfifis of fix fignificant figures, feek for 
the logarithmic decimal anfwering to the firit five figures, take the difference of the logarithms, with 
which entet one of the fmall tables of proportional parts at top, and with the fixth figure of the given 
number on the fide; the corref'pondent pro ional part added to  the logarithmic decimal belonging to 
the five firfk figures of the number will be the logarithmic decimal of the given number6 Example: Le t  
the logarithm of 6;832,3 be required, T h e  logarithmic decimal of 67832, ... or the five firfi figures is 
.83143#5, the difference between which and the next greater logarithm in the table is 69 ; the column 
€0 intitled, even with 3, the fixthfigure o f t  number, gives the proportional part I 9, which added t6 the 
logarithmic decimal 083 14146 gives .83 14365 erefore the true logarithm of 67832,3 is 4.8314365. If the 
number was greater than I oooooo and lefs than I o I 0000, its logarithm would be found in the.fame manner. 
Example: Let the logarithm of r'oo8,76~. be required. T h e  logarithmic decimal of 100876 is .00378785, I 

the logarithmic difference is 431, with which entering the {mall table on the fide even with 4 the laft 
figure af thanurhber, I find I 7zr which I add to .00378785 and fuupplying the index, I have 3.00378957 
the true logarithmic decimal of 1008,764. 

C AS E v. If the number Confifis of feven dr eight fignificant figures, reek for the logarithmic 
decimal anfwering to the firfi five figures, and with the logarithmic difference at the top of dne of the 
frnall tables, and with the fixth, feventh, and eighth figures of the number on the fide, take out fucceG 
fively the proportional parts; the firfi proportional part, with one-tenth of the fecond, and one- 
hundredth of the third, added to the logarithmic decimal before found, will give the logarithmic 

I decimal of the given number. Otherwife, and rather more exaaly, multiply the logarithmic difference 
by the figures following the firfi five figures, confidering them as a decimal fraaion; the proper produe, 
that is, what  mains after as many figures are cut off to the tight as there were figures in the decimal 
multiplier, will be the proper proportional part to .be added to the logarithmic decimal anfwering to the 
firit five figures. Exafz$e: Let the logarithmic decimal of 276358,49 be required. T h e  logarithmic 
decimal of 276359 Or the firre firfi figures, is by the table .4414595, the %difference between which and 
the next greater logarithm in the table is 157. The column fo intitled entered with 8, 4, 9, viz. the 

c fixth, 

% 
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fixth, fe'eventh, and eighth figures of the number fuccefively on the fide, gives 126, 63, and 141 ; b11t 
only the tenth of the fecond proportional part is to be taken, viz. 6, 39 'and one-hundredth of tbe third 
proportional part, or I, 41 ; therefore 126 and 6,3 and I )  41 added to 4 . 1  and the index beipg 
hpplied, gives 5.4414729 the logarithm of 276358,49. Otherwife, multiply the Iogarithmic difference 
157 by ,849, the fixth, fevcnth, and eighth figures of the number confidered' decimally, the pro&& 
will be 133,293, from' which reje& the three laR figures becaufe there were three in the multipIicator, 
the remainder 133 will be the true proportional part, which added to .4414595 and the index being 
i'upplied, gives 5.44'1 4728 the true logarithmic decimal of 27635849, and more corre& than that found 
by the table of proportional parts, from which it: however differs only by I in defea. 

. C A S E VI. If the number is a fraeion, fubtrac2 the logarithm of the denominator from the logarithm 
of the numerator, the remainder will be the logarithmic of the number required ; where, it is evident, 
the index of a proper fraEtion will be negative. Or, if you ihould chuii to avoid negative indices, 
fubtra& the logarithm of the denominator of a propcr fraEtion from the logarithm ok the numera+or 
increafd by I O  in tlie place of the index, the remainder will be the logarithm of the fra&on, 
under a pofitive form. 

e520 an 
improper fracion, and lubtraa the logarithm of the denominator from the logarithm of the numerat,or, 
the remainder will be the logarithm of the mixed number; If the proper fraaion, improper ion, 
or mixed number be eafily convertible into a terminating decimal, convert it fop and take its 1ogaritli.m. 
Examples: I. Let the vulgar fraaion, swhofe logarithm is {ought, be 7 From oI 3010300 or the loga- 

rithm of 2, fubtraa 0: 477i213 or the logarithm of 3, the remainder 7.8239057 is the logarithm of the 
fraAion, whofe index is negative. Or adding IO to the index of the logarithm of the numerator, from 
~o.3010300 fubtra& 0.4771 213, the remainder 9.8239087 is the logarithm of the fraaion under ,a 

pofitive form. This turned into an iqproper fraAion becomes 
255. From the logarithm of 355 which is 2.55022835 EubtraEting that of I 13 which is 2.05307844, 

the differecce is 0.49714991 the lo.garithm required. 3. T h e  logarithm of 2- or 0 9  2 is yo 3010300 or 

9 .30~0300 .  T h e  logarithm of 2- = 0, 75 is, 7.87  5061 26 or 9.875061 26- The logarithm of $. = op 875 

is 7. 94200805 or 9.94200805. 
C A S E VIL If the given number is a decimal fraEtion, feek for its logarithm as if it was a whole 

number, and apply the proper charakkeriftic to it. Examples: The  logarithm of 0,76134 is 7,8815786, 
or 9.8815786. The logarithm of 0,076r34 is <. 8815786 or 8.8815786, The logarithm of ot 0076x34 is 

3.8815756 or 7.8815786. 
C A S E VIII. If the given number confifis of a finite part and an infinite recurring ieries, confider the 

finite part together with the fir& recurring period as an integer, from which fubtra& the finite part 
taken as an integer by itfelf; add the logarithm Qf the remainder to the arithmetical complement of  

she 

If a mixed number be given, confie and a frahion, reduce th 

2 

16 
2. Required the logarithm of 3 ? 
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the logarithm Qf as many nines as the recurr-ing period has figures (which may be fhund 6n the page 
at the end of the logarithmic Sines and Tangents) and fuubtraa I O  from the index, and you will have the 
logarithm required, in cafe the finite part is an integer ; but if the finite part be not an integer, increafe 
or dirnlnih'the'index fo found as much as the decimal point or comma falls to the right or left of the 
jafi figyre of the finite part; orelfe fettle the index, as dual,  .with reference to the pofition of the 
decimal point or comma in the given number, ' that  is equal to the difiatlce of its firft figure from the 
place of units, pbfitive'if it falls to the left, negative if it falls to the right. Example: Let the logarithm of 
the number 32067697 &c. be required, where the infinite recurring feties is difiinguiflied from the finite 
part 'by points placed over its figures. I confider the finite part 320 with the firit recurring period 
6 7  or  32067 as an integer, from which I fubtrakl the finite part 320 taken as an integer by itfelf 8 
the remainder is 31747, whofe logarithm 4,5017027 I add to the arithmetical complement: of the 
logarithm of '99 or two nines, becaufe there are two figures in the recurring period, viz. to S. 0943648; 
(fee the Table at the end of the logarithmic Sines and Tangents) and I fubtra& I O  from the index, the 
remainder 2.5060675 is the logarithm of 320, h i 6 ;  &c. or the finite part taken as an integer with the 
tecurring feries adjoining as a decimal. But the given number was 320676,7 &c. whofe decimal commb falIs 

&c. will be 5.5060675 ; or the index is determined at Bnce 
of figures contained in the integer 320676, which is pait 

. . .  . 

..I . 
to the right of the lait figure of the finite part of 320 by three places of figures: gtc; the .. . . 

and the true logarithm of 320 
5, as b&g one Iefs than the n 

of the given. number. 

P R O B L E M  IIb 
! .  

To Jind the Nuturd Number that agwers to any given Logwithmi 
N E G L E C T the confideration of the indcx in the firfi infiance, an$ find the natural number bs 

integer anfivering to the  deciind part of the logarithm fought for in the table : then divide the.  number 
fo found properly by the decimal point or comma, that the firfi or highefi figure may.be at the diitance 
&om the place of units which is f h e ~ n  by the index, and to the left if the index be, pofitive, and 
to the right if the index be negative, adding cyphers to the right or pfefixing them to the left, if neceffary. ' 

c AS E I. If the natural number be wanted true only to threq places of figures, lo& in. the firfi or 
particular table contained in the two firit pages, and in the column marked Logar. for the nearefi 
logarithm over or under to that given : even with this in the prcceding column marked N you \vi11 firid, 
the natural number required. Exumple: natural number to three places of figures, anfwering io 
the logarithm I a 941 I 7836 will be found inlmediately, without regarding the index, to be 873, but dn 
account of the index I it mufi be taken 87,3* Had the index been 3, it mufi be taken 8730 ; with the index 
29 it muit be 873; with the index 0, it ~n$i be 8,73 ; with the index - i t  it Inuit be 0) 573; with the 
index - 2, it muit be 0,0873. 

C A S E  
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C A S E If. If the natural number be wanted%-true .only to four,places of figures, feek in the column 

intitled o of the general Table for the logarithm-'neareit to the given logarithm over or under; in tlb 
firit column adjoining, intitled N, you will b&;the four figures of the natural number required, which 
y ~ u  muit divide properly, according to the- -index, into integers and decimals. ExampZe: The natural 
number to four places of figures, an€wering to the logarithm 2.3194713, found immediately, is 2088; 

but, paying due regard to the index 2, is 208,8. 
C A S E 111. If the natural number be wanted true only to five places of figures, feek in the general 

Table for the logarithm neareR to the given logarithm over O r  under; even with this in the firft 
CoIumn, intitled N, you will find the four fira figures of the number ; and at the top of the column 
where the lqgarithm was found you will find the fifth or la& figure of the number. Exumple: The 
natural number t o  five places of figures anfwering to  the logarithm - 2.8712012: is 0,074336. T h e  
natural number anfwering to the 'logarithm 26-8 701 83 is 656, I 7 9  the four lafi figures of .the logarithm 
being found in the line above that where the three firfi figures 817 are found, becaufe the four lafi 
figures are lefs than thofe in the cohmn intitled o in the fame line. 

in 
the general Table for the next lefd@@fi nh you wlll'h&ve t res 
of the natural number even in the fame line in the firfi column, intitled N, and the fifth igure at the 
top or bottom of the column where the logarithm was found lye TO find. the follow:-- figu 
figures of the natural number, fubtraa the logarithm foun the table from the nm given, 
and feek the remainder in the right hand column of the pro ble of proiortional harts, or the next 
lefs number, if it be not found exaaly, the correfponding number in the left  hand colijmn will be the 

If 'more places of figures be required, from &he remainder above mentioned fvibtra& the 
next lefs number, in the right hand & x n n  of the table 'of prdpdrtional parts, for a fecond 
remainder,' to which affix 0, and feek for it in the right hand column of proporti&al parts, 
the next lefs . number, if 3 be not found exaAly ; the correfponding number in the left hand column 
will be the feventh figure of the natural number. I n  like manner an eighth figure may be found, if 
neceirary; that is, if fuch exadhefs be requifite, and the ]aft remainder was not found exaEtly in the table 
of proportional parts.' Otherwife, and rather more exaEtly, efpecially if eight places of figures are 
wanted, in order to find the figures a~IditiOna1 to the firfi five, add.as many cyphers to the firit remainder 
above-mentioned as you want additional figures, and divide the fun by the difference of the two 
fucceffive logarithms in the table, the quotient will be the figures required to be added to the five figures 
of the natural number found before. Example: What is the natural number whofe logarithm is 
5.4414728? T h e  next lefs logarithmic decimal in the table Is 44x4395 anfwering to the natural number 
27635; i'ubtraA this logarithmic decimal from that given, the remainder is 133 : CubtraEt alfo the given 
logarithm from the next following it in the table, the difference is 157. In the column of proportidnal 
parts, on the fide, intitled 157, feek the next- lefs number to 133 which is 126, to which the n&ber 

' 
C A SE IV. If the natural nuhber he wanted true to fix, feven, or eight place 

fixth figure of the natural number. 
3 

anfwering 



anfwering in the left column 
'33 €ubtra& the number 126, 

i s  8, -the fixth figure of 
found in the table, for a 

4 

the natural number. From the rsmaindet 
fecond remainder, which is 7, but with o 

affixed to i t .  is 70 ; the neareit number to this in the table of proportional parts is ' 63 to which 
the number'anfwering in the left column is 4, the fevcnth figute of the natural number. Siibtraa 63, 
the number found in the table, from 70, for a third remainder, ivhich is 7, but with o affixed to it 
is 70, the nearefi number to which in the table of proportional parts is 63; the number anfwering 
to this in the left column is 4, the eighth figure of the natdral number; therefore the  firit five figures 
of the natural number being 37635, and the fixth, feventh, and eighth- figures being 8, 4, 4, the 
natural number is 27635844. Otherwife, add three cyphers to .I339 the difference of the given loga- 
rithm and the next lefs logarithm in the table, and divide the refulting number 133000 by 157, the 
difference of the two fuccefive logarithms L in the table, the quotient is 847 for the three figures to be 
added to 27635; therefore the natural number is 27635847; but becaufe the index of the given logs- 
rithm is 5 it will be z , and more exa& than that found by the table of proportional parts, from 
which howevef it di bY It is however "to be obferved that the natural number 
cannot be obtained entirely accurate to eight places of figures, becaufe thk lagw4thms j 
carried only to 7 places of figures. 

is- 

C A S E V. If the given logarithm is entirely nqative, fcek for it in the tables, as if it was pofitive, 
ake its correfponding number th enominator of a frad3ion whofe numerator is unity, Thus if 

the logarithm was - 4.37242 = log. 8 log- 206264", 8, and wholly negative, the natural number 
will be z 3 9  which expreffes the ratio of the feemidiameter of the earth to its mean difiance from the 

€un. 
VI. If tlie logarithm has a negative charaaeriftic, the decimal part being politive, find the 

C dent nuvber as ufual, and place its firfi fignificant figure as many places below tlie place of 
units as is expreffed by its negative index6 Thus the logarithm- 5.62758, or rather 5.62758, borrowing ' 
IO to the index to put it in a form entirely poftive, or the logarithmic fine of 8",75, the fun's mean 
horizontal parallax, has the natural mm~ber 42421 anhering to it; but becaufe the index is either - 5 
or 5 with I O  borrowed, the nata*al number will be o,oooo4zqzr, which is to unity, as the €emi- 
diameter of the earth, to the mean dhance of the fun, 

T H E  
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T H E  

E X P L  A N  A T  I 0 N A N D  U S E 
O F  T H E  T A B L E  OF 

L O G A R I T H M I C  S I N E S  A N D  T A N G E N T S  
T O  E V E R Y  S E C O N D  O F  T H E  Q U A D R A N T ,  

I 

ALTHOUGH the tables are intitled Sines and Tangents, &c. yet artificial or logarkhtnic fines 
and tangents, &c. are to be underitood. T h e  logarithmic fines and tangents of arcs, and the loga- 
rithmic fines a&-tangents of their complements, called logarithmic co-fines and co-tangents, being 
often wanted in the fame calcul 
page, or at leait at the fame ope 
of thefe tables. T h e  degrees are put at the top and bottom of the page, and the minutes at the head 
and foot of the feveral columns; except the firfi and lait, in which the i'econds are placed. The ]eft 
hand page contains the 1oE;arithmic fines and co-fines, and the right hand page contains the logarithmic 
tangents and co-tangents, as expreged by the titles put at the top and bottom of the four departments 
or particular tables of fines, co-fines, tangents and co-tangents. T h e  degrees placed at the top of the 

with the minutes placed at thi top of the column, and the feconds.in the left hand margin, ex2;refs Page, 
the arc whofe L. fine or tangent, &C. is contained in the CorreGondent part of the area' of t h e  'table I 

under the title fine, tangent, &c. and the degrees placed at the bottom of the page, with the minutes a; 
the bottom of . the column, ,and 'the feconds in the right hand margin, exprefs the arc whofe fine 0; 
tangent, &c. is cont,ained in the correfpondenf part of the area of the table above the title fines, tangents, 
&c. The  degrees, minutes, and feconds, Ykad off by enterhg the table at top and bottom, are topple- 

,merits of one another ; thok  read off from the top being lefs than 45'9 and thofe read off til; 
-bottom being greater than 45"- 

In order 20 reduce the table into moderate bounds, it was thouglit neceffary to place a t  the head of 
each column,' and immediately under the title of minutes, the index, or the  index and one, two, or 
three firit decimal figures of the logarithm, which were common to the whole or at leait part of the 
column, and to put the remaining figures in the area of the table beneath; by wliich contrivance the 
fize of the table has been reduced to near half what it would have been if the logarithms had been 
printed at full length. I t  mufi however be carefully obfcrved, that the initial figures at the top of the 
column are corninon to the whole cofumn, only when the initial figures in the next column to the righit 
continue the  fame; but if they vary from the former by a unit, then tlic initial figures at the top of the 

srn 

g-bgen the pra&ice to place 
T h e  fame method has be 

s 
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firft column' are common only to fo rhuch of the column as reaches from the top to the place where the 
numbers in the column, after increafing up t6 99, &c. decreafe immediately to 00, &c. ory vice 

after decreafhg to, 00 immediately increafe to 99, &c. and, below this place, the initial figures common 
t o t h e  refi of the caluqn are thofe which ftand at  the head of the next column to the right. The 
table has been fo arranged that there h a l l  never occur more than one fuch change in any column$ 
except in the column of fines intitled 70 4' where two fuch changes are found. A ftrong . full-point, 
of the fize of thofe printed at  the end of the title Deg. at the top and bottom of every page, may 
be added to their books, hy the curiousj at the place where the change occurs, or over the index 
preceding the initial decimals at the top of the fame column) or in both places, either with a pen or a 
printer's type and ink, which will facilitate the  ufe of the table; but without that, by only taking a 

little care, the logarithm may be readily taken out without any danger of miitakei 
I 

I F  the given arc be under 45', enter the tabre, with the degtee at top of the page, in the  department , 

fine, co-fine, tangent, or co-tangent, which' ever you want, and with the minute at the head o f  
one of the columns, and with the f'econds the left hand margin : even with the febnds, under the 
given minute, you will find the four or more laft figUreS of the logarithmic h e ,  co-fine, tangent, or 
co-tangent, under its refpeAive title. But if the  given arc be greater than 45", enter the table with the 
degree at the bottom of the page, in the  p r o p  department of fine, co-fine, tangent,' or co-tangent, and 
with the minute at  the bottom of one of the columns, and with the feconds in the rightshand margin ; 
even with the feconds, over the given minute, you will find the four or more 1afi figures of the logarithmic 
fine, tangent, co-fine, or co-tangent, above its reflxSkive titlc. In either cafe you will find the index, or 
index with initial figures of the decimal, at the top of the column of minutes ; except the initial figures 
vary by unity at the head of the next column to the right, and at the fame time the iiumber found ill 

t1;e ai-cs of the table falls belo\v the place where the numbers of the column, after increafing to 99, &C, 
dccreafe immediately to 00; or, site V ~ T S ~ ,  aftcr 'decreafing to 00, &c. immediately increafe to 99, &C, 

and then you are to take the index, or i d e x  and initial decimals, from rhe head of the next column to 

the right. Prefix the initial figures thus fmmd to thofe taken out of the area of the table, and the 
logarithmic fine, co-fine, tangent, or co-tangent, will be complete. 

Otherwife ; if the numbers of the c d u m ~ l  of given minutes do not any where incrcafe up to 99, &c, 
and decreafe immediately to 00, &c. or do not any where decreafe to 00, &c. and iiicreafe inlmediately to 
999 &c. or.if the 'given feconds indicate the laftfigures of the decimal as lying above fuch place of change, 
takk 'and prefix the initial figures from the top of the column : but if the  giren feconds indicate the lafi 
figures of the decimal as lying below fuch place of change, take and prcfix the  initial figures from the head 

of 



of the hext column to the right, which in fuch caie will always direr by unity from thofe at  the head of 

Example I -  T h e  logarithmic fine of 22O 35' 2s" is 9.5844880, the four firfk figures of which are taken 
from the head of the column intitled 35', and the four lait in the fame column in the area of the-table 
even with 2j". Example 2. The logarithmic Cine of 229 37' 4" is 9.5849887, the four firit figures of which 
are taken from the head of the column intitled 37; and the four laft in the fame column in the area of 
the table even with 4". Here the initial figures change by unity, viz. -from 9.584 in this column to 
9.585 in the next column to the right; bat the line of 4" being above the place where the change of the 
numbers happens from increafing to decreafing, the initial figures are itill to be taken from the column of . 
given minutes. Example 3. Tlre logarithmic fine of 225 37' 12" is 9.5850291, whereof the four lafi figures 
are taken from the area of the table in the column intitled 37' and even with 12"; but becaufe the 
initial figures vary by unity from 9- 584 in this column to 9.585 in the! next to the right, and at the fame 
time the line of 12" falls below the place where the change of the numbers in the  column happens from 
increafing to decreafing, the initial figures 9.585 are taken from the head of the next column to the 
right, viz. that of 38'. 

E ~ ~ ~ $ *  7. -The logarithmic fine of 67" 37' 20" is 9.9659979. Exaiitple 8. The logarithmic co-tangent of 
SJ" 23' 26'' is 9.8709692. ExampZe 9. The  logarithmic co-ta nt of 53" 23' IO'' is 9.8710132. 

If tkie given arc has decimals of a ihcond, or a vulgar fraEtio a fecond annexed to it, and the utmoit ex- 
aenefs be required in the calculation, take the difference of the logarithms of the next lefs and next greater 
drcs, 2nd multiply it by the vulgar or decimal fraaion ; the produEt added to the logarithmic fine or tan- 
gent or co-ar. of co-fine, or fubtraEted from the logarithmic co-fine, co-tangent, or co-ar. of fine of the 
next lefs arct will give the logarithmic fine, tangent, co-ar. of co-fine, co-fine, co-tangent, or co-a14. of Gnc, 
ofthegiven arc. Exatnple I. The logarithmic fine of 22' 35' 25",47 is 9.5844880 + 5 1  x 4.7 9.5844880 
+ 24 = 9.5844904, where 51' is the difference of the logarithmic Gnes of 22 35' 25'; and 22 35' 26'' the 
next leis and next greater arcs. ' Example 2. The logarithrhic co-tangent of 84" 54' IZ", 632 is 8.9503 1 I 2 -  

238 x, 632 = 8.95031 12 - 150= 809502962, where 238 is the difference of the logarithmic co-tangents 

of 840 54' 12" and 84" 54' 13". Example 3. The  logarithmic tangent of 3" 28' 13" % ;= 8, 7827731 + 
349 x 2=8.782773x 4- 128 = 807827859. Exampe 4. The co-ar. of log. co-fine of 410 7' 26'/, 33 
is T h e  proportional 
part of the difference for the fraaion of a fWond may alfo be applied always additively, as well in the 
cafe of a logarithmic fine, tangent, or co-ar. of co-fine, which increafe with t& arcs) as of a laga- 
rithmic co-fine, co-tangellt, or co-ar. of fine; which decreafe as the arcs increak ; by adding the produlk 
of the difference multiplied by the fra&ion of a fecond in the firit cafe to the log. fine, tangent, or co-ar. 
af co-fine of next Ids arc ; and by adding the produa of the difference multiplied by the complement 

a€ 

II column' of minutes. 

Exa 0-fine of 3z0 55' IO" is 9.923 

logarithmic fine of 67" 39' 4 6. T h e  logarithmic fine of 6 

"7 
cmr. of log. co-fine of 41" 7' 26'' +9 37 X 19 = 0.1230382 + 7 = 0. 1230389. 



of the fra&ion Of a fecond to unity, in the fecond cafe, to the log. co-fine, co-tangent, or codar. of fine 
of the next greater arc. The  firit or more iimple cafe has been illufirated by fome of the examples above. 
T h e  following examples will illuftrate the latter cafe. The  logarithmic co-tangent of 
84," 54' 12" ,632 is = log. co-tangent of. 84" 54' 13" + 238 x I -,632 = 809502874 -I- 238 x ,368 
s 8.9502874 + 88 a 8.9502962 the fame as found above by the othcr or common method, Exanlple 2. 

T h e  co-ar. of log. fine of 320 49' 4" ,57 is = co-ar. log. fine 32" 49' 5" +, 43 X 33 = 0.2660223 + 14 
= 0.2660237.' 

Hitherto the given arc has been fuppofed to be lei's than 90"; but if it be greater, and between 90" and 
180°, take its fupplement to  1800; if between 1800 and 2700, diminiih it by 180"; if between 270" and 360"~ 
take its complement to 360"; and take the logarithmic fines and. tangents as before. Otherwife, for log. fine 
or tangent of an arc between goo and 180°, or 270' and 360"~ take out log. co-@ne or lop. co-tangent of 
excels of arc above 900 or 2700; for log. ca-fine or log. co-tangent of an arc above 90" or 270' take out log. 
fine or log. tangent of excefs of arc above 90° Or 2700. But for the log. fine and log. tangent, &c. of an 
arc betw'eeri 18 d 2  nd log. tangent, &c. of the excefs of the arc above 180". 

Thus the log. fine or log. tangent of 1200 27' 36" or 300" 27' 36" is to be taken as the log. co-fine or Iog. 
ca-tangent of 30" 27' 36", and the log.. c 0 - h  or log. costangent of 120" 27' 36" or 300" 27' 36" as log. 
fine or log. tangent of 30" 27' 36'; and the 10s. fine, co-fine, tangent, or co-tangent, of 2200 18' 14'' is 
to  be taken as the log. fine, co-fine, tangent, or co-tangent, of 40" t8' k4". This method faves the 
trouble of taking the comprement of the arc. 

If the fuccefive differences of the logarithmic fines and tangents, &c. in the table are irregular? or 
rather if the (kcond difference exceeds three or four units, the logarithm canijot be had true ro the 

it without allowing an equation of €econd difference, and fometimes tfiikd djlfferences, &c. 
to  the logarithmic fines and tangents of arcs under 20') or of co-fines and cb-tangents df 

arcs above 89" 40'9 or,within 20' of 90". In this cafe, the following rules will determine them accurately 
and readily without the trouble of equations of differences of various orders. T o  the logarithm of tl1c 
arc. reduced into fcconds with the decimal annexed, add the confiant quantity 4.6855749, and from 
the fum fubtra& one-third of the arithmetical complemkht of the log. Co-fine, the remainder will be the 
logarithmic fine of the given arc. 

The rule to find the tangent of a fmdl arc is thist To  the confiant logarithm 4.6855749 add the 
logarithm of the given arc reduced into fecdnds with the decimals annexed, and two-thirds of the 
afitbrnetical complement of the log. cd-fine ; the fuin is the tangent of the given arc. The fame fub- 
tra&ed from 20 will give the co-tangent of fl?e fame arc, or the tangent Qf an arc greater than 89" 40'. 

The tangent of €uch an arc greater than 89" 40' may be alfo found direaly, by iubtraEting the fum 
of the logarithm of the feconds contained in the complement of the arc to' 90~9 and two thirds of the 
arithmetical complement of the co-fine, from the conitant quantity I 5. 3 - I  44251, 

e , Example 

I 

Esample I .  
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Example 1. T h e  log. fine of IO’ 12”, 624 or 6‘12”,624 is 4.6855749 +log. of 612,624-~g co-ar.of 
1og.co-iine IO’ 12”= 4.6855749 + 2.787 1940 - 6 =‘7.4727683. Examplejz. T h e  log. tangent of the fame. 
arc is 4. 6855749 + 2.7871940 + €3 = 7.4727702. Examp24 3. T h e  log. co-tangent of the fame arc is =‘20 - 7.4727702 = 12.5272298. Otherwife the loge tangent of 89” 49‘ 47’: 376 which wants IO‘ IZ”, 624 of- 
90’ is = 15.314425 I - log. 612,624 - co-are Co-fine IO! 13’’ = 19. 314425.1 *- 2.7871940 - 6 = 
12.5272305, the fame as by the other method. 

For greater exa&nefs regard may be had to  the eighth decimal figure of the logarithm of the Seconds indhB 
arc, in finding the proportional part, and alfo in finding one third or two thirds of the arithmetical comple- 
ment -of the log. co-fine, and then the conitant logarithm to eight places to be ufed will be 4.68557487, 
which is the arithmetical complement of the logarithm of 206264,806 the number of Geconds in an arc 
equal to the radius of a circle; finally rejea the eighth decimal figure, only if it exceeds five, increale 
the feventh decimal figure by unity. Example: T h e  log. fine of 8’ 1 7 ” ~  426 or 497”~ 42 is t= 4.68557487 
+ 2.696728$8 - 43 = 7.38230292, or reje&ing the hfi figure = 7.3823029. Thefe rules for computing 
the fines and tangents of fmall arcs extend to 2’ without producing an error of niore than +- of a unit in 
the feventh place, and to z0g wit 
i , 3  and is always i 
even its fine. 

yet we may by them find the logarithms of the fecants, co-fecants, verfed-fines, and co-verfed-fines. 
Although thefe tables exhibit only the logarithms of the fines, co-fines, tangents, and co-tangents, 

T o  the complement arithmetical of the log. co-fine or Gne add IO. OOOOOOO~ and you will have theiog. 
o? co-fecant. T o  double the log. fine of half the aic add 0.3010300 and reje&. IO. OOQOOOQ from 

the €um, and you will have the logarithm of the verfed-fine. To double t he  log. fine of half the- compJe0 
ment of the arc add 0.3010300~ rejeEt IO. ooooooo from the fum, and you will have the logarithm of the 
co-verfed-fine, 

P R O B L E M  11. 

1 F a logarithmic fine or co-fine be given, enter the table on the left hand page ; but if a logaithmic 
tangent or co-tangent be given, enter the table on the right hand page ; feek in fome column, having 
the given index, or index and initial figures at top, the remaining figures, but above the place of hdden 
change of the i‘eries of numbers as to increafe or decreafe, if fa& change occurs; and if you cannot find 
them fo circumfianced, go to the next column to the left, where the initial figures at  top vav by unity, 
and you wi€i%nd them below the place of  change in that column, Then if the title of fine, coofine, &c. 

which 



f '9 1 
which e& be concerned, Rands at: the top of the page, the degrees will be dfo found at the top,bf the 
page, the minutes at the top of the column where the final figures were found, and the feconds even with 
the fin81 figures in the left hand margin ; but if t h e  title of fine, co-fine, &c. h n d s  at the bottom of the 
page, the degree will alfo be found at .the bottom of the page, the minutes at, the bottom of the column in 
which the final figures were found, and the feconds even with the final figures in the righthand margin. 

Otherwife feek for the final figures between the two places in the area of the table where the changes 
happen in two difiinQ columns, One being immediately to the left of the firit column which has the given 
initial figures at its head, the other being the lafi to the right which has the given initial figures at its 
head. Example I .  The  arc is required whofe log. fine is 9.5844880. I enter the table on the left hand 
page, and find the initial figures 9.584 at top of the feveral columns and the remaining figures, 4880 
underneath in one of thefe columns; and, becaufe a log. fine was given, and the title fine fiands at  the 
top of this department which contains the given logarithm, 1 write out 22 degrees from the top of the 
departmenr,A 35' from the head of +the column where the final figures were found, and 25" from the left: 
hand margin even with thc final figures, Therefore 22' 35' 25" is the 1 ' ~  required. There %vas no 
change of the initial figures in the columns of minutes in this example, there was no change afthem 
from this coIumn to the next to the right. ExampZe 2. T h e  arc is required whofe log. fine is 9.5849887 2 
I[ find, on the: left hand page, in a column having the initial figures 9.584 at top, the remaining figures 
9 887 beneath, but above the place of fudden change ofthe fer& of numbers as to increafing or decreafing. 
And as a log. fine was given,, and the title fine itands at the top of the page, I take 220 from the top of 
the page, 37 from the top of the column where the final figures were found and 4" from the left hand 
margin itanding even with the final figures. Therefore 22' 37' 4" is the arc required. Exam# 3. The 

whofe log. fine is 9.5850291 ? I Ceek on the left hand page in the columns having the 
585 at top for 'the final figures 0291 but cannot find them, e;xcept id the lait column 

t o  ' the  right hand €0 intitled, and there below the place of change; therafore I go t9, the f i r ~  
column to the left of all thck  haviiig 9.585 at their head till I Come to that which varies from them by 
unity and intitled 9.584, and here I find the given final figures 0291, but below'the place of change, as it 
ougllt to be. And, becaufe the title fine is found at top, 1 take out 22' from the top, 37' from the head 
of the column where the final figures were found, and 12" from the left hand margin even with the final 
figures. Therefore 220 37' I 2" is the arc required, Example 4.a What  is the arc whofe l o g  co-fine i s  
9.9239873 ? Seeking, in the columns belonging to the fines and co-fines under the head 9.923 I can no 
where find the final figures 9873 except in y e  column below the place of charge ; therefore 1 go to the 
firft column to the left, wliofe initial figures vary from thefe by unity, that is to  fay, wbofe initial figures 
aTe 9.924, and I find the given final figures 9873 below the place of &an as it ought: to be. And 
becaufe a log. co-fine was given, and the title co-fine fiands at the top of this department, I take out the 
degree from the top, viz. 32O, and $5' from the head af  the column in which the final figures were found, 
and 10'' from the left hand margill even with the final figures, Therefore the arc required is 3 2 O  55' LO", 

Exu~tpk 



5. What  .is the arc whofe log. fine is 9.9661 192 ? I find, on the left hand page, in the column 
having 9.+6 at the head, the final figures I 192 beneath. And as the title fine itands at the-bottom of 
the department, 1, take out 67” at bottom, 39’ from the bottom of the column containing the ,  final figures; 
and 4o”from the right hand margin even with the final figures. Therefore the arc required is 
’,67” 39’ 40”. ZxdrntZe 6. What is the arc whofe log. fine is 9.9660066 ? I find, on the left hand 
page, in one of the columns having 9.966 at top, the remaining figures 0066 beneath, but above 
the piace of change; therefore the arc required is 670, itanding at the bottom by the fide of the title 
fine, with 37’ itanding at the battom of the column containing the final figures, and 30” Randing in the 
right hand margin even with the final figures. ExfimpZe 7. What is the arc whofe log. fine is 9.9659979 ? 
1 cannot find on the left hand page the find figures 9979 in any column having 9.965 a t  the head, and 
above the place of change ; therefore I go to the firfi column to the left hand of .thefe whok initial figures 
at top vary from thefe by hnity, viz. to that intitled 9.966 in which I find the final figures 9979 below 
the place of change, as it ought to be; and, as the title fine fiands at the bottom of the page, I look 
&ere for the degree 675 and alfo for 37’ at the bottom of the.c mn containing the final .figures, and 

Example 8. What i s  the co-tangent is 9.8709692 3 I find on the right hand page in a 
column havbiV9. 870 at the head, the remaining figures 9692, which. are above the place of change ; and 
as the title’ co-tangent itands at the bottom of the page, I take out the degree at the bottom by the fide of 
the title, viz. 530; the minutes at  the bottom of the column containing the final figures, viz. 23‘; and the 

the right hand margin even with the finalfigures, viz. 20”. Exnmplc 9. What is the arc wliofe 
ic coitangent is $.871ox3z? I feek in the right hand page.in theFolumns having 9. 871 at the 

head for the remaining figures 01 32, but cannot find them except in one column below the place of: change ; 
go to the firit column to the left whore initial figures vary from thefe by unity, viz. 9.874 and 
the given final figures 0 1 3 2 ,  below the Place of change as it ought to bc. ,And, as th-e title 

co-tangent i%ands Fat the bottdm of the page, 1 take out 53” at the bottom by the fide of the title, and 23‘ 
from the bottom of ihe cohmn of the final figures, and IO” from the right hand margin even wit11 the 
final figures. 

’ If the given l o g a r i h h  is not to be f ~ t ~ n d  in the table, make d e  of that which approaches hear&, to it 
over or under, and find its correfpondent arc, which will be the required arc true to half‘ a fecond, But 
if you want the arc more accurately, or as accurately as the tables are capable of giving it, take the 
d‘rEerence of the given logarithm and the next lefs of the fame kind in the table, if the given logarithm 
be a fine or tangent ; or take the difference of the given logarithm’and the next greater of the Same kind 
in the table, if the given logarithm be a co-fine O r  cootangent; that’ is, take the difference between the 
@en logarithm and that logarithm of the two of‘the fame kind in the table, one greater and the other 
lefs than the given logarithm, which lies near& to the given title of fine, or co-fine, &c. at the top or 
bottom of the page, for the numerator’of a fra%tion ; and take the difference of the two logarithms in 
thF-table, o w  ot which is next lef8 and the other next greater than the given logarithm for the denomi- 

nator 

ZO// in the right hanjd e final figures. Therefore the%are 37/ *20r1. 



OGtor of the fradtioh ; and you will have the frsr&ion of a. fecond to be added to the arc anfwering,to that 
etwo in the table, one lefs and the other greater than the given logarithm, which is nearee 

to the given title. This vulgar fraAion of a fecond may be converted into a decimal, if required, by 
dividing the numerator by the denominator. Example I. What. is the arc whofe logarithmic fine is 
9,5844896 ? I look among the fines and find 9.5844880 the next leCs, and 9.5844931 the next greater 
fine in the table ; I take the difference between 9, 5844880 which lies nearell to the title of fine at the 
top of the page, and 9 a  5844896 the given logarithm, wliich is 16, for! the iiumeratqr of the fraaion, 
f alfo take the difference of the two Iogarithhs in the tablej which is 51, for the denominator of the 
fra&ion. Thc arc anfwering to the log. fine 9; 5844580, that nearefi to the title, is 220 35' 25": therefore 
the arc required is 220 35' 25'" 16 =tt 220 35' 25"j 31 3 j  &c. Example 2; What is the arc whof+ log. CO- 

5' 
tangent is 9.8710096 ? I look among the eo-tangents and find the next greater and next lefs co-tangents 
to be p.8710132 and '9. 8710088. I take the difference beWeen, the fir& 908710132, which ,lies nearefk 
t o  the title co-tangbnt: and p. 87xoa9,& the g i v m  co-tanjyent, which is 36 fdr the ntlmerator of a fra&isn. 
I alfo take the difference of the two logaritlims in the table, which isa A denominator of the 

fraQion, Therefore the fra&ion is $4 and a s  the arc anhering to the 10 
is nearefi to the title, is 530 23' Io"9'tlie atcrequired is 53" 23' I O  ',@ 44 - - 53" 23' 10" ;re 530 23 ' IO", 818, &e. 

find the arc 
as before, Vim lefs thah 90" ; and if tlie required arc ihould be betvo'len 90" and 180'3 tak e fupplement 
of the  arc found to 180"; if between 180" and 270" ttlke the fum fjf 180" and the arc found ; if between 
270" and 360" take the  complement of the arc found to $0; and you wiii have the required arc. Other- 
wife, if the required arc ihould be betweetl pob and I 800, OG between 270" and 360; to avoid the trouble 
of taking the fhpplarnent of tlie refdt  to  x 8o09 or the complement of the refuit to 360"p confider the log.. 
fine ot  tangent of an arc as the log. co4nd or log cortaagent of anathe% arc ; and conhder thd log. co-fine 
or log. eo. tangent of an arc as the log. fine or lo& tangent of another arc, which being found in. the tables 
accordingly, and added to goo or 270') 1x41 give the arc required. Thus  an arc between and 170" is == 
I 80" -+ arc found anhering to a given log. fine, cohfine, tangent, or co-tangent i and an irc beteeen goo and 
180°, or 2700 and 360" =t goo or 270" 4- arc tvhofe log. co-fine == given log. find ; or Wfiofc log. fine == given 
log. co-fine, or whofe log. co-tangent = given log, tangent, or whofe log. tangent rt= given log; co-tangent. 

I f  the fuccesve differences of the logarithmic fines and tangents, &ev in the table are irregular, or 
rather if the iecond difference exceeds three or four units, the arc cannot be had true to thc utmoif: 
accuracy as to the Aa&ional part of a fecond by t he  d u a l  method, unlefs an allowance be made? on acw& 
of thofe differences, and perhaps alfo of third and fourth differences, &c, This hsppens when the log. 
fine, tangent, or co-tangent of an arc under 20'9 or the log. co4nep tangent, or ca-tangent of an arc 
above 89" 40', or within 20' of go@ are gima. 

1x1 thefe cafes the following rules will determine the arc accurately and readily, without the trouble oE 
computing the ege& arifing from the differences of various orders. The rule to find the art ftom the: fine 

f is 

Hitherto the required atc has Eeeii itippbfeed tb  b6 under,goo ; but if it & ~ d d  be great 

, 
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is this : T o  the given logarithmic fine of a fmall arc add the coneant logarithm 5 .31  44251, and f. Of cokar, 
of'log. co-fine ; and fubtraa IO from the index of the fum, and you will have the logarithm of the number 
of feconds with the decimal-fra&ion of the given arc. T h e  rule to find the arc from the tangent is this :* 

T o  the log. tangent of a fn~all arc add the confiant logarithm 5 . 3  144251) and from the fum fubtra& 8 06 
co-ar of 10s. co-fine, andfubtraa IO from the index, and you will have the logarithm of the number of 
feconds with the decifial fraaion of the *given .arc. If the co-tangent of an arc under zo', or. tangent of 
an arc above 89" 40' were given, take the complement of the co-tangent of tfie {mall arc or of the tangent 
o f t h e  large arc to  20.00, &c. and YOU will have the tmgeht of a fmall arc under 20';  from which find 
the arc as before, which will be that whofe co-tangent was given; or its complement to 90" will be that 
whofe tangent was given. T h e  log. co-fine of an arc above 89" 40' being = log. fine of an arc ur;der 20'~ - 

confider it as a log. fine, and find the arc by the rule given above ; its complement to 90 will be the arc 
required. The log. co-tangent of an arc above 89" 40' being = log. tangent of an arc under Zo'j- find this 
finaIl arc-by the rule above : its complement to 90' will be the arc required. Example I. What is the arc 
whole log. fine is = 7.4727683 ? Anfwer : 7.4727683 -+ 5.3144251 + o.0000006 - 10) 00, &c. I 

which id therefore = 6 I 2'') 6 

What  is the arqwhofe log. tangent is 7.5228031 ? Anfwer 7.5228031 4- 5 -  3144251 - 0.0000016- 10.00, 

kc. - 2.8372266, the logarithm of the. required arc ; which is therefore = 687': 427 = I 1' 27//, 427. 
Example 3. What is the arc, greater than 89" 40', whofe log. co-fine is 7.4727683 ? This logarithm will be 
the fine of a fmall arc under zo', which has been found in example I = 'IO' I 2'') 624. Therefore its corn- 

ent or 890 49' 47//, 376 is the arc required. Example 4. What is the arc, lefs than zo', whofe log. co- 
tangent r= 12.4771969 ? Anfwer: T h e  complement of 12.4771969 to 204 0 0 9  8 r C .  = 7.5228031 is the 
tangent of a h a l l  arc under zo', which has been found in example 2. = I I' 27") 427. Example 5.  What  
is the arc greater than 89" 40' whofe tangent = 12. $771969. Anfwer : The complement of 12.4771969 
to  20.00~ &c. = 7.5228031 the tangent of an arc under zo', which has been found in example 2. = 
I I /  27': 427 ; its complement to i o =  890 48' 32'/, 573 is the arc required. Example 6. What is *the arc, 
greater than 89" 4of, whofe log. co-tangent = 7.5228031. Anfwer : 7.5228031 is the tangent of an arc 
under ZO', which has been found in example 2. = I I' 27") 427 ; its complement to 90" = 89" 48' 32'; 573  
is the arc required. 

If the logarithmic fecant or co-feecant were given, tofind the arc by thefe tables; fubtrae IO from . /  theindex, 
the complement of the remainder is the log. co-fine or fine of the arc. If the logarithmic verfed-fine or 
co-verfed-fine were given to find the arc ; add 9.6989700 to the log. verfed-fine, half the fum dill be the 
log. fine of half the arc. Add 9.6989700 to the log. co-verfed-fine, half the furn will be the log. fine of 
half t he  complement of the arc. 

It may be proper to remark here that the radius of the quadrant is unity, and the, fines, co-fines, tan- 
gents, &c. are reckoned in decimal parts"of the fame. The  fines and co-fines are lefs than the radius,, and 
fo are the tangepts of arcs under 4 5'; their numerical values are then fra&ions, properly fpeaking, and the 

charalteriitics 

. ' .  

2.7871940 the logarithm of the re IO' 

+ ,  

b 
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charateriftics of their logarithms fhouIdqbe negative ; and the ld'garithm ofdthe radius ihould be notiling;. 
But the tangents, of arcs greater than 45O, and the fecants and co-fecants are greater than the radius, and 
confequently their logarithms are affirmative, Tu put the logarithms in the table under a form wholly 
pofitive, I O  h a s h e n  borrowed or added to all the chara&eriitics, and bhe logarithm of the radius has 
been hade  io.' But we muit remember at the end of any addition, to repay the ten or tens-borrowed in 
the place of the index, by fubtraaing as many'tens from the index of tbe refult as there weie logarithms 
of fines, co-fines, &c- which entered into the calculation, if the refult be the Iogarithm of a number ; 
and if fo many tens cannot be Tubtrakled, to fubtracft a number of tens lefs by one than the number of the 
log. fines, &c. which entered the calculation, and the refult will be the logarithm of a decimal fraaion : but 
if the refult be a log. fine, cd-firie, tangent, &c. the number of tens iixbtraaed from the index muit be lefs 
by one than the number of log. fines, co&es, &c. which entered the calculation ; except, however, that  
rio diminution is to be made to the index, on account of the arithmetical complement of alog. fine or log. 
cowfine, that may enter th la ch is a proper and affirmative logarithm, 

Of the A D D I T I O N  of L O G A R I T H M S .  

1. I F the logarithms are all affirmative, or. all negative, add them together in the fame manner as other 
decimal numbers, and prefix the common fign to the fum. Thus f ~ ~ 4 . 7 7 1 2 1 3  ; * I. 77815x3 ;' k 4.079181~ 

. 2. I$ the logarithms are fome affirmative and fome negative, take the difference between the f ~ m s  of 
the affirmative an$ negative, and prefix the iign of the greater. Thus  + 3.6989700 ; - 7. 6532125 ; 
+ 2.47712f35 -4*5686362=- 12.2218487 + 6,1760913 = 6.0457574.e 

3: If the indices only of the logarithms are aI1 negative : add the affirmative parts of the logarithms " 

togktller ; the fum of the indices, diminilhed by what is carried from the affirmative parts, if any, will 

be a negative index. T h u s  I 6989700 ; 2.9542425 46 8239087 = 477 121 2- 
4. If the indices have different figns, the decimal parts being all affirmative : add the affirmative parts 

of the logarithms together, and what is carried (if any) add to the affirmative indices; then the difference 
of the affirmative and negative itidices, with the fign of the greater, will be. the index of the {urn of the 

logarithms. 
5 .  If {ome of the logarithms are negative, or fame have the index only negative, the fum of the loga- 

rithms may be alfo found thus : f1;lbfiitute for the negative logarithm its aritliinetical compfement ; or for 
the negative index, where that only is negatives fubftitute its arithmetical coinplement ; and add the loga- 
rithms ,thus transformed to the affirmative logarithms, and from the fum fubtraa as many tens in the 
place of  the index, as arithmetical complements were taken, if pofible, and YOU will have the pfaper loga- 
ritlimic fum; but if the index of the fuin immediately found be lefs than (0 inany tens as have been 

direaed 

-- * 8.3344538. 

- c - 

- - 
Thus  the fum of 3( 6989700 i 7.3467875 ; 1-4771213 i 74 4313638 = 7.9942426. 



dire&& io ,be fubt&&ed, fubttalt one ten lefs, thdt is fubtra& fo man ens as arithmetical complements 
were taken, 'wanting one ; the remainder will be the logarithm of' the h u m ,  -which will be a d e c k &  
fraxion, whde  firit fignificant figure will be €0 many places to the right of unity as the index wants of IO. 

' Thus the fum of 3.6989700; 15: 3467875 ; 1. 4771213; -4.5686362 ; = 3.6989700 + 3.3467875 + 
I. 4771213 + 5.4313638 -20 = 13.9542426 - 2 0 ;  or becaufe 20 the index tobe €ubtraaed isgreater than 
13 the index of the fum,' fubtraEt IO lefs, and the €urh will be 3.9542426, the logarithm of the decimal 
fra ,oooooo~ooooo~, whofe firfi fignificant figure lies- 16- 3 c feven places of figures to the right 
of, 'or'below, the place of units. 

, I *  w H E N  the logarithms-are both affirmative, or both negative, or the one affirmative and the  
other negative, change the fign of the fubtrahend, then proceed as in addition. 

dices are- rn e a  of the 
f the minuend, as ufual ; and if one is borrowed from the index place add + 1 to 

the index of the fubtrahend, then change its iign, and do as in addition. 
' Thus 5.1549020 fubtraaed from 59788107 leaves the remainder;f:8qgo87; ;. 6989700 fubtra#ed from 
4.6532125 leaves F. 9542425 ; 4.6989700 fubtralked from z. 2218487 leaves 7.5228787 ; 4. 95424.25 

rf the mixtuend and fub@&efi& are 
both affirmative logarithms, take the latter from the former, borrowing ro, if neceffary ; remembering, 
that if I O  was borrowed the remainder will be the logarithm of a decimal fra&ion, But if One or both 
logarithms are negative; or have the index only, negative, fubfiitute for the negative logarithm its 
'arithmetical compl'emknt ; or for the negative index, if that only was negative, fubititute its arithmetical 
&mplement ; and further, if the index of one of the logarithms was pofitive, increafe it by IO. Now 
take the fubtrahend from tbe minuend, both being thus altered, borrowing 1% if neceffary ; remember- 
ing that if 1 0  was borrowed, the remainder will be the logarithm of a decimal fraaion. 

Thus  I. 95424.25 taken from 5.1303338 'leaves 3.1760913. 4.186743' taken from 2.0643564 leaves 
1 3 3  the logarithm of a decimal fra&ion, becauie I O  was borrowed to make the fubtra&ion. "0 

&- '3. 1760913 from - 6:0211893, I take their arithmetical complements 6.8239087 and 3.9788107, 
and fubtrae the fire from the ikcond, the remainder% 7. I 5$90Z% the logarithm of a decimal fraaion, 

orrow-ed. 
the arithmetical compIement of the index of the fecond, and affix the decimal part of 

the logarithm toit, and gou will have 6.8239087 and 3.9788107, the firit of which fubtra6h.i from* 
1 the fecomd leaves 7.15490209 the logarithin Pf a decimal f'raaion, becaufe 1x1 was borrowed. T o  

fu b t ra& 

li . -  .- 

from. 6.65321 25 leaves 9.6989700. " 

erwife, make ufe of this one rule comprehepding both cafe 

4 

T o  fdbtraEt - 3*1760913,from 7- 97881079 take the arithmetical complement . 
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fubtraa $ r ~ ~ g o i b  from 7. 9788107. The arithmetical complemenfs of the indices being taken, ana fub- 
.itituted in.their place, give the logarikhsrns 7* 1549020 and 3; 9788107, *he firit: of which taken from the 
fecond leaves 6. 8239087, the logarithm of aedecimal Fra&ion becaufe I O  was borro+ed; To fubtraa 
3.*0457575 from 0.5228788 ; fubititute .for the index - 3 its arithmetical complement, and add IO to the 
index of the other logarithm, and we ihall havt: 7.0457575 ahd IO; 5228788, the fitit of &hich taken from 

the fecond leaves 3.4721 213. To fubtraa 4.6989foo from T; 2218487 ; take the arkhmetical comple'ment 
of the  negative index, and'add I O  to the index of 'the other logarithm, and we ha l l  have 14.6989700 and 
8. 2218487, the firfi of which taken from the fecond leaves 3 b  52~8787, the logarithm of a deili6al fra&ionj 
'becaufe IO was borrawed to make the fubtraLtioni 

111 

M U t T I P L I C A T I O y  and D l V I S l O N o f  L O G A R J T H M S .  
*I 8 

I .  I F the logarithm, which is to be multiplied or divided, is wholly ative or negativ 
divide it by the given number, and prefix the fign of the given logarithm to the produaor jllotient. 
' 
Thus the logaritkina*+ 2.3010300 multiplicd by 4 gives the produrSt = + 9 b  2041200. T h e  logarithm 
e 2.778~51~ multiplied by 3 gives the p a - 8.3344536. The  logarithm 9.2041 - -  t 200 divided by 4 
gives the quotient + 2.3010300. The rithm - 8.3344536 divided by 3 gives tlie quotient -c 

2.778 1 5 1  2. 

2. If the index of the logarithm, which is to be multiplied, is negative, its decimal part being a&rtnatipe, 
and the multiplicator be a whole number, multiply the decimal part of the logarithm by the multiplicator, 
and fubtrae w is * carried Over lace of units from the produ& of the negative index 'by the 
multiplicator, remainder will b gative index of the produL51, to which affix the decimal part of 
the produa. 
TO divide a logarithm in the fame circumfiances, by any whole number, if the negative index Gntains 

or meafures the given number ordivifor an exa& number of times, divide the negative index by the 
- given divifor for a new negative index, and the decimal part of the logarithm by the fkme for a new 

decimal part, But if the negative index does not meafure or contain the given divifor an exa& number of 
times, increafe the negative index by the leait number that will make the index a multiple of the divifor, 
and prefix the fame number to the decimal part of the index, and divide the increafed index by the 
divifor for a new negative index, and the increafed decimal part by the €ame divifor for a new decimal 
part. 

Otherwife multiply or divide the complement of the given logarithntl, which wifl be affirmative, by the 
g h n  multiplicator or divifor ; the complement of the produ& or quotient will be the pr'odu& or quo- 
tient required. 

Thus 



Thus the produa of the logarithm T. 6989700 by '5  is = 7.4948500; the quotient -of ?j09o3o9j2 

divided by 3 is = 3.3010324. T h e  quotient of 5-7958828 divided by 4 is = 2.9489707. Or the comple- 

ment of the fame logarithm 5.7958828 is 4.2041 172 which divided by 4 gives I .  0510293, whofe comple- 

Otherwife : To multiply the logarithm of a decimal fraaion by any whole number, let the logarithm 
be put under an affirmative form, by adding 10 to the negative index, and multiply it by the given 
number, and diminifi the index by the produa of the number lerened by unity multiplied into 10, and 
you will have the required produa under a pofitive form, with I O  borrowed to the index. And to divide 
the logarithm of a decimal fraAion by a whole number, let the logarithm be put under'an affirmative 
form, by adding the produa of ID by the given divifor, and dividing the €um by the divifor, you will 
have the required quotient, under a pofitive form, with I O  borrowed to the index. 

6989700 by 5, adding I O  to the negative index, the logarithm becomes 
8.6989700, which multiplied by 5 gives 43.4948500, from which fubtrafiing 40= the produEt of I O  into 4 
(the given multipiicator leflened by unity) leaves 3.4948500, the logarithm'required, with I O  borrowed to 
the index. T o  divide the logarithm? ifor 5 )  
to the negative index 7, the logarithm becomes 43.4948500, which divided by 5 gives 8,6989700, the  
required quotient under a pofitive form, with I O  borrowed to the index. 

3. If the multiplicator of the logarithm is a fraaion, either proper or improper (as F), the index of the 

logarithm being negative, and the decimal part affirmative, as before ; add the denominator (n) or fane 
. multiple of it (p n)+to the negative index of the logarithm (- r), fo as to make thelum (n - r or p n -r) 

either o or a pofitive number, and affix the decimal part of the logarithm to it, and multiply the wholc 
by the given fraaion, and from t h e  index of the produe fubtraR the numerator of the fraaion, or 
the numerator multiplied into the number by which the denominator was multiplied before (m or p m), 
and YOU will. have the produ& required. T o  divide a logarithm by a fraeion is the lame thing as to 
muitipIy it by the reciprocal of that fraaion, which is produced by changing the numerator and denomi- 
'nator for one another, and therefore requires no particular direaions, Example 1. T o  multiply the loga- 
rithm f. 9 175502 by $ ? T h e  denominator z added to the negative index makes'the logarithm become 

I. 91755029 which multiplied by the fraeion gives 2. 8763253, from which fubtraEting the numerator 
~ 3 the refult is i. 8763253, the prod& required. Example 2, T o  multiply the logarithm 4.6346587 by the 

fra&ion ? Becaufe the denominator 3, taken abfolutely, is lefs than the negative index 4, I multiply 

the denominator by 2, which makes 6, which I add to the negative index 4, and the logarithm 

will become 2,6346587, which I multiply by the fra&ion $,. the produ& is I. 7564391, from which 
I fubtra& 4, the p d n &  of the numerator by 2 (becaufe the denominator was multiplied by 2) which 
leaves $756439 I, the produ& required. 

0 ther w ife, 

- - 

. ment is T. 9489707, the fame a s  found before by the other method. 

Thus  to multiply the logarithm 
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, Otherwife, to multiply the logarithm of a decimal fracftion by any vulgar fraaion,. proper, or improper ; 
l e t  the logarithm be put under an affirmative form, by adding I O  to the negative index, and 
multiply it by the numerator of the fraaion, arid add or fobtraa the prod& of the difference of the 
numerator and denominator by IO, according as the fiaaion is proper or improper, and divide the fum or 

~ difference by the denominator of the fracftion, and you will have the logarithm required in an affirmative 

form, or with I O  borrowed to the index, Thus to find thk produa of the logat-ithm :h 8763a53 by 7: add I O  

t o  the negative index r, which puts the loga 
this multiply by the numerator 2, which gives 190 7526506, to which, becaufe the franion is proper, add 

-30 (the produ& of 3, the difference of the numerator anddenominator, by IO), the  turn will be 49.7526506, 
which divided by the denominator 5 gives the quotient 9. 95053bI, the logarithm required under a form 
wholly akrmati in which I O  is borrowed to the, index. 9505301 by 
5 2~ which is an roper fraaion ; add I O  to the negative index 7, makes the logarithm 9,9505301, 
wholly affirmative ; which multiplied by t tor 5 gives 49.7526505, from which fubtraEting 30 
(the prod& of the difference of the n ‘and ’ denominator by IO) becaufe the fraAion is 
improper, leaves rg. 7526506, which divided by the denominator 2 gives the quotient 9.8763253, the 
logarithm required under a poffitive form with I O  borrowed t o  the index, 

2 

Alfa to multiply the logarithm 

Vurioqs Rules ar2d ‘Problenzs, wherein jome of the tfses. of Logarithms are Jewn. 

The R U L E  of P R O P O R T I O N .  

’ T H  E anfwer will be obtained by finding a dividend cornpofed of faaors, which are fome of the give11 
terms ; and a divifor compofed of fa&ors, which are the reit of the given terms. T h e  quotient will be 
the term required. 

Seek among the terms, which enter into the quefiion, that which is of the fame kind with the unknown 
term, which call the homologous term. Call tliofe terms which have a relation to the unknown term, 
its corrilatives ; and thofe which have a relation to the homologous term, its correlatives. The  divide‘nd 
will be compofed of thofe correlatives of the unknown term, which have a dire& ratio to it, that is to Cay, 
which make the unknown term increak or d r e a f ~  as they increafe or decreafe themfelves ; of the homo- 
logous term ; and of thofe correlatives of the homologous term, which bear an inverfe ratio to the fame, 
that is to fay, which make the homologous term decreafe or increak as they thedelves intreafe or de- 
cteafe. And the divifor will be compofed of thofe correlatives of the unknown term, which bear an 

This rule is fo general as to comprehend all cafes that come under the common rules of proportion ; 

Exangle 

, inverfe ratio to it ; and of thofe correlatives of the homdogoys term which bear a dire& ratio to it. . 

whether dire& or inverfe ; whether fingle or any how compounded, 



Example I .  I f  2801. ferve 

The unknown ter,m, or 
1260 z. 

120 men for 32 weeks, how mu& t~~illferve 360 mentor 48 weeks?' A~fwer, 

term fought, is a fumof money or a numbemf pounds. Thereto-re 2802. is 
the homologous term, whofe correlatives are 120 yen, and 32 weeks; and the corxdatives of -the an- 
knowrk term are 360 men, and 48 weeks. Now the correlatives of the unknown term have both a dire& 
ratio to it, for there mufi be fo many more pounds, as there are more men to be fuupported, and BS aJTe 
to be kipported 'for a longer time. Therefore 360, 48, and 280 will be the fa&ors of the dividend. Aib '  
th.e correlatives of the homologous term have both a dire& io to  i t ;  therefore 120, and 32 will be the 

faC'tors of the divifor ; and the quotient will give the anfwer = --- - - 12601. As will appear by 
adding together the logarithms of 360~48, and 280, and the arithmetical complements of the logarithms of 
I 20 and 32, and fubtraaing 20, 01.1 account of the two arithmetical gomplements, fr the fum; which 

1266, the number of pounds required. 

160 x 48 x n8oL 
- 126 x 3z 

will give 2,5563025 + 1.6812412 + 2.4471580 + ~.9zoiiI188 + 8.4948500-20= '003705 log. O f  

Examp/' 2. What is the interefc of 2750Z. for 292 days at 4; per cent. per annum? 
Adwer, 99.1. 
If I ool. in 365 days bring an 51. what interefc will 27501. Bring in 292 days ? The unknown 

term is an interefi, therefore the homologous term is 4,51. whofe correlatives are xool. and 365 days. 
T h e  correlatives of the unknown term are 2750/. and 292 days, which both bear a dire& ratio to 
it, becaufe the intereiE will be Co much greater, as the {urn put to intereit is greater, and as the 
time for which it is lent is, gre'ater. 'For the fame reaion, the correlatives of the homologous term bear 

a dire& ratio to it. Therefore the term required = --- .L 991. By logarithms, 3. 43933269 
+ 2. 46538285 + 0. 6532'1251 + 8. ~ooooooo + 7.43770714 - 20 = 1 0  99563519 = log. of 99, the 
number of pounds required. 

EyzpZe 3. If 248 men, in 51- days, of 1 1  hours each, dig a trench 232) yards long, 33 wide, and 2: 

deep, in how many days, of 9, hours, will 24 men dig a trench 3373 yards long, 5) wide, and 35 deep ? 
Anfwer, 23 I days. 'I'he unknown term is a number of days, the homologous term is then 51 or 595 
days. T h e  correlatives of the unknown term are 24 men ; 9 houh ; 337, 5 yards ; 5 6  pards; and 
3,s yards. T h e  correlatives of 5, 5 days, the homologous term, are 248 men ; I I hours ; 232,5 yards ; 
3,666, &c. yards ; and 2, 333, 8tc. yards. Of the correlatives of thq unknown term, the dimenfions of 
the ditch bear a dire& ratio to it, becaufe the time taken to make the trench will be fo much greater, as 
the trench is longer, wider, and deeper: on the other hand the men9 and hours bear an inverfe ratio 
to the-unknown term, becauie the time will be fo much lefs or greater, as more or fewer menare emplafed, 
and thefe men work more hours a day. Therefore 3 3 7 , s  ; 5, 6 ; and 3,s will be faAors of the dividend; 
and 9 ,  and 24 will be fa&m of the divifor. A l b t h e  homolagous term 5 , s  will, as it always is, be a 
f&or of the dividend. NOW its correlatives 248 men, and I I hours (the length of their day) bear an 
inverfe ratio to the time taken to make their trench;,. w h u  the dimeafiws of the trench 232,s yards; 

2750 X 292 X 495 1. 
100 x 365 

I 

3.666, 



3, 666, &:. yards; and 2, 333, &c. yards bear a dire& ratio to it. Therefore 248 and I I will be faaors 
of the dividerid,> and 232,s yards, 3,666, &c. yards, and 2,333, &c. yards will be faaors of the divifor. 

. *  

Hence the t a m  required = 33 7 ~ S X 5 ~ 6 ~ x 3 ’ ~ x 5 ’ S d x ~ 4 8 x x r  = 231 days. By logarithms 2. 5282738 + 0.7481880. 
g x a4 x ~ 3 % 5  x 3.6:~ %3. 

4- 0.5440680 + O* 7403627 3. 2.3944517 f- 1.0413927 + 9.0457575 + 8.6197888 + 7.6335770 + 
9.4357286 + 9.6320232 - 50 =: 2.3636120 = log. of 231, the number of days required. 

C 0 M P - 0  U N D R U L E ,  
O R  

RULE for the COMBINATION and ARBITRATION of EXCHANGE. 

I F the courfe of exchange be given between one place and a fecond, between the fecond and a third, 
between the third and a fourth, &c. &c. and money be fuypofed to be remitted in a circuitous way frbm 
the firit place to the lafi ; the arbitration of exchange is the method of computing, from thefe data, the 
rate of exchange from the firft place to the lait ; or of finding, either what quantity of mo e lait 
place will be equivalcnt to a given fum of the firit place ; or what quantity of money of the firfi’ place ‘ 
will be equivalent to a given fum of the lait place. 

1 I, Difiinguifh the given rates or prices in the circular courfe, into antecedents and confequents ; and 
place the antecedents in one column, and confequents in another on the right, fronting one another by 
way of equation. And, in this diitribution into antecedents and codequents, each confequent muft be 
of the fame kind with the next antecedent, and the firit antecedent !of the €ame kind with the lafi 
Confequent, which muit be the fum whofe value in exchange is required. 

2. Multiply the antecedents continually together for a divifor, and the confequents continually fdr a 

dividend ; the quotient of the produas will be the fum required in exchange, 
Example I. If London would remit 10001. fierling to Spain, firfi by way of Holland, thence to  France, 

thence to Venice, and thence to Spain ; the exchange from London to Holland being 35s. per 1.; thence 
to  France at 58d. per crown ; thence to Venice at  100 crowns per 60 ducats; and thence to Spain at 
360 maravedies per ducat ; how many piafires will it produce in Spain ? 

Antecedents. Confequents. 
11. iterling , -  L 35s. or 420d. Flemih. 

58d. Flemiili - - I crown. 
100 crowns - I 60 ducats. 
* I ducat - - 360 maravedies. 
272 maravedies I - I piaftre. 
How many piaitres zoool. iterling. ? 

h The0 
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420 X 66 x 360 X roo0 -- - 5750,507 piaitres. Then 58xxooxz72 

.. 
,‘ By logarithms .2.6232493 + 1.7781512 + 2.5563025 + 3. ooooooo + 8.2365720 + 8. ooooooo f- 
7.565431 I - 30 = 3; 7597061 the log. of 5750,507. Therefore the produce in Spain will be 5750,507 
piaitres 

ExampZa 2. If London would remit by the way of Holland, thence to France, thence to Venice, and 
thence to Spain, the value of 5000 piaitres, in Engliih pounds fterling, the courfe of exchange being as 
in example I I &fire to know how many pounds fterling mufi be remitted to pay the 5000 piaitres ? 

Antecedents. Con fequ en t s . 
I piafire - - 272 maravedies. 

360 maravedies - - I ducat Venice. 
6ohucats - - JOO crowns French. 

3 5s. or 420d. 
- - 58d. 

How many poun 
27% x IO0 x 5s x smo Then 360 x 60 x 420 - 869,48851. fterling. 

By logarithms 2.4345689 + 2.0300000 + 1.7634280 + 3.6989700 4- 7.4436975 -. 8.2218487 ? 

7.3767507 - 30 .I zW 93926385 log. of 869,4885. Therefore London muit remit 869,48851. fkerling. 

Of C O M P O O N D  I N T E R E S T :  

‘ Let a be an annuity, or fum which will become due, or be payable repeatedly, at feveral equal inter- 
vals of time to n number of times. Let  the rate of compound intereft be that of I to I + r, where r is 
the gain of 11. in one time. Let p be the prefent value of the €aid annuities, or the principal money 
which would purchafe them; and m the amount or future value of the fame annuities a t  the end ,of n 
times, or what they will produce at the end of the n times, if continually put out t o  compound intereft 
as fait as they become due. 

The amount m will be equal to the fum of the terms f the geometrical progreilion, a ; a . ‘1 + : a. 

: and the principal p will be equal to the fum of the terms 

- - 
I -I- r\a : a * . . . . a .I+- I = r 

a a - a.i-”- I . a a .....-- -- . by means of which two equations, any qn r . 1  + r ”  
of this other €cries,- ~+r : : 

three of thefe five terms a, n, r, m, p being given, the two others are fuund, as ihewn in the following 
table. To facilitate the calculations by the table of logarithmic fines and tangents ; put r = t*,  A or 
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a- 
t*, B c t', E *.' I + % % t", 

h . I .  , -- 
fIVEN R E QU 1 R E D. !ASE 

2 
_I_ 

L.a-La-pr -- zL.fec, C,-i,ao n =  A .-- 
L. I +r  

I=- L. a+mr-L. a = -2 -11- L. fer, D-zo 
T I T  L . z r  

L.I+r - 
4 

am 
a + r m  p = - -  - m x c " ,  D 

I_ 

6 

8 
- 
- 
IO 

, a x I j ; 7 " - g  a 
I: 

)=- =- X s', B 
r x x +  

m = p X I t r \ "  

I2 

= 4  

i- 

m 
P = ; + r l " '  

_--- rm - m r ~ c o - t ~ ,  B 
- n " - X  

L.m-L.p 
5 L. fcc, E--20 

=--- L.m-L.p 
3 -  r s  axm--p = -  a x t", B 

I l l  p m 

16 rm 
P -  =mXt" ,Axco- t ' , I  - qFy-1 -- 

Given a, m. nz required 13 and r Z 
a - x cO-t*, A X t', B - I = o 
m 
Ar ima different values of A am 

thence find the COhYf~~OndCi~t \.slue 
of B till the exprefion is o The 
p = m % ca, B and I +r  - ktc', A 

Given a, n, p,required m and r ? 

Affuine different values of A and 
thence find the correfponding values 
of B till the exprefion is = o Then 
m =  p x fecl, B and I + r  = feca, A 

a - x CO-t', A X s', B 
P 

I = o 
19 

and 
20  

. 
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R E Q U  I R E D.. 

Affume different values of A, and thence find the correfponding values of B, 
till the expreaon is = o Then I + r = €ec’, A 

3. Let  p be the prefeent worth of an eftate in fee-firnpb whofe annual rent is a, at the rate or gain 

T h e n a - p r .  
4. Let n be the number of years purchafe that will buy an efiate in fee-fimple, at  the rate or gain r 

Then n = y ;  and r 
5. If an eitate in fee-drnple, whofe annual rent is a, to commence t tines hence, is worth p ready- 

money, at the rate r on 11. per an. Any three of the terms a, pt r, t being given,, to determine the. 
fourth. 

r on 11. per an. .. 

on 11, per an. 
2 2 

a Given a, r, t ;  p =  rxr- 
Givenp,r , t ;  a = p r x ~ + . l ‘  

L a  - , L p  - Lr 
L . r + r  
- Given a, p9 r ;  t- 

Given a, p, t ; to find r ? 

6. What fum p at compound intereit, in the time N amounts to M, and in the time t )  amounts to m ! 
x mt -. I rl! o Aflume different values of r till the exprefion is c o 

N L.m-n L. M 
L.p= N-n 

7. If the €urn p3 at compound intereft, in the time n amounts to m ; what wiU be the amount M of 
N x L.m--L.p + n L . p  that fum p in the time N ,> L. M = u 
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8. If the fum pj at compound intereft, in n years amoupts to m ; in what tjme N will that  € d a y  amount 

9. If the h m s  33, C, D, E m~ t o  he paid fo, c, d, e pears (or fpaces of time) hehce j to find the time t 

E may be paid without detriment to either party, at a given rate r of 

I 
--.n x L. M-L,-p 

to  M? N’= L,M-L,p . 
c 

w h e n t h e i ‘ u m p = B + C f  

compound intereit P t = L*P- L; 

IO., If the €urn a is to be\gaid, at each payment, fot n feteral payaents ; to find the time t, when the 
whole Eum na may be paid all together, at a given rate r af compound intereit? 

L. 11 + L. r - z x L,s, B 
L.r + r  

C ’  7 

m greater or fmaller than nd, but great than p, there would b - 
& mhL. r+n L. I -+ r - L.a - aL.t, B 

L.r + r  
-. found t =: 

If the debtor kould fix the time, at which he would pay his money, to be at  the end of the 
given time t, and the fum m be required which he ought to pay at  this epoch, w e  ihall have 
L. m = t L b  I+r + L. a + L, ,LfT\n - I * 11 L. I + r - L. r e r x  x L. E+r + L. a 4- 2 L. t, B 

I 1. Let p be a principal mone;~, + which fliould bring in pr annually, at  the rate.of r *for 11. per an. ; 
a, a i;m greatet or iinaller than Fr, which we will fuppofe to be paid by’the debtor to  the creditor at the I 

end of each year; m’ the € ~ m  to which, if the debtor paid nothing, the principal with intereft upon 
intereit would amount at the end of n years; nil’ the a m u n t  of the rum a paid annually, at the end of 
the fame number of years ; and m the f ~ ~ m  in which the debtor will be indebted to the creditor a t  ‘the 
end of n years. It is evident t t we fhall have m == m’ - In’’ : but m = p x F F 3 n  j and m“ = a k a :  

P I+;;\” - ”, by means of which, any four of thefe five quantities we ihall then have m = p x G J ”  - 

- 

r 

r 

a a, p, n, my r being given we may find the fifth, as in the following table. Put x t*,  B L.- t G; and put 
Pr If mr a n d y  

CASE 
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- -  - 
_IL 

1,. a-mr-L.a-pr  m r  P’ or n = L. I -  - - L. I - -  a - 2 x L.c,M-L.c,N,  a 
L . x + r  L . I + r  

- - L.I+r  - 

Affume different values of A: and thence the correfpondent values of B by the  
equation mn = i F X R  = fec2, B, till the equation abo17e is = o , then I +r 
fcc2, A, or r =  t2 ,  A. . I .  

If the fum a, infiead of being paid annually by the debtor, was on the contrary lent t o  the fame 
ciebtor at the end of each year, we ihould only have t o  make a negative, or to change the figns of each 

of the terms in ivhicIi it e 

Then n - c 

- - 
Q.r+z -L.-+f Pr - - 

a fl - 2 x Lo C, Q-Le C, 1’ - - I;. m r + a - t .  pr+a 
L. Ifr. L. It;? e. x t r  

G E N E R A L  P R O P E R T I l 2 S  of P L A N E  T R I A N G L E S .  

3. T’RE fum of the three. angles is equal to two right angles. 

2+ The greater fide is oppofed to thegreater angle, and the lefs fide to the-lefs angle. 
3. The fum of any two fides is greater than the third ; and the difference of  any two fides is Ids than 

the  third. 



4. The triangle is equilateral, ifofcelar, or fcalene, according as it has its three'angles all equal, or 
two. of them equal, or all three unequal ; and vice ve$. 

5. T h e  angles oppofitk the two leafi' fides &re dcute. 
6. T h e  obtufe angle, i 
7. Of the- two fegmen 

ere is one, for there cannot be more, mufi be oppofi 
teraepted between the perpendicular to the bafe a 5 

bare, the greateit fegment lies next to t 
e greateit angre at  the bafe lies 
next the greatefi fide, and greatefi'i'egment. 

i eateit fide, and the lea& fegment next to the 1eaitGde. 
the leait fide, and leait fegment; and the leait angle at the ' 

9. If the angles at the bafe are both: acute, the perpendicular falls within the triangle; but if one of 
them is obtufe the perpendicular falls without the triangle on the fide 

IO. If both gments of &e ba€e are lc€s than the bafe, or both 
lefs than the a1 angle, the perpendicular Ealls within the triangl 
the bafe is greater th 
vertical angle, the pe 

Bjments of the  vertical 
either of the kgmeuts of 

f the vertical angle is greater than the 

3 ' -  - 

e .  

The SOLUTIONS of the CASES of RIGRr-ANGLED PLANE 'I'RIANGLES, . 

S 0 L U T I O  N S. 

I ,  

qC-BC to two or inore [ J ~ C C S  of figures, ufe one of thefe two rules. I, f C = 4 -- or t 4 C = SAC 

- 
The angles 

and Oile leg BC 
The  two legs 
AB and BC 

-- 

I 1 .\/ r+m; AC - BC and complement of C A. 
Otherleg AB 3 Let the q l c s  bc,found by cafe 2, and then the required leg AB by cafe I. Or 4B = AC x 

Hyp. AC 
Other leg AB 
The angles 

'---- 

6 AB : BC :: rad : t, A ; whofe complement is the an& C. 
AB BC t the angles be found by cafe 6 ; and then hypotenufe AC by cafe 4. Or AC = - E - 
c,A a,A 

Ufe the firfi or fecond value of AC, according as A is under or ove,r 45". 
Hyp. AC 7 

The 



The SOLUTIONS of the CASES of OBGIQUE PLANE TRIANGLES, 

I 1 

Theotheran- 3 
les A and ACB 
Theother 3 :E 
.de 4.B i 
T h e  other 4 

ingles B and 
4CB 

S 0 L U T I O  N S. 
r- _ _  ~. 

I, B ! AC x S, A :  BC . &A 
,A E B D A  E D  .I3 

AC : sI B :: BC t S) A j which added to  B, and the iiUa fub t rded  from 180' gives the other 
gle ACB. 
Let  the angle ACB be found by the preceding cafe ; t - 
If BC is lefs than AC, A is acute ; and, A, ACB, and AB have each one value only j 

otherwife they have each two values. 

Sum of AB and AC : their diff. :: t of ACB and B ; $, 4 their diff. which added to, and 
greatel: fide 
A : t, of an 

angle ; which added to, and fubtraaed from, the compl. 4 A, gives the two angles ACB and B, 
whereof the greater will be oppoied to  the greater fide and the leis to the lefs fide, 

Let the angles be found by the lait cafe, then BC by cafe I. 

+/-- = t, z Then BC = --- ---e 

Otherwifc put 
as,HA AB - AC- z s, $ A d M  x AC Ufe the firft or iecond 

A3NAC c,z 89% 

of t h d e  two values of BC, according as z is lefs or  greater than 459 

Then 
AB : fum of AC and BC :: their diff. : 2 DE or twice dfi. of perpendicular froin middle of tile 
bafe. Then  if AC, the fide next to A, is greater than the other fide BC, take AE +ED = AD, 
with which and AC the angle A Will be found by cafe 2 of right-angled triangles, Or if R, thc 
angle next the lefs fide BC be required, take ED N EB = DB ; with which and BC the ai?glc B 
will be found in like manner; and if ED is greater than EB the peipendicular falls without the 
triangle, and the angle B is obtufe. If A and B be both required ; after finding A,' fny; BD: 
A D  :: t, A : t,  B. Whence the third angle C 
will be'alfo given. 

Le t  fall a perpendicular CD, upon tlle bafe AB, oppoiite the required angle A, or B. 

Or after finding B, fay ; AD : BD :: t, B i t, A, 

Otlierwife, 8 , a  A = s/ 5 ( B C + m C )  x t  (BC-AB-AC) , ABxAC 

GENERAL PROPERTIES of SPHERICAL T ~ I A N G L E S .  
1. The gfeater fide i6  opofed to the greater angle, and the lefs fide tb the lefs angle. 
2. The Cum of any two fides i s  greater than the third, and the difference o f  any two fides is kfs than the 

third. 
I 3. The 
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3. T h e  difference of any two fides is lek th'an 
4. T h e  fum Of the three fides is lefs than 360"; 
5.  The fum of the three zngles is greater than 1800, and lefs than 5400. 

and their fum lefs than 3600. 

6. The external angle 
a6 3600. I 

7. According as the fun  of any tttro fides is greater, or l& than, or equal to  180; 
two oppofite angles is alfo greater, or lefs than, or equal to 180"; or half the furn of a 
the fame kind with half the fum of theit two oppofite angles. 

8. There may be drawn two perpendiculars from the vertical angle to the bale, one being the con- 
tinuaticn of the other to  180~) and which cut the bafe in  two points' 180" afunder, whether meafured 
along the bafe or along the perpexldiculars. 

the neareft perpendicular t 
more than goo from it, bh t  

efs than the fum of the two internal and oppofite angles, but not by €0 much 

two fides is of 

9. ,If any point be affumed*in the bak, as for infiance, either ext 
t will be within goo of it; and the furth 

ty of it, or the middle 
rpelldicular from it will b e  

10. Only one perpendicular can fall within tlie triangle, but bo& 06 them may fall w i t h u t  it. 
I I .  The perpendicular oppofite to or fubtending one of the angles at t h e  bafe may at the fame time 

be nearkit to, that  is, within goo of both angles at thc bafei or it may be the nearefc to only one angle 
a t  the bafe, and the  other perpendicular nearefi to the other angle a t  the bafed . 

I 2. If the two angles at the bare rdre of the fame kind, or if the bafe is greater than its firfi fegment, 
or the vertical angle is greater than its firfi fegment, onc of the perpendiculars le t  fall from the vertical 
angle on tke bai'c falls within the triangle ; otherwife both the perpendiculars fall mithout it. 

13. If the fide, from the cnd of which tile perpendiculars are le t  fall on the bare, and the contiguous 
angle at the - * -  bafe - be like, tlie nearefi perpendicular will fall oppofite to or will fubtend the angle at t he  

bafe, and the furtheit perpendicular will be oppofite to or fubtend the external angle a t  the bafe. But 
if the fide and angle are unlilre, the neareft perpendicular will Eubtend the external angle at the bare, and 
the furtheit perpendicular will fubtend the angle a t  the bafe. 

14. According as any two fides are of the fame, or diffeknt kind, the kgments of the third fide are 
aIEo of the Fame or diffcrcnt kind, and the fegtnents of the vertical angle are likewife of the fame or 
different kind; 

15.  A fpheric triangle is equilateral, fcelar, or fcalene, according as it has its three angles all 
equal, or two of them equal, or all three unequal; and the contrary. 

16, If from the three angles, as poles, there be defcribed upon the furface of the  fphcre three arches 
of a great circle, forming by their interfeation a new fpheric triangle, the angles taken in either triangle, 
and their oppofite fides in the other, will be fupplements of each other. 

17. A fide and its oppofite angle9 and alfo another fide or angle being given, the kinds of the other 
parts are doubtful, . 

k GENERAL 



GENERAL PROPERTIES of RIGHT-ANGLED SPHERIC TRIANGLES. z 

-- 
4 

5 

- 
7 

9 

I T H E  angles at  tEie hypotenufe and their oppofite fides are of the f'ame kind' 
2. The  hypotenufe is lefs or greater than a quadrant, according as the fi 

kind; d o ,  according as the angles at the hypotenufe are of the fame or d 
36 If the hypbtenu€e be of goo, one at leaft of the fides will 
4. If the three fides are each of 9.0, the three angles will be 

re Of the fame Or different 
kind; and the contrarp 

nd the contrary4 

. 5.  Every fide 1efs than 90" is h a l l e r  than the hypotenufe; and every fide greater than go" is greater than 
the hypotenafe. 
6. An oblique angle, if acute, can never be fmaller ; nor, if obtufe, larger, than its 

T h e  difference of the two oblique angles is Ids;  and their €urn greater than 90". 

T h e  other 

khe  oppofite 

'l'he adjacent 

T h e  other 

T h e  oppofite 

?he h pote- 

le BC 

angle c 
angle A 

leg BC 
an le c 
nufe ACT 

- 

--- 

TABLE of SOLUTI.ONS of the CASES of RIGHT-ANGL;ED SPHERIC TRIANGLES. 

Io 

I' 

G I V E N  

An angle fup 

T h e  h pote, 
pore A 

nufe A E 

T h e  hypote- 

ufe AC and 

ne angle A 

- 
I2 

'3 

The hypote- 

d e  AC and 

-. 
T h e  h pote. 

pofe A A le% fup- 

nufeA E 

me leg AB 

~ 

One leg AB 

ind t h e  adja- 

:ent'angle A 

Both legs AI 

tnd BC 
--- 

Both angles 

A and C 
_c 

O n e  leg B( 

and the oppo 

fite angle A 

T h e  other 

%he adjacen 

T h e  h pote 

'4 le AB 

IS angle C 

16 nufe A E 

Radius : c, AC :: t, A 

Radius : c, A 

Radius : s, AC :: 8, A* : s, BC" 

C, AB : Radius :: C, AC : C, BC 

S, AC : Radius :: S) AB* : s9 C" 

t,. AC : t ,  AB :: Radius : C,  A 

: cot, C 

:: t, AC : t, AB 

, ,, AB A 

~~ ~ _ _ ~ ~  ~- - ~ 

Radius : s, AB :: tr A" 

Radius : s, A :: c, AB* ; c, C" 

c, A : Radius :: t, AB : t, AC 

Radius : s, AB :: cot,BC*: cot, A* 

: t ,  BC* 

Radius ; c, AB :: c, BC : c, AC 

ti A : cot,C :: Radius ; c,-AC 

s, A : c, C* :: Radius : c, AB" 

t ,  A : t ,  BC :: Radius : s, AB, doubtful. 

c, BC : Radius :: c, A : s, Cr doubtful. 

REMARKS. 
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R E M A R K S .  

The  fpheric triangle ABC is right-angled in B. %'he t-wo quantities, whethet: arcs or angles, marked 
with afierifcs in the fame analogy, are both of the fame kind; that is, both at  the fame time ltfs, or both 
at the 'lame time greater th i-ktermined by the 
.data alone whether AB, C, 
given quantities, whether arcs or angles, w 
of the fame kind, the lafi term or anfwer r 
lait term will be above goo, 

0'. T h e  three la& caks are doubtful, fince it cannot 
AC are lefs or greater than goo each- In the remai 

occur in the previous terms of the h n e  
ed will be under 90"; but if they are of different kinds, the 

I 

s,o L u ' O N S  of O B L I Q U f i  S P H E R I C  A" T R I A N G L E S .  
( T h e  charaaer < placed between two quantities &notes that the firfi is lefs than the fecdnd, and the c ~ a r a a e r  > placed in like mlnner, 

between two quantities denotes the difference of the quantities, iignifies that the firR is greater than the fcctmd. %' The charaGter c4r 
whether the firit or fecond be the greatek.) 

G I V E N  --- 

TWO fides 

AB, AC 

and included 

angle A 

, 
T w o  angles 

, A,ACB 

and interme- 

diate fide AC 

t 

S 0 L U T T 0 N S. - - ---e 

REV_UIRED 1 - 

One of the 

other angles 

I B  - 
The third 

fide BC 

Let fall the perpendicular CD from the unknown angle C which is not required, upon 

R : c, A :: t, AC : t, AD < or > 90" as A and AC are like or unlike. 

8s RD I $ 9  AD :: t, A : t, B Iike or unlike A as AD i s  < or  > A3. 

the oppofite fide AB 

~ A B - A D = B D .  

Let  fall the perpendicular CD from one of the angles not given, C, upon the oppofite 
'fide AB 

R : t A :: t, AC : t, A D  < or > 90" as A and AC are like or unlike; 
AI3 - AD = BU 

One of the 

other fides 

BC -- 
The third 

angle B 

erpendicular CD from the end C ofgiven fide AC, wliich is next tQ the  
pon the oppofite fide AB. 

R : 0 AC :: t', A : Cot. ACD < or > 90' 3s AC and A are like or  unlike. 

c, BCD : cI ACD 2: t, AC : t, BC G or  > 90" as A and BCB are like or unlike. 

R: c, AC! i: t, A : Cat, ACD 2( or > goo is'4C and A are like or unlike. 

ACB *V ACD = BCD. 

--- \ .  ----- 
Let  fall the perpendicular CD from one of the given angles, C, upan the oppoGtc fide AB. 

ACB rv AC1) = BCD 

} like or unlike A as ACD is < or > ACB. S, ACD : S, BCD :: CI A : C, B 
O r  R : c, BC :: t ,  BCD : cot,B 

S O L U T I O N S  



S O L U T I O N S  of OBLIQU 'E  S P H E R I C  T R I A N G L E S  continued. 

G I V E N  
_I__. 

$11 the three 

AB 

AC 

BC 

All the threc 

angles 

A ,  

B 
C 

LE QUIRE c 
__ ~ 

6 

One of the 

angles as 

A 

- ot  

One of t h  

fides 

AC 

or  

BC 

s o L u T r o N s. 

Let  fall the perpendicular CB from one of:he ingles not required, Cy upon the oppofite 

K " : t , f A C + ~ C  :: cof, f AB : t, 2 = ED < 90°, being diitance of x t, 4 

There  are four cares of this problem ; 
I. Fig. 1. 4 A C + B C < 9 0 ° ,  a n d Z $ \ & A B ;  A D = g + & A B , a i i d  B D z Z - 4  AB; 

2. Fig. 2. 3 AC + BC < go', and 2 < 8 AB; A D  = f AB + n d B D = 4 : I k B - Z ,  

3. Fig 3. 5 AC + BC > 90", and 2 < & AB; .AD = 4 AB - 
4. Fig. 4. f AC + BC 

fide AB ; bifeEt AB in E, and > AB. 

nearefi perpendicular from E the middle of the bide AB. 

a& the perpendicular falls without the triangle on the fide E. 

and the perpendicular falls within the triangle. 

and the perpendicular falls within the triangle, 
.90°, and Z > 6 AB ; AD = Z - f AB, and BD =: Z 3- f AB, 

t, BC : t, BD :: R : C, B 
T h e  kinds of A and B in the four feveral cafes will be as follows ; 

I A is like and B is unlike BC 
2 A and B are both like BC 
3 A and B are both like AC 
4 A is unlike, and l3 is like AC 

Let fall the perpeI~dicl1lar CD from an angle c not oppofitc the required fide AC or -BC, 
upon the oppofite fide A b ;  arid let an arc CF he drawn within the triangle bifeaing the  
vertical arigle ACB, and let B he > A,  and confequently AC> BC. 
R" : t, 4 A + lj x t, f .B - A :: t, 4 ACB :* t, Z or FCD < 90, being contained between 

the arc CF and the neareft perpendicular t o  i t  CD. 
There are four cafes of this problem; 
I .  Fig. I .  4; A+B<go ' ,  a r i d Z > f A C B ; A C D = Z + $ A C B , a n d D C D = Z - $ A C B ,  

2. Fig. 2. $ A 4- B < 90°, and 2 < ACB + 2, and BCD = 4 ACB-Z 

3. F ig. 3. 4 A + B > 90", an < ij ACB ; ACDi= f ACB - 2, and BCD- -3; ACBS.2, 

- - 

- 
and the perpendicular falls without the triangle on the fide B. 

and the perpendicular falls withi 

and the pe rpendi cu 1 a 

and the perpendicular falls without the triangle on the fide A. 

- 
ACB i ACD = 

- 
11s within the triangle. 

4. Fig. 4. A + fi>,o0, ar id2 > 4 ACB ; ACD Z - 4 ACB, andBCD z= Z+ 3 ACB, 

Then R' : cot, A x cdt, ACD :: R : c, AC 
R" : Cot, B x cot, BCD :: R : C) BC 

The kinds of AC and BC in the four kveral cafes will be as follow i 
1. AC is <or  > 90" as A and ACD are like or unlike. 
2. AC is < or > 90" as A and ACD are like or  unlike. 
3. AC is Iike Aand B. BC ii < or > go", as B an4 BCD are like or unlike. 
4. AC is unlike A and like B. BC is < or > 90" as B and BCD are like or unlike 

1 

RC is like A and unlike B. 
B i s  like A and B. 

SOLUTIONS 



S O X r W T I O N S  of OBLIQUE S P H E R I C  T R I A N ' G L E S  continued. 

G I V E N  -- 

Two fides 

AC, 

BC, 

and an angle 

A 

oppotte one of 

them 

BC 

Two angles 

A, B, 
and 1 fide 

AC 
oppotte one 

of them 

, - 
:A SE 
-21 

7 

LE QUIRE D -- 
T h e  anglz' 

B 
oppofite the 
other given 

fide 
A C  

T h e  angle 
ACB 

contained be- 
tween the 
given fides 

A G  
BC, . 

T h e  third 

fide 

BC 

The fide 
BC 

appofite the 

A 
Other ang kiVen e 

T h e  fide 
AB 

included be- 
tween the 

given angles 
A, B. 

T h e  third 

angle' 

ACB 

A 

Let  fall the perpendicular CD from the angle C 
contained between the given fides AC, BC, upon tlie 
oppofite fide AB, 

s, BC : s, AC :: 8 ,  A : s, B doubtful *hetlier < or  > 90". T h e  kind of B however may for 
the moft part be determined by this propofition, the f u n  of the given fides AC, BC, and the 
furn of their oppofite angles A, B, lie both on the fame fide of J~o", that is, are both lefs or 
both greater than 180" at the ihne time. 

From the requited adgle ACB let fail the perpendicular CD upon the oppofite fide AB. 
R : c, AC :: t, A t cob ACD < or > 90" as A C  and A are like or  unlike. 
t, BC : t, A C  :: c, ACD : c, BCD > 90' if 6ne of, br all thc three terms ACI), A 

are > 90" ; otherwife < go". 

ACD k B C D  = ACB doubtful on account of the ambiguity of the figns : which uncertainty 
may however be for the moll part obviated by one'of the two followin rules; if the Cum ofthe 

than the firfi fcgment ACD, take th  

BC, upon the oppoGte or required fide AB. 

otherwife < 90". 
rules. 

fagmenee ACD, BCD be > 180", take their difference, if the fecond i; egment BCL) be greater 

---- 
Let fall the perpendicular dD from the angle C contained between the two given fides AC, 

R': c, A :: t, AC : t, A D  < or > 90" as A and AC arelike or unlike. 
c, AC : c, BC :: c, A D  : c BI) > 99' if one of, or all the three terms AD, BC, RC, are > go" 

AD f BD = AB doubtful ; but may for the moR part be determined by one of there two 
If the fum of the CegmentS AD, B D  is reater than 180". take their difference ; but if 

tlie fecond fegment BD is greater than the firR F egtnent AD, take their rum for the fide AB. 

\ 

Let  fall the perpendicular CD from the angle C not given 
upon the oppofite fide AB 

a, B : s, A :: ir, AC : s, BC doubtful whether <or  > go", but may however for the moR 
part be determined from this confidcration, that the Cum of the given angles A, B, and the fuin 
of their oppofite fides AC, BC, lie both 011 the fame fide of 180". If this rule is not fufficient, 
or no other means are given to determine the kind of BC i n  this problem, it will bc itnpoflible 
to  determine the value of the other parts of the  triangle by the fdutions of the two foUowing 
problems. 
- __ 

Let fall the perpendicular C1) from the angle C not given up011 the oppofite or re%uir&l fide 

R : c, A :: t, AC : t, AD < or  
t, B : t, A :I 6, A D  : s, BD dou 2 tful whether < or > 90". 
AD f BD = AB dbubtful on account bf the ambiguity of the figns, ns well as of BD, but 

If the fuin of the feginents AD, BD, be 
If the fecond kginent BD be greater than the firlt AD 

AB. 
90"as A and AC are like or unlike. 

may often bo determined by one of thefe two rules. 
greater than 180" take theit difference. 
take their fum for AB. " --- -- *- ---LL---.- 

Let fall the perpendicular CD from the required angle ACB upon the oppofitc fide AB. 
R : c, AC :: t, A : cot, ACD < or > 90" as AC and A arc like or unlike. 
C, A : c B :: s, ACD : s, BCD doubtful whcther <or > 90". 
ACD f BCD = ACB doubtful on account of the  ambiguity of tlic f i p ,  as well asof BCD, 

but may often be d e t e r m i d  by one of thefe two rules. 
If the Turn of the fegtnents ACI), BCD be > 180°, take their difference; if the fccond 

fegmcnt BCD be > then the firit ACD, take their fum, for ACB. 

.1 GENEKAL 



GENERAL PROPERTIES of a RECTILATERAL SPHERIC TRIANGLE, 
or having one Side equal t o  goo. 

Oppofite angle 
B 

Adjacentangle 
A 

Other fide BC 
T h e  other angle 

R 

z 

Call the arch equal to 90: the quadrant, &d call its oppofite angle the hypotenufal angle, and call: 

I ,  T h e  angles at  the quadrant and their oppofite fides are of the fame kind. 
2. The hypotenufal angle is greater or kfs than 900, according as the angles at the quadrant *are of 

3. If  the hypotenufal angle be of 900, one at leait of the angles at the q u d r a n t  .i;vill be fop and its 

the other fides and angles fimply fides ar,d angles4 - 

the fame or different kind; alfo according as the fides are of the fame or different kind. 

oppofite fide the fame. 
. + ' I f  the three fides are each of 900, tlhe three angles will be the fame, and the contrary. 

5. Every angle lefs than 900 is lefs than the hypotenufal angle, and every angle greater than 90. i~ 

6. An acute angle cannot be greater, nor an obtuik angle lei's than its ol>pofite fidei 
7- T h e  difference of the two fides is lefs than 90" and their fum lcfs than 270". 

er than the hypotendal angle. 

T h e  SOLUTIONS of a RECTILATERAL SPHERIC TRIANGLE, or having one fide equal to good 

Radius : s, hyp. angle C :: 8 ,  AC* : s, B" 
Radius : c, AC :: t, hyp. angle C : t, A 

Radius : c, hyp. angle C :: t, AC : cot, BC 

c, A : Radius :: c, hyp. angle C : c, B 
- - 

G I V E N  

Hypotenu fa1 

ang€e C, and 

one fide. AC 

H ypotenuial 

angle C, and 

one angle A 

'One angle A, 

and adjacent 

hde  A C  

Both angles, 

A, and B 

Both fides AC, 

and BC 

- 

-- 

_ _ . '  

- 

Qdjacent fide AC 

Theotherangle 
- 
' B  

One fide AC,- 

and oppofite 

angle B 

t, hyp. angle C : t, A :: Radius : c, AC 

Radius : s, A :: t, AC* : t, B* 
---- 

' 

- 
2ASE - 

I 

2 

3 

4 

5 

6 

7 
8 

9 

- 

- 

- 
IO 

I 1  

Thehyp. ang. C. 

Hyp. angle C 
A fide iuppofe 

AC 

- 

12 

13 

'4 

15 

16 

- 

C, AC i Radius :: t ,  A : t, hyp. angle C 

Radius : c, A :: c, I3 : c, hyp. angle C 

S, A : Radius :: t, B": t, AC* 

__I - 

REQUIRED~ S O L U T I O N .  

An angle 
hppofe A 

Hyp. angle C 

T h e  other 
angle A 

Adj. fide BC . 

Hyp. angle C 

- 
s, AC : c, BC" :: Radius : c, A k  

t, AC : cot, BC :: Radius : c, hyp. angle C 

t, AC, t ,  B :: Radius : 

c, B : RadYUs : c, AC : s, EC, doubtful. 

S, AC : S, B :: Radius : s, hyp. angle C, doubtful. 

- 7 
A, doubtful, 

I I 

T h e  oppofite 
fide BC 

s, hyp. angle C : Radius :: s, A++ : s, BC" 

T h e  oppoiite Radius .: s, AC :: C, A* : c, BC* 
fide BC I 

R E M A R K S. 
T h e  fide AB of the fpheric triangle ABC is equalto a quadrant, or 90 degrees. T h e  two quantities 

whether .arc$ or angles, marked with aiteriks in'the fame analogy are both of the fame kind, that is both 
at the fame time Ids  or both at thc fame time greater than 90'. T h e  three lafi cafes are doubtful, Gnce it 
cannot be determined €17 the things given alone whether A, BC, and C be lefs Or greater than 90" each. 
In  the remaining cafes, if the two given quantities, whether arcs or angles, which occu the previous 
terms of the fami analogy, are both of the fime kind, the lafc term-or anfwer required' be above 90'; 

TAB14E but if they are of different kinds, the laft term will be under 90". 



T A B L E  of A C C U R A T E  S O L U T I O N S  of C A S E S  of R I G H T - A N G L E D  
S P H E R I C  T R I A N G L E S  %p L O G A R I T H M S ,  

* 
G I V E N  - 
Hypotenufe 

AC, 
and one angle 

A 

€1 ypotenu fe 

AC, 

and one leg 

AB 

- 
One leg 

AB, 
andcontig. angle 

A 

Both legs, 
AB and BC 

1 

-- 
Both angles, 

#I and C 

2ASE REQUIRED 

I Other angleC 

'2 

3 

Contig. leg AB 

Oppofite'leg BC 

4 Other leg. BC 

5 Oppofite ah& 
C 

6 Contig.angleA 

- - 
7 Other leg BC 

8 I O p p o p a n g l e  

g I NypotenufeAC 

10 

' I  

- 
An angle A 

Hypotenufe AC 

12 I HypotcnufeAC 

'3 A leg AB 

Other leg AB 

Contig. angle C 

16. I HypotcnufeAC 

QUALITY 
of Things 

,EQU TREE 

- 
mean 

{ extr. 

extr. 

mean 

mean 
{ extr. 

mean 
{ extr. 

{ 

{ extr. medn 

-- 
m a n  
extr. - 

mean 

{ extr. 

7- 

extr. 
nienn 

extr. { nic:ui 

extr. 
tiican 

.- 
S 0 f, U T I O  N. 

n t, A - 10 = cot, c 
t, AC + C, A -IO le t, AB 
8 ,  AC + 6, A* - I O  8, BC* A 

} = c) BC like A t , A C f c ~ A - l o = t ,  AB [ meanc,AC+t,AB-e,AB 
extr. c, AC+ IO-c, AB 

C, AC+ I O - C ,  AB C, BC -- 
= t , f B C  t, f AC-ABft ,  # m m  

I 

S, AB+cot, BC"- I O  = cot, A" 
C, A B t c ,  BC-IO = Cp AC 

b ABfcot# RCb Io A { 8, BC+ro-8, A 
extr. s, BC+cot,A-c, A} ~ *, Ac 

A- w \ .  : " 
_1 

C, C"+IO-S, A = C, ABM - 
'9 A+C + ao-c) t, + RC. Then t, AC + C  A-$10 i t, AB like C 

a ---- ~ . '  -- 
r , B C + c o t , A - : o r x : s , A B < o r > 9 0  
Find C by cafe I 5,  or AC by cafe 16, and rather the furthcft from 900 then 
c. W i o - s .  Aorc.  AC-t-io-C. BC = c ,  AB 

' L .  

B 

I ,  

s,.A+BC+zo--s, A-BC = t, X 900; and AB = a X - 909 r 0700-r x Orherwile, 

c, A+Io-c, BC 
Find AB b cafe 14, or AC by cafc 16, and father the furthcfi from 9d0; 
Then c.Ai4-s. A- ro or t, BC+cot, AC-io  =E. C 

s j  C < o r >  90° 

, . .  - ' I -  

Cot, + A+UC +Cot, +A-% Otherwife, = t, y e 900; afid C T 0 y-go, or ~ 7 0 - s  y 
2 .  

S, BC+ro-s, A = s,AC Cor  >90° 
Find AB by cafe '4, or C by cah I 5,  and rather the furthefi from 900. 
?'hcnc..4B+c,BC--o=c,AC; ort ,BC+to-c,C= t,AC 

REMAKKY 
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R E M A R K S neceJary t o .  explain tAe US E of the above T A B L E. 

1, By fine, cofine, tangent, cotangent, are here meant the logarithmic h e ,  cofine, tangent and cotangent; 
2. If any arc is nearer 0' or I 800 than goo, that is < 4.5" or > i 350, it i s  Galled an extreme arc; and if it is 

nearer 90' than o* or I So", that-is between 45" and 1350 it is called a mean arcc 
3. The  two quantities, whether arcs or angles, mar with afterifcs in the fame equation, are both of 

the fame kind, that is, both at the fame time lefs, or b t the fame time greater than gos The three 
lafi cafes are doubtful, fince it cannot be determined from thethings given, alone, whether AB, C, and AC 
are lefs or greater than 90" each. In  the remaining cafes, if the two things given, whether arcs or angles, 
are of the fame kind, the thing required will be <: 90"; but if they are of different kinds, it wilI be > 900. 

T h e  grounds of the folutions of the foregoing table, €0 far as they differ from thofe of page 38, are as 

follow: This table is taken from that page, but adapted to logarithms, for the convenience of the Coml>uterd 
T h e  additions are defigned ta render the ref'lts accurate in all cafes; whereas the coAmon &les would 
often introduce errors, on account of the limitation of the logarithms to feven decimal places of figures, 
T h e  term required, when it comes out by a tangent or cotangent by the common rule, as in cafes 1, 2, 7, 

10, will be,obtained accurately, viz. within &th of a fecond, when the arc found is near 45; and nearer 9, 
when it is either lefs or greater, becaufe thk difference of the logarithmic tangents and cotangents for the 
difference of one fecond of the arc is 42 at an arc of 45'9 and larger in every other part of the quadrant, 
till at 00 or 900 it becomes indefinitely great; and an error af half an unit may twice in each of the three 
logarith'mis concerned in the calculations, and no more, becaufe thefe tables have been fiudioufly made 
exa& to the neareit: unit in the lait place. The anfiver will be exa& likewife by the common rule when 
it comes out by the fine of an extreme arc9 or by the cofine of a mean arc, becaufe the difference of the 
logarithms for one fecond of the arc is large ; but will be lefs and lefs accurate as the arc given by its fine 
approaches 900, or the arc given by its cofine approaches 0' or r80°, becaufe the logarithmic difference 
grows lefs and le€s, and at laft vaniihes. When the arc,given by its fine is diitant 4" from 900, or given by 
its cofine is dillant 4" from 0" or 180.~ the error may amount to one fecond, and in proportion as the arc is 
nearer thofe points the error will be greater, being inverfely as that difiance. Therefore in thefe cafes, in 
order to obtain the like exa&nefs as where the anfwer comes out by a tangent or cotangent, or by the 
fine of a h a l l  arc or the cofine of a large one, in the foregoing fol~tions, recourfe has been had to other 
€o1utions, which confiitute the additions made to tab1 age 38, befides the reducing it to logarithmic 

calculation. #'e, to be ufed initead of the' common ones where they fail, 
proceed on thefe grounds; to find from the things given the tangent or cotangent of fome other part of 
the triangle, and confeepuently its arc exa& and then from that and one of the two original things given 
to find the arc required by a fine if the common rule gave it by a cofine, or by a cofine if it gave it by a 

fine, and confequently exaR, becaufe when the logarithmic difference belonging to the fine is finall, that 
\beloaging to the corrrefponding cofine will be large, and the contrary. 

Moreover, 

The fe new foiu tion s introduced 
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Moreover, where two operations are pointed out ili the tible, there is ufed in the fecond the fine or 

cofine of the fame arc whofe tangent or cotangent was given by the firit operation ; to find which exa& 
from' the logarithmic tables, it would be neceffary, where the logarithmic difference is large (as in the fines 
of fma21 arcs or cofines of large ones) to find the arc previoufly from its tangent to a minute part of a 

fecond, either by a vulgar, or decimal fratlion, or a fexagefimal of a lower denomination. To  prevent 
this trouble, without leffening the exa&nefs, the logarithmic: fine of an extreme arc A is taken 
s LC tj A + Le C, A- I O  or = I,, c, A + I O  - L. cot, A ; or the log. cofine of a mean arc A is taken 
c;- L. s, a + IO -.Li ty A or = L. s9 A + L cot, A- Ioy where the tangent or cotangent of A is already 
given by the firfi operation, and the finding the fine or cofine will be very eafy, becaufe the logarithmic 
difference will be-fmall, In this way it will be fufficient to bring out the arc in the firit operation to ,&th 
of a fecond, 

There is another great advantage a A n g  from this method, that if the refilk is required exa& only 
within the limit of a fecond, tlvhich is oil commonly the cafe, the logarithms may then be taken out 
coi-refpondent to the arcs and the  arcs con-efpondent to the logarithmss direaly from thc tables by 
inrpeaion, without making any proportion for the logarithmic differences or odd parts of a feqond, tvhich 
is the part of the work that gives moil trouble in calculations, and is niofi obnoxious to crror. 

Some of the new iolutions are given by a peculiar rule, by one operation, the anfiver coming out by 
n ,tangent, and confequently exa& in all cafes, whether the fimple rule fails or not, 

TABLE 



TABLE of ACCURATE SOLUTIONS ofQBLIQUE SPHERIC TRIANGLES by LOGARiTHMS. 

3 I V E N  

Two fides 

AB, 

A G  

md included 

angle 

A, 

I 

Twa angles 

A, ACB 

and the fide 

AC 

between them 

LEQUIRED 

Angle B, 

ippofite one 

f the given 

fides AC 

The third 

fide BC 

One of the 

other fides 

BC 

S O L U T I O N S .  ' 

Let  fall the perpendicular CD from the unknown angle 
2 which is ho t  required, upon the oppoiite fide AB 
, AC + c, A - IO = t, AD< or $ gooas ACand Aarelikeor unlike. 

AB - AD = BD. 

lot t o  be confidered as material in praAice, becaufe a like error will arift: from a final1 error in 
my of the- things given AB, AC, A. 

Let fall the perpendicular CD from one of the angles not given, a$ C, upon the oppoiite fideA13 
t, AC + c, A - 10 3 t, AD < or > go" as AC and A are like or unlike. 

b 

AD { e;: czrfcPA=D !: BD + c, AC - I O  } =c BC (or> gooasAand BDarc like or ufilike; 
BC when fmali will not come out exaA from this rule by  the tables, but. the etror 

will not exceed a final1 fraaion of a fecond, as low as 14" or  IS', the leait; tlifitnncc of 
the moon from the fixt h r s  fet down in the Nautical Alnianac. I t  inay howeverte found very 
exaQ by either of the two following folutions. 

mean t, AD + co-ar. 9, AD + c, BD -l- c, AC -20 

REMARK. 

Otherwife, zdly, 

REMARK. 

Find the angle B by cafe I ,  and thence BC as foliows : 
} ~r t, BC < or > go* as A and BD are like 01: unlike. extr, co-ar. c, B + t, BP B f  meant, B + co-ar. s, B + t, BD 

BC will come out always exal l  if proportion bc inade for differences, and within 
I $  without making any proportion, although the angle B 'nay err much more when BC is 
fmall, as aliovementioned, which however will not affeA BC more than here mentioned. 

Otherwife, gdlp S, +A#+ co-ar. s, -& AB - AC + % S, AB -t 4 S, AC - IO = t, 2 
extr. co-ar. c, 2 + 8, 4 AB N AC 
mean t, 2 + co-ar. s, 2 f s, -2 AB TU AC --} =I, +BC 

REMARK. 
not exceed go". 
not err more than 2" even when BC is 90°. 

By making proportion of the differences, this rule will be ex& to if BC does 
Without any proportioning it will be e x a a  t o  a fecond, if UC is finall ; and 

T h e  other 

angle B 

Let fall the perpendicular CD from the end C of the given fide AC, wliich is next tlie 
required fide BC, upon the oppofite fide AB. 

t, A + c, AC - IO e cot, RCD <or  > 90°, as A and AC are like or unlike. 
ACB rv ACD = UCD 

extr. c, ACDft, AC+co-ar. c ECD- I O  , } =t,BC <or> goons Anlid BCDarclikeorunlikl CD meancot.ACD+s,ACD+t.AC+co-ar. c BCD- 30 - .- _ _  . ,  . ,  . 
&MARK.' BC comes out liable to  error when% is fmall or near 1800, which liowcver is 

not t o  be confidered as material in praaice, becaufe a like error will arifc froin a finall error in 
any of the thingsgiven A, ACB, and AC. 

Let  fall the perpendicular CD from one of the given angks, as C, upon the oppoiite fide AB 
t, A + c, AC- IO = cot, AcD < o r  > 90°, as A and AC are like or unlike, 

.- 

ACB - ACD = BCD 
4CD { A C D ~ c o ~ a r ~ c ~ A C D ~ 5 ~ B C ~ f c ~ A - a o  = c, B like 01' ulllikc Aas  ACD is cor> ACE 

B will not come Out e x a a  by this rule when finalI ; when rz: 7 p  the error how- 
It may however be found very exaQ by eitlier of thc: two 

ineanco-ar. s, ACDfs, BCD+c,A- IO 
KEMARK. 

ever will not exceed a fecond. 
following folutions. ' 

Otherwife, 2dly. Find the fegment BCD and the fide BC by cafe 3. 
= cot, B like 01' unlike A as ACIJ is < or > ACB. mean co-an t, BC to 20 + 8, BC+ t, BCD- 

extr. c, BC + t, BCD-IO 

BC will come out always rnatle for tliffercnccs. J h t  with- 
out  any proportioning i t  will never err more than I$", a l t h 1 ~ l i  BC previoufly found may err 
much more when B is finall, as abovernentioned, which however will not affc& B inore tll;Ill 
liere mentioned. - 

Otllerwife, gdJy. II) 5 AC + c o w ,  c, .I- A f C + 8 )  A + 5 s, C - IO = t, z - 
extr. c, 5 A + C + IO - Z 
m e a n c , + - ~  + C t t, Z +co-ar.g, z - IO( ' = s , : B  

REMARK. By making proportion of the differences, this rule will IX exn& t o  i", i f  B (foes 
not exceed 900. But without any proportioning i t  will be e x a a  to a kcoiid if R is finall, and 
within two feconds if it is near 900. 
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TABLE of ACCURATE SOLUTIONS of OBLIQUE SPHERIC TRIANGLES by LOGARITHMS continued. 

G I V E N  -- 

All the t h e e  

fides 

AB 

AC 

BC' 

5 

R E QUIRE I 

or  

R 

S 0 L CT T T 0 N S. 

Let fail the perpendicular CD from one of the angles ndt required, a9 C, upon the oppofite 

t; f A m  + t, f AC - BC + cot, 4 AB - 20 = t, 2 E ED < 90", being diltance af 

There are four cafes of this probletn ; 
I .  Fig. I .  $ A C + B C < g b " , & n d Z ) : ) A f i :  A D = Z + g A B , a n d  B D F Z - 4  AB; 

2. Fig. 2. 5 AC + & <  go", and 2 <i AB; AD=H AB + 2, andBD=$AAB-Z, 

3. Fig. 3. 4 ~ C + B C > g o ~ , a n d Z < f A B ;  AD = f A B - Z , a n d B D = f A B + Z ,  

4. Fig. 4' f 

fide AB ; bifeQ AB in E, and let AC be > AB. 

neareit petpdndicular from E middle uf the bafe AB. 

and the perpendicular falls without the triangle on the fide B, 

and the perpendicular falls within the triangle. 

afid & pcdendicular falls 

and the perpendic on the fide A; Then 
AB i AD = 2 - f AB, and BD = 2 + f  AB, 

a 
Mean t, BD + cot, BC - 14 == c, I3 
extr. 8, XTT3D + ao - e , B C i 3 T i j  = t, f B  * a  

The kind of A and B in the four feveral cafes is as follow$ $ 
I A is like a1ld.B is unlike BC 
2 A and B are both like BC 
3 A and B are both like AC 
4 A is unlike, and B is like AC 

Otherwife, 2d Solution. Pu t  the fuin of the fides S 
= s, 9 ,  ;. s - AC-4 8, + S - Ad + co+:ar. e, .4C +co-ar. 8, AB 

2 
A 

I N  WORDS ; Take half the h n  of the three fides, and its difference from each of the fides 
To  the logarithlnic fines of the faid difirences ad3 the  

Half the h n  of 
containing the rcquired angle. 
arithmetical complcinents of the logr\r;thnlic fines of the containing fides. 
tlicfe four ldgarithms @ill be the logarithmic fine of half thc required angle. 

wheli A is under 90". When A is greater than go", ufe the following rule: 
REMARIC. This  rule fails when the required angle A is near 180' ; but is proper to be ufed- 

Othcrwife, 3'1 Solution. Let S reprefelit the Cum of the fides, as in the preceding folution, 
8, 4 S $- s, k S - HC + co-nr. 9, AC + co-ar. s, AB = c , f A  

2 

IN WORDS ;< Add together the logarithtnic fines of half the fun1 of the three fides, and of the 
Cii(1 4 ruin lcffcllccl by the fi& oppofite die required angle A, and the arithmetical complements 
of the logarithmic fines of the containing fides, Hdf the ruin of thde four logarithms will be 
the logarithmic cofil l~ of half the required angle. 

go" and 180" ; as the preceding rule is fitteit t o  be ufed when A is under 90". 
R E ~ ~ A R K .  This  rule f8ils when A is near o", but is proper to  be ufed when A is between 

TABLE 
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TABLE of ACCURATE SOLUTIONS of OBLIQtJ3 SPHERIC TRIANGLES by LOGARITHMS, continued. 

i 

6 

LEQUIRED 

One of the 

fides 

AC 

or 

BC 

Let  fall the perpendiculdr CD frdm an angle C not appofite the required Gde AC or BC, 
updn the oppofite fide AB ; and let an arc CF be drawn within the triangle bifeCting the 
verticg angle AdB, and let B b i  > A i  and confequently AC < BC. 

t, 4 A +% + t, + B - A + t, + ACB -30 = t, 2 or FCD < 900 being the angle contained 
between the arc CF and the nearcft perpendicular CD. 

_i 

There are four cafes of this problem ; 
I. Fig. I. 3 A + B < 90", and 2 43 ACB ; ACD = Z + f ACB, a n d k C D  = Z - 5 ACB, 

2. *Fig' 2. 4 A -t I3 > 90", and Z 5 t ACEP ; ACD = 4 ACB + 2, and BCD = f ACB-2, 

3. Fig. 3. 4 A + I1 > goo, and 2 < 4 ACB; ACD = 4 ACB - Z,andBCD= 4 ACB+Z, 

4. Fig. 6 3 A:+ 6 > 90°, and 2 > 4 ACB ; ACD = 2 - 4 ACB, and BCD = Zf 3 ACB, 

and the perpendicular .CD falls without the triangle on the fide B. 

and the perpendicular CD falls within the triangle. 

and the perpendicular CD falls within the triangle. 

and the perpendicuIar CD falls without the triafigle on the fide A. 

- 

Then 

Mean cot, A + cot ACD - IO = c, AC 
AC { e m ,  c, A +- A c p  ,+ 00 - c, A.- ACo = t, AC 

BC{ 

2 

Mean cot. B + cot, BCD - IO = c, BC 
ertr, = t , + B C  c , l T T ' E D  + 20 - c, B -+ B C ~  

The  kind of AC and BC in the four fev'eral cafes will be as follows ; 
t. AC is < ot  > go" as A add ACD are like or unlike, 
2. AC is < or > go' as A and ACD are like or unlike. 
3. AC is like A and B. BC is < or > 9on, as B and BCD are like or unlike. 
4. AC is unlike A and like R. l3C is < or > 90" as B and BCD art? like or unlike. 
Otherwife, 2d Solution. 

2 

BC is like A and unlike B, 
BC is like A and B. 

Put the Cum of the angles = S ' 
c, 5 s + c, FB + co-ar. 8, A++ co-ar. 8, C 

'2 
= s,$AC 

IN WORDS. Add togetlier the logarithmic cofines of half the fum of'the three angles, and of 
the faid half ium leffened by the angle B oppofite the required fide AC, and the arithmetical 
complements of the logarithmic fiJleS of the- other two angles A, C. Half the hum of thefe 
four logarithms will be the logarithmic fine of half the required fide AC, 
REMARK, This  rule fails when the required fide AC is near 1800, but is proper to  be'ufed 

when AC is under 900. 
Otherwife, 3d Solution. Let  S reprefent the fun of the angles, as in the preceding folutbl. 
E, + S - A f c, 

When AC is greater than 919, ufe the following rule; 

s - c f co-ar. s, A + coaar. 8, G C , + A C  
2 

IN WORDS. Take half the fum of the three angles, and its differences from each of the 
T o  the logarithmic cofines of the faid differences add the 

Half the Cum of 

REMARK. This rule fails, when the required &de AC is near 00, but is proper to  he ufed 

angles adjoining to  the'requiredIf2de. 
arithmetical complements of the logarithmic fines of the adjoining angles. 
thefe four logarithms will be the logarithmic cofine of half the required fide. 

when AC is above goo, a8 the preceding rule is fittefi to  be ufed when AC is under go". 

TABLE 



TABL-E of ACCURATE SOLUTIONS of OBLIQUE SPHERIC TRIAXGLES by LOGARITHM8 continued. 

G I V E N  

Two fides 

AC, 

BC, 

and an angle 

A 

oppoGte one 

of them 

BC 

8 

9 

RE QUI R ED 

T h e  angle 

B 

oppofitc the 

otlier given 

fide 

AC 

T h e  included 

angle 

ACB 

T h e  third 

fide 

AB 

__-- 

S 0-c U T I O  N S.. 

a Aa Let  fall the perpendicular CD from the angle C 
:ontained between the given fides *AC, BC, upon tlie 1 

)ppofite fide AB. 

L 

T h e  kind of B may however, for the moA part, be determined by this propofition. 

on the fame fide of 18oo, that is, will both be lefs or b h h  greater than 180' at the fame time. 

txtr. 6,  AC+s, A+cd-ar. 5, BC- 16 = $, <or > 90' 
incan. With AC and A find CD by cafe 3d, sight-angled fpherics, and 6 t h  CD and BC find B by cafe 5, 
I do. <OS ", 900, 

T h e  Turn of the given fides AC, BC, and the fum of their oppofite angles A and B lie both 

{ 

From the required angle ACB let fall the perpendicular CD upon the oppofite fide AB. 
c, AC + t, A - IO = cot, ACD < or ;> goo,\as AC and A arc like or  unlike. 

bxtl'. C, ACD + t, AC + cot, N! - CO 
mean. cott ACD + s, ACD + t ,  AC + cot, BC - 30 

1 c, BCD > 900, if one of, or ail the ACD { 
three terms ACD, AC, BC arc > 90°; otherwife < goo: This value of BCD will be near 
enough the truth unlefs it be very near 0' or  180'. In  that cafe with AC, and A find CD by 
cafe 3d right-angled fpherics, and with BC and CD find BCD by cafe 6 do. 

Thcii ACD r?l BCD = ACB doubtful on account of the ambiguity of the figas; which 
uncertainty h a y  however, for t h e  mofi part be obviated by one of the two following rules ; if 
the rum of the fegments ACT), BCD > 180' take their difference ; if the fecond fegment BCD 
icr greater than the fitR fegment ACD take their fum for the angle ACB. 

\ 

Let fall tlie perpendicular CD from the angle C contained between the two given fides RC, 

t, AC + c, A - IO = t, AD < or > go" as A C  and A are like or unIike. 
BC, upon the oppofite or required fide'AB. 

BD > go", if one of, or all " AD $. c,  BC + co-ar. c, AC 
AD {El:% - t, AD + s, AD + c. BC + co-ai, c, AC- so { * .  

three terms AD,'BC, AC,'are 3 90" ; otherwife <: 90'. This value of BD will be near enough 
the truth unlefs it be near oo or 1 8 0 ~  In that cafe with AC, and A find CD by cafe 3 of 
right-angled fpheric triangles, and with BC and CD find BD by cafe 4 do. 

A D  f BD = AB, doubtful on account of the ambiguity of the figns, but may for the mofi 
part be determined by one ofthefe two rules. If the Cum of the fegments AD, BD is greater 
than 180", take their difference ; but ifthe fecond fegment BD is greatcrthan the firit fcgment 
AD, take their Sum for the fide AB. 

. ? ,  , 

n TABLE 



TABLE of ACCURATE SOLUTIONS of OBLIQUE SPHERIC TRJANGLES by f_lPGARITHMS continued. 

G I V E N  

Two angles 

A, 3, 

and a fide 

AC 

oppofite one 

of them 

B. 

K EQU IRE C 

T h e  fide 

BC 

oppofite the 

other given 

angle 

A 

The fide 

AB 
included be- 

tween the 

given angles 

A, B. 

The third 

angle 

ACB 

I" , '  

S 0 L U T I O  N S. 

, lch *d Let fall the perpendicular CD frcim the angle C not 
given upon the oppofite fide AB. 

extr. s,A+s, ACfco-ar. B, B- to = s, BC < or > 90% 
mean. With AC and A find CD by cafe 3 right-anglkd fpherics, and with CD and B find BC { cafe 16 do. < or > goo. 

T h e  kind of BC howetrer may -for the mafi pdrt bc determined by. this propofitian ; the Turn 
of the given angles A, B and the fum of their oppdfite fides AC, BC lie both on the fame fide 
of 1 8 0 ~ .  If this rule is not fuficient, ur nd dthef means are given to  deterlnine the kind of 
BC in this problem, it will be impofible td deterhine tlrc value of the other parts af the triangle 
by the folutions of the two following problems. 

BC 

Let fall the perpendicular CD from the angle C not given upon the oppofite or required 

c, A f t, AC - IO = r, AD < or > go" as A and AC are like or unlike. 
fide AB. 

mean. I, AD f t, A f cot, B - 20 
AD {em.  t, AD + e ,  AD +t, A 1. cot, B -30  1 = BD < Or 

go*' 

This  value of BD will be near enough tlie truth unlefs it he 'riear 90". In  that c a h  with 
AC and A find CD by cafe 3 right-angled fphcrics, and with CD and B find BD by cafe 14 do. 

AD k BD = AB doubtful, on account of the uncertainty of the figns as well as of BD, but 
may often be determined by one of thefe two rules. If the fum of the fegments AD, BD be 
greater than r8o0 take their difference. .If the fecond fegment BD be greatef than the firfl 
AD take their fum for AB. 

Let  fall the perpendicular CD from the required angle ACB upon the oppofite fide AB, 
c, AC 4- t, A - IO = cot; ACD < or > goo as AC and A are like or unlike. 

j = s2 BCD <or> gon mean. s, ACD + e, B + co-ar. c', A - IO 
extr. 20-cot, ACD + c, ACD + c, B + c o m .  cj A - 20 ACD { 

This  value of BCD will be near enough the truth unlefs it falls near 900. In that cafe with 
AC and A find CD by ,cafe 3 of right-angled fpherics, and with CD and B find BCD by 
cafe 15 do. <'or >,90°. 

ACD zk BCD = ACB doubtful, on account of the ambiguity of tlic figns, as well as of BCD; 
but may often be determined by one of thefctvio rules. If the fum ofthe fegmcnts ACD, BCD 
7 180°, take their difference : if the fecond fegment BCD be greater tlian the fir& ACD take 
their fum for ACB. 

R E M A R K S  
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S O L U T I O N S .  J! E fl  A R K S on tbe fovegoi’g 

T h e  foregoing ibfutions i re  contrived to produce accurate refults in all cafes, that is liable to no 
greater errors than what might arife from an error of T6 of a Cetond in the things given, whereas the rules 
commonly given by trigonometrical writers are frequently €ubjeB to confiderable errors. The  principles 
of thefe folutians are the fame with thofrt of right-angled fpheric triangles, which have been- explained 
lii the remarks following them‘ 
’ It may be ufeful however to h e w  the teafon of the prefent folutions independent of thofe explanations, 
although it may appeAr partly a repetition of what has been mentioned befofe. 

T h e  errors occuring in the d e  of the commdn rules have two fources ; the one an inaccurate way of 
taking out the logarithmic fine or cofine of the firfi arc, when the tabular difference is large; the other . 
the uncertainty of the i-equired arc found from its fine or cofine, when the tabular difference is fmaU. 
In moft of the foregoing. folutions the fir& fegment of the bafe or vertical angle, found by the firfi opera- 

, tion, comes out either by a tangent or a cotangent, and therefore may be obtained to the exa&nefs of a 

€mall €ra&ion of a fecond by thefe tables of logarithmic fines and tangents, which go to €even decimal 
places of figures, even where the: logarithmic difference is fmalleit, as a t  4 5 O ,  where 42 anlwers to one ikcond. 
In  the fecond operation the logarithmic fine ot cofine of the fame arc or angle is made ufe of; and as the 
difference of the fines of fmall arc6 and cofines of large ones is confiderable, it will be neceffary, where fuch 
are concerned, yrevioufly ,to compute the iirft fegment from its tangent or cotangent to ,a minute part of a 
fecond, in order to get its logarithmic fine or cofine true to the neateit unit in the lait place. In fa&, if 
decimals are ufed, as many ihould be taken as ,the logarithmic difference of the fine or cofine has places. 
Thus in this cafe two olserations are required, each attended with fome trouble ; to fave which and itill 
preferve the requifite k%a&nefs, the following method is ufed in the foregoing i‘olutions. Le t  A rcprefent 
the firft arc or fegMent, whofe logarithmic tangent or Cotangent is given by the firfi operation. Find the’  
value of A from the table with the fraklional part of a fecond ekpreired by a vulgar fraktion, having the 
difference between the given logatithm and that of the next lek value of A in the table for its numerator, 
and the-difference of the next lefs and greater logarithms in the table for its denominator ; or by a decimal . 
fraAion csirried to a fufficient number of placm. Then if the logarithmic tangent of A is given by the 
firfi operation you are in the fecond operation for log. fine of an extreme arc A or one nearer oo or 1800 
than 900 to  ufe L. t, A + L. c, A - I O ;  and for log. cofine of a mean arc A or oiie nearer 90° than 00 or 
1800 to ufe L. fine, A + I O  - L. t, A. But if log, cotangent of A be given, then for log. fine of an extreme 
arc A to ufe L. C, A + 10 - L. cot, A; or for log, coGne of a mean arc A to ufe L. s, A + L. cot, A - I O  : 
where no more logarithms are required to be looked out than by the common rule, becaufe log. tangent of A 
or log. cotangent of A are already given by the firft operation, The logarithmic fine of a mean arc,or logarith- 
mic cofine of an extreme arc is hobever itill to be ufed in the fecond operation agreeable to the common rule. 

This 

I 
P 



- 94 A x Kad. 6, A x cot, A 
L 

t, A x C, A - c, A x Rad. . 
t) A Rad. 9 

- , and c, A- This method is founded on thefe theorems; s, A = Rad. ' cot, A 

and on this confideration that where the logarithmic difference of the fines is large that of the cofines is 
imall, and the contrary. Hence the logarithmic fines or cofines ufed according to this method in the fecond 
operation will be readily taken out on account of the fma1lnefs of the difference, and frequently even by 
infpeaion; and the difficult is obviated which might occur by the common method when the fir&. 
fegment is near 00, or I 800, or 900 ; and thofe cafes ,are rendered the eafieit which before were mofi embar- 
rafing. In like manner it may be expedient generally in trigonometrical calculations. ta find the fine of a 
{mall angle or cofine of a large one from its tangent or cotangent, when they fliould happen to be given 
by a preceding operation. This method does not indeed increaf'e the accuracy of the refult; but prevents 
the danger of miftakes, and lerens the labour af calculation by fubitituting the proportioning fmaller diE 
ferenccs irifiead of larger ones. 

T h e  other error which may arife from the ufe of the commch rules, and which happens when the' 
required arc comes out by a fine or coiine, and the tabular logarithmic aifference for one fecoiid of the 
arc is iinall, can be obviated no other way than by having recourfe to iome other rule, which ihall bring 
out the arc by a fine if the common rule gave it by a cofine, OF by a cofine if it gave it by a fine ; or in 
either cafe by a tangent or cotangent ere cafes. ' Thus  by 
the ufe ofthefe €evet.al methods, varying'frorn the common rules as often as occaGon requires, the foregoing 
folutions have been rendered fufficiently accurate for the niceit praaice in all cafes. 

Thefe improved folutions have moreover this very great advantage attending them, peculiar to them& 
felves as applied to thefe tables of logarithmic fines and tangents to every €econd of the quadrant, that they 
give the refult true to the exatlnefs ofa fecond or very little more, in the moit ufual cafes, by only taking 
*out the logarithm anfwering to the nearefi fwond of the arc, or the nearefi arc to the logarithm, by infpeci 
tion, in the tables, without making any proportion for the logarithmic differences, br taking any account 
of the ffaaional parts of a fecond; which confiderably leifens the labour of computatiop, and at the fame 

time entirely obviates the danger of miflakes in thofe operations. In extraordinary cafes, fuch as where 
one the fides of the triangle is h a l l ,  the refult indeed will not always come out fo exaEt ; but the error, even 
when apparently confiderable, will be of no confeequence in  praaice, Gnce it will be no rnorc than what 
might arife from an alteration of a fecond in any of the things given, 

This method therefore has been sdop 

TABLE 



TABLE of A C C ~ R A T E  SOLUTIONS of RECTILATERAL SPHERIC TRIANGLE, 
or having onc fide equal to 90°, by LOGARITHMS. ' ., 

G I V E 9  
. 1 "  -- 

Hyp0tenuf.d 

, angle C, 

and one fide 

AC ' - 
Hypotellufal 

anglc c, 

and one ail& 

A 

- 
One angle 

A, ' 

AC 

Both angles, 
A aiid B 

- 

-- 
+Both fides, 

AC atid BC 
i 

-- 
One fide 

AC, 

- 
k p) QU I RE D 

Other fide RC 
Adj. angle A 

Ippofite angle B 

w 

Other angle B 

Jppaiite fide BC 

hljncciit fide AC 

Other angle I3 
3ppofire fideBC 

Hypotc. angle C 

L fide fuppofcM 
Hypote. angle C 

-- 
-Iypote, angle C 

The other anglc 
A' 

L 

Adj. fide BC 

Hypote. angle C 

LUALITY 
of Things 

:EQUlLIEI 

- - -  

I extr* I mean 

inean 
extr. 

extr. 
mcnn 

incm 
cxtr. 

- . - . .  

- - -  
mean 
extr. 

extr. 

inenn 
extr. 

cxtr. I lllCill1 

extr. 
[niean 

extr. 
{mean 

\ 

, S 0 L U T I O . f i d  

- pi--- 

\ 

C, C + t, AC - 10 

t, C + C, AC - IO = t, A 

Cot, BC 

T!a A C ' 

8 ,  C + s,AC*-IO = S, B* 
t , C + c , A C - r o = t ,  A { m e a n c , ~ + t , ~ - 4 , ~ 3 = C , B l i k e A C  

---------- 
C, C + I O - C , A = C , B  

extr. c, C. + IO - c, A 

Cot, C + t , A - I o = c , A C  
S, AN(: -j- 20-S, 

- 
A =cot, HAC 

2 

\ 

9, A +  t, AC*--IO = t,B* i 

t, A + IO-C, AC = t, C - 
s, A+cot, H"- 10 = COP, AC* 
c:A/c.B-lo c c y c  

cot, AC $cot,33C - IO = C, c 
c ,  AC+EC+20- C, BC N AC 
-- -- 

= cot, c 
2 

'c, BC* + IO-S, AC := C, A" -- -- 
c, AC+BC + ao - e ,  AC P-U BC = cot, $ C then t, c +c, AC- I O  = t, A like BC 

2 

9, BS 10-8, AC = s, C 4 or >goo 
Find A by cafe I: 1, or BC b cafe I 5 ,  and rather the furtheR from 900 ; 
thcnc, A+c, B-IO = C, 8; or t, B+ IO-c, BC = t, C. Othcrwifc, 
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R E M A R K s n e c ~ r y  t o  explain t i e  U S  E 4 the above T A B' t E. 

T h e  two quantities, whether arcs or angles, marked with afierics,- in the fame equation, are both of 
. the f ame kind, that is both at  the fame time lefs or both at the fame time greater than 900. T h e  three 
lait cafes are doubtful, fince it cannot be determined from the things given alone, whether A, BC, and C, 
are lefs or greater than 900. In  the remaining cafes, if the two things given, whether arcs or angles, are 
of the fame kind, the thing required will be grcater than 900; but if they are of different kinds it will 
be legs than go0. 

The €elutions are founded on the fame principles as thok  of right-angled fpheric triangles on page 8, 
and are equally exal t  with them ; this reailatera1 fpheric triangle being the fupplemental triangle to 
-the right-angled one. 

Here foZZow jfteen Probdems, together with their So!ufionr, illzrJ"tratitg the Use of fhc 
LOGARITHMIC T A B L E S .  

I, To find n mean proportionals between two quantities a and b, of which b is the leait. 2 
m 

Solution. T h e  mth. mean proportional reckoned from b is b x Jntr and the mth. mean propor- 
9 m 

tional reckoned from a is a X $/G = a +- $e 
m 

* By logarithms. Multiply the difference of the logarithms of a and b by the fraaion nf~ , the prodL1B 
d d e d  to the logarithm of b will give the logarithm of the mth. mean proportional reckoned from b, 
or fubtraaed froln the logarithm of a will give the logarithm of the mth. mean proportional reckone,d 
from a, 

- 
_I 

11. The logarithms of a and b being given, to find the logarithm o f  a + 2, ? 
a - -ax I + t z , ~ = a ~ f e c Z , z = = c ~ .  Then a -I- b = a x I + 'T;- 

h 
S&&. put 4; c t, z. 
By logax'ithms. L* f - '* a -L.t,z. - ThenL,a+b= L.a+ao-  2 L.c,~=L.b+zo--zL.s,z,. 

- 
2 

Wfe the firfi expreiron, if z is an extreme arc; and the fecond exprefiion, if it is a mean arc. 

111. The logarithms of a and b being given, to find the logarithm of a - b ? 

SoZution, Then a -. b = a x r - - -. a % J[ - sz, z = a x c', z 

By logarithms. Put - !z -- t, s , ~ .  Then L, a= = Le a + 2 L. C,~Z- 20 

- 
I 

b b 
a Put Ja = sy z. 

L. b + zo - L, a- 

1% The 



1v. ‘I’he logarithms of a and b.being given, to find the*lognrithm of 1/ a’ + b” ? 

~~Jblt~rion. Put y = t, z. 

By logarithms. PutL.b+Io-L.a=L.t ,z.  ThenL.2/ a”+b’=L.a+Io-’L;.c,z=L.b+ r o - h ,  Z. 

b 
T h e n  1/ a2+b2 = a 1/ I + = a X fec, .z = b x cofec, z 

Ufe the fir8 exprefion, if z is an extreme arc, and the fecond if it is a mean arc. 
-_I_ -I 1_ 

-I- 

‘ V. T h e  logarithms of a and b being given, to find the logarithm of 4 a‘- b’ ? 

* Sdution. Put - b = s, z, Then , /a’-b’=at/  ~ - - - = a X c , z ~  bz - ;1 a” 
.By logarithms. L. b + 1 0  - L. a = L. s, 2. Then L. ,/ az-b’ = L. a + L. c,  z - i o  

9 .. 

VI. T h e  logaritlims of a and b being given, to find the logarithm o f 4  a + b ? 
- - - - T b  d 3  Solutiott. Put  Jy= t, Z. Then s/ a + b =  ,/ a x  ,/ 1 + T= 4 a x  4 1 + t”, z = .t/ axfec,z=-- 

a -t. b = r,& a + I o - 1,. c, z or = 4 L..b + 1 o -L. s, Z. By logarithms. Put  

b - 
c, z - TJ.b+zo-TJ.:i = L. t, Z. Then I,. 

e 
Ufc the  firfi cxprcfiion if z is a fmall arc, and the fecond if it is a large one. 

- -- 

VIZ. The Iogarithins of a and b being given, to find the logarithm of 2/ a - b ? 

Solulio~z. Put dk==s, a z. T l i e n d l a - b = 4 a ) ( d  x----=,/axd iL I-s’ ,z‘= J a X c ,  z 

By logarithms. Put - 

b -.-I_- 

L b  + 20 - L. 
2 = L, s, z. Then L. ( T b  = f L. a + L. c, z-  IO. 

in VIII, The logarithms of a and b being given, to find the logarithm of n f t l ; ; - ,  and the 10- 

IX. The 



IX. The logarithms of a and b being given, to find the power of the impofiible binominal a ,/*- b' 

Whok index is y, that is, to find a - + ,/ - b"j y b y  another impofible binomial ; and thence the value of 

a-3: + i T T q t ,  which is always pofible, whether a or b be greateit ? 

m -' m 

I . x Z - - p X - q = o  

2. xZ + p x - q 0 

4. X' + p x + q = o 

3 . x z - - p x + q = 0  

-- m m in m m m + a-d-b%= nllhf\,7; x 2 c, 7; z a x z ' l : ' X  2 c,  7; z = b x tofec, z3-g X 2 c,  ; z; where the 
firfi or fecond of thefe two lait exprefbns is to be ufed according as z is an extreme 41- mean arc; or 

rather, becaufe a is not only the tangent of z, but alfo of z + 3600, z + 7200 &cr therefore the fd3or 

in the anfwer will have feveral values, viz. z c, f; z ; 2 c, ?; x 2 + ,360 ; 2 c, x i + 7200 &c. the num- 

ber of which, if m and n be whole numbers, and the fraaion 1 be in its leafi terms, will be equal to the 

/ 

b 

m m m 

111 

P -- d q  - t, 2. Then lit x 
The roots of the fecond form are negatives of thofe of the f i r k  
2JcI P P 
7-  
The  roots of the fourth form are negatives of thok of the third. 

4 t, z x cot, 4 z; and 2d x = - - 2 x t7Z.X t, 4 2 P 

- s,z. Then ~ f i  x =  y x s,z % cot, 4 z ;  and 2d x = y x s9z x t, 4 z 

denominator n ; otherwife infinite. 
In - 

,By logarithms. Put,L. b + I O  - L. a = Le t, zb Then L. a + 2x9; + a - - d X / :  = - I1 x 
m m m 

I O ;  where the firm or L. a+lo-LL.c,z+L. 2+L. c, y z - I O =  n X L. b+Io-  L. s, z+z+L. c, y z -  

kcond expreflion is to be ufed, according as z is an cxtreme or mean arc. Moseover by. taking €ucceGvely, 

L. C, x 2 + 720" &c. There will arife feveral difiina anfwers to the. L. c, z; L. c,  ; x z + 360; 
queition, agreeable to the remark above. 

-- m m m 

- 
X. T o  find the roots of a quadratic equation, when pofibfe ? 
There are four, forms of quadratic equations. Thefe with their folutions are given as fallow: 

- 
X. T o  find the roots of a quadratic equation, when pofibfe ? 
There are four, forms of quadratic equations. Thefe with their folutions are given as fallow: 

are impofli ble. 
XI . Solutioiz. 



c 2-57 I 

The following method is adapted to a Cubic Equation, wanting the €econd term; therefore, if the 
Equation has the fecond term, it muit'be firit taken away in the ufual manner4 There are four 
forms of Cubic Equations wanting the fecond term, whofe roots, according to known rules, equivalent 
to Cardan's, are as follow: 

3 i q  --- P 3  $ / $ + q L 2  3 /  

. 4  =1 = --G- 4 2 T  
4 t h  x 3 - p x  + q =  0 b L 

The roots of the firit and lecond forms are negatives of each other ; and thofe of the third and fourth 
are alfo negatives of each other. T h e  firit and fecond forms have only root each. T h e  third and fourth 

forms have alii, only root each, when the quadratic'fuurd d - $ is pofible ; but have three roots each 
when that furd is impoflible. The roots of all the four forms may, in all cafes, be eafily computed as 
follows : 

Form X 9' I= t, 2: ; and at, 45-4 z = t, us Then % x cot, 2 u, mhere 
the upper fign belongs to the firfi form, and the lowcr iign to the fecond form. 

Form 3dand 4th. Put X ?' if < unity, e l k  i ts  reciprocal x c, z. 

- 

and zd~ Put  k 4 
2 

. -  
- C'afi $. = x 7' +i < unity. Put 7 t, 45" - 4 z = t, u. Then x = + q T  x cofec, z u ; where the 

a 

upper fig" belongs to the third form,sand the lower Ggn to the fourth form. 
- 1  

.. 
= Jr 7 Q x c) 600 + 
fourth form. ( 

; where the upper figns beIong to the third form, and the lower Ggns to the 

L. t, u 
TYien I,. x = 4 1;. e + L. cot, 2 u - IO ; and x will be affirmative in the firfi form, and negative in the 
fecoiid foriii. \ 

3 

- and L* 6 45'- Q 2 + 30 By 10,garithms. F ~ r m  I$ and 2d. L. 4 + 16 - 2 x L, E ,L L. t, z ; 
3 3 

3 - 

I;ot.ms 3dnnd 4th. X L. 1' + IO - L. 5 being lefs than I O  ( which is cafe l i t )  or L. f + ro - - 3 
3 1 tx 

Cafi JJ. k:*-2wozo= L. t, u. Then L+ x = f L, 417 + sa - L, s, 2 u: and x will be affirmative 
L. being lei's than I O  (which is cafe 2d) 24= L. c, 2. 

3 

3 
in the <bird forms and negative in the fourth form, 



C *  

IO. z d L . T x =  8 L.y+L. c , 6 0 0 - ~ .  ca/e zd. x has three values. I it". k'x*= 4 It. 'e + 'L. c, - - 
3 3 - 

~ 5 

3d'L. T x * 4 7 -f- La C, 600 + :-'IO ; whete the upper Ggns belong to the third form, and the 
IbGer figns'to the fo.ltrth'fdi-m ; thht is the!firit vahe  'of x in the 3;1 form islpofitive, and its 2d and 
+d values negitive.; 1 andl theffitlit value o f x  'in the fourth form is negative, an d hits nd and 3d values 
affirmative. , 

I. i 
7 

XII. The altitudes of the barometer -at*Wo'fiations, with the heights of Fahrenheit's thermometer at- 
tached to the baromettr, 'and the hkights of two thermometers of the fame kind, exyofed to  the air but 
keltered from. e h n  at the two'hations, being given, to find the perpendicular altitude of one fiation 
above the other? 

Put B for the ddkrved' height of the-barometer at tlie lower fiation, and b. for. that a t  the upper fiation, 
D for the diffekence of h&ght bof Fahrenheit's thermometer attached to the barometer at the two fiations, 
and F for the mean bf the two heights of'Fahrenheit's thermometer- expofed freely for a few minutes to 
the open air, in the hade, at the two fiaYi6ns. The altitude of the upper itation above theblower, in Eng= 
Jifi fathoms, will be expreired as follows, according to the refpeaive obfervations of M. de Luc, the late 
General' Roy, and Sir George Shuckburgh, in which the upper Ggn - 'is to be ufed when the thermometer 
attached to the barometer is highefi at the lower fiation (which is mofi d u a l )  and the lower fign + 
6%tn it is Iowclt at the lower fiation. 

-.- 

M.deLuc - - - L.B--LL,b3:o,452L) x r + F - 4 0 ° x o , o o 2 2 3  

General Roy - - - L.B-LL.bFo,468D x I f F - 3 2 O  xo,oo24j t 

Sir George Shuckburgh L. B - L. b r" 0,440 I) x I + Y - 326 x o,ooz43 

Mean of the two Id - L.'B - L. b J 0,454 L) x I + F - j2* x 0,00244 
- - 

T h e  obi'ervations *of. General Roy ' and Sir George Shuckburgh having- been made with barometers 
and thermometers confiruAed and accurately divided by Mr. Ramfden, 'and with the ,detatched thermo- 
meters never expofed to the fun, appear to me clearly to de€erve the preference above thofe of M. de LUC, 
who however, ^it mufi be acknou.ledged, has done great fervice to fcience by his ingenious labors and 
confiderable improvements on this c\ibje% as well as by exciting by his example the two other accurate 

~ &fervers' to*idh?tutC fimilar obiervations to his own, and with fuperior advantages in point of iriftru- 
merits, in ibme meafure to f'urpafs himfelf. I have therefore, after the fymbolical rules, fuited to the 
experimints of ail 'the h - e e  fervers, f'et'down a fourth rule, by taking a mean of the rules of the two 
latter obfervers. 1 ihdl now kt down the fame in common language, order to render the calculation 
more gemraIly praaicable. 

Tahe the difference of the tabular lpgarithrns of the obferved heights of the barometer at tlie two 
ftafions, confidering the fDur firfi figures, exchfive of the index, as whole numbers, and the remaining 

* 

figures 



figures to the right a s  decimals, and 4’ubtraEt dr add t v ~ t h  of the difference of altitude of Fahrenheit’s 
thermometer attached to tbe barometer at,the two fiations, according as it was highefi at the lower or 
upper itation ; thus you \vi11 have.the height of,the upper fiation above the lower in Engliih fathoms, 
,nearly ; to be correaed as follows : Multiply the height fourid nearly by the difference between the 
lnean of the two altitudes of Fahrenheit’s thermometer expofed to the air at the two fiations and 320, and 
by the decimal fraaion 0,00244; the produa will be the corre6kion of the appmximate height, which 
added to Or fubtra&ed.frqn the fqne, according ;as the mean of the two altitudes of Fahrenheit’s thermo- 
meter ’expofed :to !the ,airmas higher or 1ower.than 32”, will give the true height of the upper fiation 
above! the lower! in Engliih fathoms,; wliich pultiplied by. fix, will give‘ the true height in Englifh feet. 

XIiI. The rjght aCcenGon and declination of a celefiial objje& together with the obliquity of the 
-ecliptic, being given, %, to find its longitude and latitude ? 

put: L. t, decl. +. I O  - Lo s, a,= L e  t, A;  N.-North or S. South, as declination is. Call 0 the obfi- 
quity of the ecliptic in fix firfk figns of w, S. or South; and in Mt fix figns N. North, A + 0, found 
according to their figns, as in,algebra, = €3. 

] F L. t, long. of the fame kind as IR, unlefs B be more Extr. co-ar. L.c, A + L. c, B + L. t ,R- IO - - 
* A  { Mean L. t; A + co-ar, L. s, A f L. c,  B f L, t, At - 20 

\ than go”, in which- cafe the quantity found of the fame, kind as fi  fubtrndlcd from I figns will give the 
longitude. Otherwife, long. will be of the fame kind, or in the fame quadrant of the circle as a is, unlefs 
B exceeds 90”, .which can only l ialym when fi is in zd femi-circle. Then, if B be in 3d quadrant, or 
from 64 to g9, longitude will be in 2d quadrant, or from 3’ to 6’, and the operation will give L. cot. excefs of 
long. above 3s. Or if ~ i ,  be in 4th quadrant, or from 9’ to I 2‘) longitude will be in x f i  quadrant ; and the 
operation will give L. t, long. under 3-, or in r f t  quadrant. 

Mcnn L. s, long + L. t, B - IO 

Extr. L. t, long, + L. c, long, + L. t ,  B - 20 
}= L. t, lat. of fame name as B, Long. { 

XIV. .The  longitude and latitude of a celefiial obje&, with the obliquity of the ecliptic, being given, 
’ t o  find its right afcenfim and declination ? 

Put Lb.t, lat. + I O  - I.. s, long. = Lo t, A ; N or S .as latitude is. Call 0 the obliquity of the 
ecliptic, in firlt 6’ of long. N. and in laft 6’, S. A + 0, found according to their figns or names, as in 

.I algebra, = 3, 
Extr.co-ar. J.,. C, A +‘Lb c, B +L. t, Long. - IO, - - - 

A { MeanL. t, A 4. co-ar. L. S, A +L. c, B + L. t, Long. - 20 }. F= L. ,t, B, of fame kind as long. unlefs B, be 
more than 9on, in wliich cafe the quantity found of fame kind as .long. fubtraaed from 12’ will give 
fR.-Qtherwik, i’R will be of the fame kind, or in the fame quadrant of the circle as the long. is, 

unlefs 



unlefs B exceeds 900, which can only happen when long. is in I fi femi-circle6 Then if long. be in ~ f i  
quadrant, above. 9 s .  Or if 
long. be in zd quadrant, a will be in’ 3d quadrant, and the operation *will give L, t, excelrs of 
above 6’. 

will be in 4th quadrant; .and the operation will give log- cot, excefs of 

Mean L. s, & -+ It. t, B -  IO - - - - }= L, t 9  declin. of fame name as % 
lR { Extr. L. t, A< + L. c, At + L. t, B - 20 

N. B. The longitude and latitude of a planet or 2odiacal itar found by Problem XIII. .and it6 tight 
afcenfion and declination found by Problem XIV. Will be true to a fecond or a very little rn-ore in all cafess 
by only taking out the logarithms for the nearefi fecond, and the heareit (kcond anfwering to the logarithms, 
without proportioning for the differences of the logarithms, or for odd parts of a fecond; and although 
the error in a fiar’s computed longitude or right afcenfion may be augmented to many feconds, if the latitude 
or declination be confiderable, yet as this error is meafu’red upon the fiar’s parallel of latitude or parallel 
of declination, which grows ha l l e r  and fmaller as the latitude or declination increafes, the real error of 
the computed place of the fiar upan the lurface of the fphere will not be greater in this cafe than the other, 
that is not above a fecond or a little more. Now as the right akeniion and declination of a itar or planet 
given by the befi infiruments, and by the moft accurate obfervations, namely thofe on the meridian, cab- 
not be depended upon nearer than five feconds, and oftentimes nat nearer than twice, that quantity, it may 
feem fuperfluous to p u h  the calculations to a greater exaanefs than this of a fecond or a fecond and half, 
which may be attained by this eafy and compendious method of taking out’ the figures by fight from 
thefe Tables of Logarithmic Sines and Tangents to every Second of the quadrant, which will much 
abridge the labor of a very important part of aitronornical calculation, and thereby excite Aitronomers 
to diligence as well in making as reducing their obfervations. See the principles of this Co~P~nd ious  
praaice explained page 51 and 5 2  of thefe Precepts. 

I 

XV. The moon’s obferved diitance from a fiar or the fun, with the altitudes of both, and the rnoon*S 
horizontal parallax being given, to find their correc‘t diitance cleared of rcfraQion and parallax ? 

. ~ f t .  To,the lkg-fine of the moon’s horizontal parallax add the log-cofine of the moon’s apparent 
altitude, ufing five decimal places of the logarithms ; thc fum, abating 10 from the index, is the log-fine 
of the moon’s parallax in altitude, from which fubtraa the moon’s refraaion taken with the moon’s 
apparent altitude out of Table I. ( RequiGte Tables ) and you will have the carre&tion of the moon’s 
altitude, Add this to the moon’s apparent altitude, and you will have the moon’s trye altitude.-Alfo 
with the itar’s apparent altitude take the fiar’s refraAion out of Table I. which fubtraEt from the ftar’s 
apparent altitude, and you will have the fiar’s true altitude. But if the moon’s diitance was obferved from 
the fun, with the {tin’s apparent altitude take the refraklion out of Table I. and his parallax out of Table 

111, 



eof the true altitude 

true altitudes 
in 

EXAMPLE 



*E X A M P L , E  I. 

Suppofe the apparent altitude of &the fiar to be 240 48’; that o f  ’the moon’s centre 12“ 30; .and the 
I .  apparent diitance of thettar’from the moon’s ce 8’ 35’5 and the moaats horizontal p 
Requited the true diitance of the fiar from the moon’s’centre, cleared of refrae?ion and pa 

3’s  paraIIlax in altitude -c - - - - - ’ 54.55 Log-fine - - - - - - - - - - - I - .. I 

D ’s refriQion from Requifite Tables 1. - - - 4. ‘3 
CorreAinn of 2,’s altitude .- - - - - + 50.4% 
D’s apparent altitude - - - - -i - - 12.30. -0 

3’s true altitude - - - - - - - - I 3.29.42 
+’sapparent altitude - - - - - - - zq. 48. o 

2. 3 Refrh&ioii froin Table I. - - - . ) I -  - - 

-- . ,  
* -- 

- * -I__ 

*7s true altitude - - - - - - , - .  
3’s true altitude c 

JC’S apparent altitude - - - . . - -  24.48. 0 

Difference of true altitudes of 3 and 96 - 1.1.25. 15 , 

2, ’s apparent altitude n - * - - -  12.30. o 
Difference of apparait altitudes of 3 and 96 - 12. 18. o 
Apparent difiance - - - - - - - 51.28.35 

Sum 
Difference - - - - - - - - - - 
Halffuin - - - -, - - ‘- - - - 
Half difference - . - 7 - - - - *  

g ’s apparent altitude 
D’s true altitude - - - - - - - - 13.20.42 Log-cofine - - - - - - - - - - - - - 
%’sapparent altitude - - - - - - - 24.48. o Co-ar. log-cofine - - - - - - - - - - - ,. 
36’s truealtitude - - - - - - - - 24.45.57 Log-cohe  - - - - - - - ’ - - - - - - - 

-- 
-- 
-- 
639 46.35 . - L - - - . . C - - - -  

- - - - - -  

Log-tangent of an arc - - - - - - 4 - - - - 
Correfpodent log-coGne 9 

- $h7228488 
- - 9*5253755 0.0104185 

- ~ . 9 8 8 1 1 1 9  - 0.0420206 
- 99580990 

2>39.2468743 
-- 
-- 
-- 
10.62y32t2 -- - 9.3625337 

EXAMPLE 



I 63 1 .  

et the apparent altitude of the moon's Centre be 5" 17; that of the furl 84" 7 and 'their apparent 
diftance 90" 21' J3", and the moon's horizontal parallax 61' 48"; required the true difianck'of the 
fun and moon? 

3's horizontal parallax - - - - - - 0 I I 1.48 I1 Log-fine - - - . . - - - - - - - - - - k  8.25469 
3's apparent altitude - - , -  - - - . -  5 . 1 7 .  .o Log-cofi1m - - - - - -. - - - - - - - - +9* 998'5 
2's parallax in altitude - - - - - I ,  32 Log-fine - - - - .. .. - - - - - - - - - - 8.25284 
D '8 refra&ion from Table I. - - - - - 9.28 , 

CorrcEtion of D's altitude - - - - - + s2* 4 
1,'s apparent dtitude - - - - - - - 5. 17.  0 
1,'s truealtitude - - - - - - - - 6. 9. 4 
0's apparent altitude - - - - - - - 84. 7. 0 
l)ifference of rcfraAion and parallax .. - - - 0. 5 

== 

0 ' s  truc altitude * - - - - - - - - 84. 6.55 
1's true altitudc - - - - - - - - 6. 9. 4 

Difference of true altitudes of 0 and D - 77*57*51 
 sappar parent altitude - - - - - - - 8 7 7 -  

-- 
D's apparent nltitude - - - - .  - - - 5- '7 -- 
Difference of apparent altitudes of 0 and D 
Apparcnt &fiance - - - - - - - go, 21. 13 

78.50 

Sum - - - - 
Qi ffirencc - -  
Half h n  - -  
Half difference ,. 
D 's apparent altitude 
3's true altitude 
0 's apperen t a1 t,i t udc 
0's truc altitude 

xg .  4985375 
Halfdiffercnce oftruealtitudes of 0 and D 38-58-55 Log-fine - - - - - - - - - - - - - - - 9-79 7027 

Loptangent ofan arc - - - - - - - - - - - 9- 7008348 

HHalftru6:diitance - - - - - - - - 44*44*36* Log-fine - - - - - - - - - - - . - - -  9. 4753ao 
- 9. 5"707* 8 Correfpndinglog-cofinc - - - - - - - - 

2 

True diflance - - - - - - L - Sg.2ge13 - 

E R R A T A  in this Explanation and ufe of the Logarithmic Tableu. 

page 4 line zfur borrowing rrad addinn 
Page 4 line sfor borrowed rumfaddad. 
Rago lo line 4 
Page 47 line 4 
pago 40 line 3 from bottom,forfho firfi B, rtadBC, 

or 1st AC bo >AB rerdlet AC be 3 BC. 



Of the 1,OGARITHMIC TABLES, which affea only Part of the lm on of the Sheeb and !lave been correfled by the Printer ftncc 
the Impreffion, except any may have efcaped Correaion through Inadvertence. 

L O G A ' R I T H M S  N U M B E R  
Signature. 

E No. 31 34-0 in the bgarithm'corrc&ed with the pcn. 

L O G A K , J T H M I C  SINES, &c. 

A 
7 

X 
D d  

- 
Sine and tangent 
Co-fine of 
Co-fine of 
Sine of 
Co-fine of 
Co-fine of 
Co-fine of 
Tangent of 
Co-tangent of 
Tangent o f  I 
Tangent of 
Co-tangent of 
Co-tangent of 

0 I / I  
of o o o infirt iniiinite negative. 

B b 6 Co-tangent of ZI 39 18  for 177e read 1670. - Co-tangcntaf ZI 39 49 for9867rrad9767. 

- Tangent of 21  39 49 fo ror~3r t -adoz33 .  
- Co-tangent of Z I  44 I fo. 3322 rrad 4322. 

D d d Sine of 67 -9 read 67' zg 
I 

Ff f Errors of fignature, in z copies, - 4th page, or fine read cofine andfnr cofine read fine, in 3 copies. 
G g g  Tangeato 2.4 10 z <  f o r r i < 2 r c a d i ~ < x  

erroneous or not. .. 

- Tanient of 3b i 3  38 Sbr 4079 rcad4478 in 4, copies, - Co-tangent of 
2 z z - Co-tangent of 32 I 51 f i  6929 read 690 in 3 or 4 copies. - Co-tangent of 32 59 
4 M Sin0 of 38 15 i l f c r  7020 rcad 8oto in about $d of impreifign, 

30 ! 3  38 @r5921 read5922 3 
The fignature wanting in about half the impreffion. 

Top of column f& 178 rrad 187 in one copy, 



A 

T B L E 

O F  T H E  

L Q G A R I T H  IL 9 

O F  

U M B S. 



- 
I 
2 

3 
4 
5 
6 
7 

9 
0 

3 
4 
5 
6 
7 
8 
9 

I 

2 

3 

5 
6 
7 
8 
9 

0 

2 

3 
4 

6 
7 
8 
9 

5 

: 

7 
4 
5 

7 
8 
9 
3 

2 

2 

3 
4 

6 

N.1 Logar. I I_ 

Logar. 

i0oooooc 
3010300C 
477'2'25 
:020599s 
0989700c 
7781P25 
84509804 
90308999 
95424257 
00000000 

104139269 
--- 
207918125 

"394335 
14612804 
17609126 
2041 1998 
23044892 
2552725'  
2787 53 60 
~ 0 1 0 ~ 0 0 0  

72221929 
34242268 

-__- 

361 72784 
438021 I24 

7979400' 
41497335 
43'36376 
447 15803 
46239800 

3477'2'25 
i49136169 

50514998 
5'85'394 
53'47892 
54406804 
55630250 

57978360 
59'06461 
F205999 

62324929 
63346846 
64345268 

67 209 7 86 

56820172 

I61278386 

6jqz1251 
566275783 

68124124 
6901 9608 
69897000 

170757018 
71600374 
72427587 
73239376 

_/-- 5174036269 
748 I 8803 

C 

9 
0 

2 

3 
4 
I C  

17 
)8 
'9 
10 

H I  

77085201 
7781 5 125 

1713532984 
7923') 169 
7993105 7 
806 I 7997 
81291376 I-. 

'68'954391 
8260748~ 
13250891 
83884905 
8450980. - 

I, 

N. Logar. 

141 14 921911 
142 1 5  228834 
'43 533604 
'44 8.36249 
--- 145 16 1,36800 
146 435286 
147 73'733 

'49 7'8627 
- 150 609126 

14817 026172 

N. Logar. N. Logar. ' 



N. Logar. 

- 
I 

N. Lognr. 

C H I L  I A D S  I. 11. 

N. Logar. 
I 

N. Logar. N. Logar. 



Number 10000 t o  =ob99 
Logarithm ooo 0000 t o  0 2 9  3432 

Nu xnber 1'0700 t o  11399 
Logarithm 029 3838 t o  056 8668 

Dif; & Pro.Part 
40714061405140 

I 41 4' 41 4 
2 81 81 81 8 
3 I22 I22 I22 I2 
4 163 162 162 16 
5 204 203 203 20 

7 285 284 284 28 
6 244 244 243 24 

8 326 325 324 32 
9 766 365 365 36 

4031402t401~40 
I 40 40 40 4 
2 81 80 80 8 
3 121 IZI I20 I2 
4161 161 160 16 
5 202 201 201 20 
6 242 241 $41 24 
7 282 281 281 28 
8322322321 32 
9 363 362 361 36 

39917981797139 
I 40 40 40 4 
2 80 80 79 7 
3 120 119 119 1 1  

200 I99 '99 '9 
239,239 238 23 

7 279 279 278 27 
8 319 3'8 3'8 3' 
9 759 758 357 35 

39 5l3941393139 
I 40 39 39 3 

5 198 '97 '97 '9 
6 237 236 236 23 
7 277 276 275 27 
8 3'6 31s 3'4 31 
9 356 3 5 5  354 35 

39'13901389178 
39 39 3 

2 7 78 78 7 
117 1 1 7  117 X I  
156 156 156 1 5  

5 196 I95 '95 I9 
6 235 234 233 23 

7 274 273 272 27 
8 3 ' 3  312.311 3" 
9 752  7 5 1  350 34 

38717861385138 
I 39 39 39 3 
2 77 77 77 7 
3 116 1x6 116 I I  
4 ' 55  '54 '54 ' 5  
5 '94 '93 "3 '9 
6 232 232 231 23' 
8 7 271 270 270 261 

3 1 0  309 308 30 

I 
38 

- 

9 348 347 747 34' 
7871782178~l 

I 38 38 38 
2 77 76 76 

4 '53 ' 5 7  152 

--. 
7 1 1 5  1 1 s  114 

5 192 191 191 
6 230 229 229 
7 268 267 267 

9 745 744 '443 

71% 8r Pro. Part 

8 306 306 ?OS 



Numb e r 11400 lo Nu m b er 1 3 1 0 0  t o  12799  
Logarithm 082 7854 t o  107 1 7 6 0  



Number ' I2800 t o  = 3499 
Logarithm 107 2100 t o  130 3016 

--- 
34013391 7 7 8 I7  2 7 --- 

I 34 34 34 34 
2 68 68 68 67 
3 I 0 2  IO2 IO1 IO1 

5 170 170 169 169 
6 204203 203 202 

4 136 136 135 ' 3 5  

_c_ 

7371376l73sl734 
I 34 34 34 33 
2 67 67 67 67 
3 
4 '35 '34 '34 '34 
5 169 168 168 167 
6202 202201 200 

7 2.36 235 235 234 
8 270269268 267 
9 303 30% 302 ,301 

--__L 

I O 1  IO1 IO1 IO0 

- 334l33313~"77 I 

33 33 33 33 4( 6;l 671 661 66 
7 I00'100~100 99 
4 1.34 '33"33 132 
5 167 167 166. r66 
6 200200 199 199 
7 274233232232 
8 267 266 266 265 
9 301 300 299 298 
--- 3721.77 117301325 
11 331 ,331 3.31 33 
2 66 66 66 66 
3 105 99 991 99 

6 '99 199 198 I97 

9 299 298 297 296 
32917281327172f 

z 99 98 98 9E 

6 '97 "7 196 '9C 

- 9 296 295 294 29: 

4 I33 132 1321132 
5 166 166 165 165 

7 232 232 2 3 1  23c 
8 266 265 264 267 

I 37 73 33 3 9  

2 66 66 65 65 

4'32 '3 '  '3' I3C 
5 165 164 164 163 

7 270 230 229 22f 
8 263 262 262 261 

2 65 65 6 5  61 

4 131 1.30 130 13C 

5 164 163 163 162 
6 196 196 195 19d 
7 229 228 228 22; 
8 262 261 260 25( 
.9 294 293 2- 

3 98 98 98 9; 

324l327132213~~ 
1 32 32 32 3: 
2'65 65 64 61 
3 97 97 97 9( 
4 130 129 129 rzl 
5 162 162 161 16 
6 '94 '94 '93 19: 
7 227 226 225 221 
8 259 258 258 25: 

/ 

Number 13500 t o  T 4-1 9') 
Logarithm 1 3 0  3338 t o  1 5 2  2578 

I 3' 3' 3' 3 
2 62 62 62 6 
7 73 93 93 9 
4 I ? ' +  124 '24 12 



Nu in ber 14200 t o  14399 
Logarithin 152 2883 t o  173 1571 

( I  16'r 16 I 1 5  I I 5 
5 '45 '45 '44'44 
5 174 '73 '73 17" 

7 203 202 202 
3 2 2 231 230 230 

288 I287 1286Ia8 c 

201 

] --- 281 260 259 258 



Number 15600 t o  16299 
Logarithm 193 1246 t o  212 1610 

, 
D . 8~ Pro. P t~ 

2791278 277 
I 28 28 28 
2 56 56 5 5  
3 84 8.3 s3 
4 I 1 2  I 1 1  I 1 1  
5 140 139 '39 
6 167 167 166 

-- 2771276/275 
I 28 28 28 
2 5 5  5 5  55 
3 83 83 83 
4111 1 1 0 1 1 0  

5 '39.138 138 
6 166 166 165 
7 '94 "3 '93 
8 222 221 220 -- 9 249 248 248 
2 7 5 1,2741 2 79 

I 28 27 27 
2 5.5 5 5  5 5  
3 83 82 82 

-- 

7 '93 192 191 
8220219218 

2 7 3  272i271 
9 248 24.7 246 -- 

4 109 109 108 

6 164 163 163 
7 191 190 ryo 
8218218217 

27 I 12701269 

5 '37 130 136 

9 246 245 244 -- 

5 136 '35 1 . 7 5  
6 163 162 161 

-- 
2701269:268 -- 

I 271 27 27 

4 108 106 107 
5 '35 '35 '34 
6 162 161 161 
7 189 188 188 
8 216 2 1 5  214 
9- 243 242 541 
268lz671266 

I 27 537 27 
2 54 53 53 
7 80 80 Eo 
~ 1 0 7  107 100 
s '34 1.14133 
6 161 160 I60 
7 188 187 186 
8214214213 
9 241 240 239 
D.& Pro.Prs 

I- 

-- 

I .  
. 



Number 17000 t o  = 7669 
Logarithm 230 4489 t o  247 9457 

1 



Number 18400 t o  19099 
Logarithm 264 8178 t o  281 0106 

A - 1 L  23612351211 

-- 
2.3 512.14127: 

4 94 94 9: 
5 118 117.11: 
6 141 140 14' 
7 165 164 16: 
8 188 187 18( 
9 212 211 21( -- 

2341233 123: 

4 94 93 91 
5 117 117  I I (  

,6 ' r40 140,13( 
7 164 163 16! 

' 8  187 186 r8(  

I-- 
I 23 2.3 21 
2 47 46 4( 
3 70 70 65 
4 93 93 9' 
5 1 1 7  116 I'I(  
6 740 1.39 '35 
7 163 162 1611 
8 186 186 185 
9 210 209 20t 

23 I12301225 
I 23 23 2' 
2 46 46 41 
3 69 69 65 
4 92 92 92 
5 116 1 1 5  1 1 5  

7 162 161 16c 
8 185 184 183 
9208 207 206 

23olz29lzzE 
I 23 23 23 
2 46 46 46 
3 69 69 68 
4 92 92 9' 
5 " 5  " 5  "4 
6 1.38 '37 '37 
7 161 160 160 
8 184183 182 
9 207 206 205 

22912281227 
1 $3 23 23 

46 45 
3 9 68 68 
4 92 91 91 

6 137 137 136 

-- 

6 139 138 '37 

2 
$6 

5 115  114114 

Number 19100 t o  VI799 
Logarithm 281 0334 t o  296 6433 



Nu in  be T 19800 i o  20.1.99 
Logxithin 296 6652 t o  3 1 1  7327 

20SOO t o  21199 N m b c r  
Logarithm 3 1 1  7539 t o  326 3 1 5 4  



21200 t o  21899 Number 
Logarithm 326 3359 t o  340-4243 

2 2.589 9 Nuinber 21900 t o  
Logarithin 34.0 44-41 t o  354 0892 



Number 2260a t o  23290  
Logarithm 354 1084 t o  367 3 3 7 3  

Nu in b e r 23300 t o  23999 
Logarithm 367 3559 t o  380 193s - 

D& P Pt. 
186 

D 



Number $4000 t o  24699 
Logarithm 380 2112 t o  392 6794 

Nu inbcr ' 24700 t o  25399 
Logarithm 3 9 2  6970 t o  404 8166 



b h n b e r  25400 t o  26099 
Logarithm 404. 8337 t o  416 6239 

I 



Number 26800 t o  274-99 
Logarithm 428 1348 t o  439 3169 

D&PPt, 
1621161 

I 16 16 
2 32 32 
3 49 48 
4 65 64 
5 81 81 
6 97 97 
7 1x3 "3 
8 130 129 
9 146 '45 

16rl160 
I 16 16 

-- 

-- 
-- 

3 48 321 48 32 
2 

4 64 64 

6 97 96 

-- 9 14.5 '44 

32, 32 
48 

4 4 64 

6 97 96 

5 81 80 

7 113 112 
8 129 128 

161/160 
I 16 16 

37 

5 81 80 

7 113 1 1 2  
8 1.29 12f  
9 '45 "44 

I 16 16 
2 32 32 

5 80 8a 

-- 
2 

28 

-- 1601159 

3 48 48 
4 64 64 

6 96 95 

-- 
r6011~(; 

I 16 16 
2 32 32 
3 48 46 
4 64.64 
5 80 8c 
6 96 95 
7 I 1 2  I 1 1  
8 128 12; 

- 9 I44 14' 
f 5 9 m  

I 16 ~t 
2 32 32 

5 80 7s 
6 ,  95 95 

-- 

-- 

7 I 1 1  111  
8 127 122 
9 '43 142 

15911 SF 
I 16 IC 

12 32 32 

80 75 
1 95 9! 
7 LII r I 1  

18 127 r2C 

19 143 14a 
ID&PPI 

'd 

- 



Number 28200 t o  28899 
Logatithm450 2491 t o  460 8828 

29599 Number 28900 t o  
Logarithm460 8978 fo 471 2770 



Number 29600 t o  30299 Nu m be s, 30300 l o  30999 

4 - 
D&.PPi 

114114: 

5 72 7: 
6 86 6( 
7 IO1 IO( 
8 x i 5  t i 1  

9 130 i2( -- 143114: 
I 14 I, 
2 29 21 

3 43 4: 
4 57 5: 
5 72 7 
6 86 8 
7 IO0 9' 
8 114 1 1 ,  

9 129 121 

142 
1 '4 
2 28 
3 43 
4 57 

- 

d z; 
9 128 - 
242114 

I 14 r i  
2 28 21 
3 43 4: 
4 57 5' 
5 7' 7 
6 85 8: 
7 99 9' 
8 114 11: 
9 I28 12;  

141 
I '4 
2 28 

- 

: ;26 
5 7' 
6 85 
7 99 
8 113 
9 '27 
c_ 

141 14c 

D&PPr - 



Number 31000 t o  3x699 Number 3170'0 t o  3 2 3 9 9  
Logarithm 4.91 3617 t o  501 0456 Logarithm 501 0593 t o  510 5316 



NLtmber 33100 tQ 33799 
Logarithin 519 8280 t o  5 2 8  9039 

130\'2' -- 
I 13 I! 
z 26 zi 
3 39. 35 
4 52 5 5  
5 65 6 1  

7 9' 9c 
8 104 IO: 
9 117 ~ r t  

,6 78 7; 

1291 12l 

I 13 1.; 
2 26 2( 
3 39 31 
4 52 5 

' 5  65 6L 
6 77  7; 
7 90 9( 
8 103 Io: 
9 116 I I  -- 



Nu in ber 3 3 8 0 0  t o  34499 Number 34500 t* . 35199 
Logarithm 537 8191 t o  546 5303 



Number 35200 t o  35899 . 



Number 36600 t o  3 7 2 9 9  Nu in be r 3 7 300 to  37999 
Logarithxn 563 4811 t o  5 7 1  6972 Logarithm 571  7088 t o  579 7 7 2 2  



Number 38000 t o  38699 
Logarithm579 7836 t u  587 6997 

Number 3 8 7 0 0  t'o 39399 
Logarithm587 7 x 1 0  t o  595 4852 

- ----I_---- 

,800 579 7836 7950 8065 8179 8293 8407 8522 8636 8750 886, 

02580 0121 0235035004640578 069208060921 1035 114' 
03 1263 137 1492 1606 1720 1834 1948 2063 2177 229 
- O4 
805 35473661377538894003 4117 423' 434644604571 

0 1  8979 9093 9207 932' 9436 955076649778 9893 000' 

240525--- 42633 27482862 ---____ 2976.?090320433'8343: 

06 4688480249165030 5144 5258 5372 5487 5601 5711 
07  5829 59476057 6171 6285 639965'3662716741 6851 

- 09 81 I O  --------- 82248338 8452 8566 8680 8794 8908)9022 917t 
810 925093649478 9592 9706 982099340048 0162 027t 

1 1  581 03890503061707310845 0959 1073 1187 1301 I ~ I !  
12 1529 1643 1757 1871 1985 209922122326 2440255~ 

08 6969 7083 7'97 737.2 7426 17540 7654 7768 7882 7991 

13 26682782289630103124 3238 3351 3465 3579 369: - '4 3807.392'403547484262 43764490460447'84835 
81s 4945 5059 5'73 5287 540' 55'5 5628.5742 5856 597' 

72227335 7449 7563 7677 7790 7904 8018 8132 8245 

'9 ------ 9497 9610972498389951 0065 ----- 01790293 040605=c 

22 290730203'3432183361 34753589370238163925 
23 40434157427043844497 4611 472548384952 5065 

5'79 5292 5406 5520 5633 5747 $860 5974608762OI 

7450 7543 7477 7790 7904 8017 813' 8244 8358 8471 
8585 8698 8812 8925 9039 9'52 9265 9379 9492 9606 

Or6 
'7 
18 

608461976311 64256539 6653 676668806994 7101: 

8359 8473 8587 8700 8814 89289042 9155 9269 938: 

820582 063407470861 0975 1088 1202 1316 1429 1543 165; 
21 1770 188419982111 2225:2339245225662680279~ 

24 6. 631464286541 6655 6769 6882 6996 7109 7223 7336 
26 
27 
28 97199833994600600173 028704000513 0627 0740 
------- 29 583 08540967 1081 1194 1307 I_---- 1421 1<34 1648'1761 1874 
330 19882101 2215 2328 2441 2555 2668 2781 2895 3008 
3 I 
32 
33 
34 

3 122 323 5 3348 3462 3 575 ' 3688 3802 39' 5 4028 4'42 
4255 4368 4482 4595 4708 4822.4935 5048 5'62 4275 

6521663467486861 6974 7087 7201 73'47427 7540 
7654 776'1 7880 7993 8x07 9 2 0  8333 8446 8560 8473 

36 8786889990129r269239 93529465 95789692 9805 
37 99180031 or4402580371 04840592 07100823 0937 
38 584 I O  0 1163 12;6 1389 1502 1615 1729 1842 19552068 
39 
jF 
4' 
42 55745687 5800 5913 6026 6139 6252 6365 6478 6591 
43 
44 7834 --------- 7947 8060 8173 8286 8399 8512 8625 8738 8850 

46 58.5 0093 0206031904320544 0657 07100883 0996 1 io9 
47 1222 1335 1448 1561 1673 1786 18992012 2125~2238 
48 2351  2463257626892802 291530283141 3253 3366 
49 

5388 5501 5615 5728 5841 5955 6068 6181 6295 6408 

335 

--------- 21 s 122942407 25202634 2747 2860 2973 3086 3'99 
33'2342535383652 3765 38783991 410442'7 4330 
4443 455646694782 1895 5008 5'2' 5234 5348 5461 

670468176930 7043 7'56 7249 7382 7495 7608 772' 

8963 90769189 9302 94'5 9528 9641 97549867 9980 

3479 3592 3705 3818 3930 4047 4'56 4269 4382 4494 
150 460717204833 4946 5058 5'7' 5284 5397 5 5 ' 0  5622 
5 1  5735 58485961 60736186 62996412652566376750 
52 68636976 7088 7201 73'4 7426 7539 7652 7765 7877 
53 7990 8103 8216 8328 8441 85q4 8666 8779 8892 9004 
2.5 ---- 9['792309342 94559568 ~ ----^_- 9681 97939906oo'9oI3I 
855586 02440356046905820694 08070920 1032 1145 1258 

145 

- 
D&PE 

115111 

1 121 1 

4 46 ;i 
5 5 8  ! 

7 8 1  E 
8 92 5 

-- 
1_- 

3 35 

6 69. I 

9 104 I C  

114 

2 23 
3 34 

-- 
- 
I I 1  

4 46 

7 80 
8 91 
9 ' 03  

& 2; 

- I  

114l11 

I 11, I 
2 23 2 

3 34 3 
4 46 4 
5 57 5 
5 68 6 
7 80 7 
8 91 9 
2 '03 10 

113 

I. 23 
% 34 
c 45 
i 5 7 .  
) 68 

- 
; I L  

;I -, I 0 2  ;: 

I 1311 15 

5 23 2i 
I 34 31 
I. 45 4' 
; 57 5' 
) 68 6; 
', 79 71 
I 90 gc 

!wrt 

-- 
I 1  I1 

I 1 0 2  101 

3870 587 7' 1 0  7222 7334 7446 7559 767' 7783 7895 8007 
71 8232 n344 8456 8568 8680 ~~~3 8905 901 7 9129 924 
72 9353 9466957896909802 99I400260I39025'036: 

27 '7  2829 2941 3053 3 165 3277.3389 3502 36 '4 372' 
76 38383950406241744286 43984.51046224734484' 

4958 5070 5'82 5294 5406 55'8 5630 5742 5854 596( 

73 $38 0475 0587 06990811 092.3 1036 I 148 1260 1372 148. 
74 2596 1708 1820 1932 2045 2157 22692381 2493 260. - --------_.- 

3875 

77 
78 6078 61 90 6302 6414 6526 6678 67 go 680% 6974 708( 

- 
-- 

I 1311 I -- 

-- 
I I 2  

_I_ 

I I 1  
2 22 

3 34 
4 45 

d i; 
7 78 
8 90 
9 1 0 1  - 

I I Z l I I  

I I 1  I 

2 22 2:  

3 34 3: 
4 45 41 

6 67 6; 
5 56 5 (  

7 78 7) s 90 n5 
() IO1 IO< -- 

111 

I I 1  

2 22 

- 

3 33 

4 
6 67 
7 78 
8 8 < ,  
9 100 - 

I 1  111 IO 
_.- 

I I 1  I 1  
2 22 22 
3 33 33 
1. 44 44 
i 56 55 
j 67 66 
7 78 77 
3 89 88 

3& PPI: 
> 100 99 - 



Number 3 9400 t o  6,009 9 
Logarithm 595 4962 t o  603 1 3 3 5  

407 99 Nu i n  b cr 40100 t o  

Logarithm 603 1444 t o  610 6495 
I 

D&PPt 
ro9J1oE 

I I 1  1 1  
2 22 2 2  

3 33 32 
4 44 43 

d 6: 54 
7 76 7-t 
6 87 8C 
9 98 9; 

108 - 
I I 1  
2 22  

3 32 
4 4.3 

8 2: 
7 76 
8 86 
9 97 - 

I081 IO' 
I I 1  I 
I 22 2 

3 32 3' 
4 43 4: 
5 54 5.1 
6 65 6, 

6 86 81 
9 97 9' 

7 7 6  7 

'07 - 
I I 1  
2 21 

3 32 
4 43 

7 7 5  
8 66 

if 2: 
')6 

1071106 

I I I  r r  
2 21 21 

3 32 32 + 43 42 
F 4 $? 
J 64 6 j  

1 90 95 

92% PPt. 

i i2 s; 

G 



Number 40800 t o  4x499 ' 
Logarithm 610 6602 t o  618 0376 

Number 4.1500 t o  42x99 
Logarithm 618 048'1 t o  625 3022 

N. O I I I I 3  I 4  It 5 I I ?  I *  I3 

9&YY - 

105\10 -- 
[ I 1  I 
L 21 2 

1 32 3 
I. 42 4 
i 53 5 

63 6 
7 74 7 
i 84 8 

95 9 

- 704 

I 37 
1 42 
i 52 
) 62 

73 
83 

9 4  

I O  
! 2 1  

' 

104lro -- 
IO I 

. 42 4 
1 52 5 
' 6 I 62 

73 7, 
I 83 b 

94 9 1 

103 - 
10 
21 

3' 
41 
52 

i 62 
72  

1 82 
91 

' 

l & P P  
I 



Nuinks 42200 t o  , 42899 
Logarithm 625 3x25 'to 6 3 2  4472 



Number 43600 t o  44299 
Logarithm 639 4865 t o  646 3939 

k430 
31 
32 
33 

3 4  
4435 

36 
37 
38 - 39 

1.440 
41 
42 
43 
44 

c445 
46 
47 
48 
49 

1450 
5' 
52 
53 

54 
I455 

56 

58 
59 

I 
62 
63 
64 

14;i 

68 

I470 
7'  
72 
73 
74 

,475 

77 

79 

81 
82 

83 
84 

,485 
86 
87 

89 
.49o 

91 
92 
93 
94 

"2 
97 
98 
99 

- 

- 

c4F  

69 - 

76 

- 

- 

- ---- 
36Ol639 4865 4965 5064 5164 5263 
61 5861 5960 60606160 6259 
62 6857 6956 70567155 7255 
63 7852 7952 8051 8151 825c 
64 8847 8947 9046 9146 9245 

365 9842 ~~~20041 .01410240  
66640 08370937 1036 1136 1235 

1832 I9312031 21302230 

- 69 38203920401941194218 
370 48L449'450'3 57'3 52'2 

5S08 5907 6007 6106 6205 
6802 690 I 7000 7 100 7 I 99 

73 7795 789479938093 8192 
87888887 -- 898690869185 -- 

375 9781 9880997900780178 
76 641 0773 0872 0972 1071 I I 7c 
77 1765 1865 19642063 2162 
78 2758285729563055 3154 - 79, 3749 3849 3948 4047 4146 

380 474' 484049.79'5039 5'38 
5733 $332 593' 6030 6129 

385 9696 9795 9894 9993 0092 

1676 1775 1874 1973 2072 

- 89 36563755 38543953 4052 

5634 5733 5832 593' 6030 

9589 9688 9786 9885 9084 
96 643 0577067607740873 0972 

- 99 35403638373738363935 
4527 4625 4724 4823 4922 

01 55x45612 5711 5810 5908 
02 650065996698 6796 6895 
03 7487 7585 7684 7783 788' 
04------ 8473 8572 8670 8769 8868 
405 9459955896569755 9853 
06 644 0445 0543 06420741 0839 
0 7  1431 1529 1628 1726 1825 
08 2416251426132711 2810 
- 09 34OI2349935983696 3795 
310 4 3 8 6 a 4 5 8 3 4 6 8 1 4 7 8 0  
I 1 5371 5469 5567 5666 5764 
12 %55 6453655266506749 

7139 7438 7536 763 5 7733 i: 8 3 ~ 3  -- 8422 8520 8618 871 7 
9307 94O5 95O4 9602 9701 4i8 645 0291 03890~705860684 

I 7  1274 1372 '$7' 's69 I667 
18 22572355245425$22650 
- 19 324033383437 ---- 3575,3633 
420 4223 4321 44194517 46x6 
21 SZ05 530 5402 55005598 
22 6'87 628363846482 6580 
23 7169 72687366 7464 7562 
22 8151 8249834884468544 
+25 9133 923' 93299427 9525 
26 646 01 14 0312 03 100408 0507 
2-7 1095 1193 1291 1390 1488 
28 2076 2174 2272 2370 2468 

- 

28262926702531253224 

71 
72 

- 74 

81 
82 6724 6823 6922 7021 7 120 

83 
84 8705 ---- 8805 89049003 9102 

86 642 068607850884~983 1082 

88 2666 2765 2864 2963 3062 

390 4645 4744 @43 4942 5041 

77 I 5 7814 7913 8012 8 I I 1 

87 

zi 6623 6722 6821 6920.7019 
93 76127711 781079098007 
94 8601 8699 8798 8.897 8996 

395 

97 1565 1663 1762 1861 1960 
98 25522651 27502848 2947 

- -- - 

400 

-- I - 

_------ 

- 29 30573'<53253.?75'3449 

J. 0 1 2 3 4  

646 4037 4I35 4233 4331 4429 4527 4625 4723 4821 49'9 

6977 7075 7'73 727' 7369 7467 7565 7663 7761 7857 

501851165214 53125410 5508 560657045802590c 
5998 6096 6193 6291 6389 6487 6585 6683 6781 6879 

------ 7957 8055 815.3 82.51 8349 ----- 8447 8545 86428740883h 

99~500r30111 02090307 o ~ o ~ o ~ o ~ 0 6 0 1 0 6 9 9 0 7 9 E  
647 08940992 1090 1188 1286 1384 1482 1579.1677 1775 

1873 I971 206901672264 53622460255826562754 

38303928 4O25 4123 4221 4319 4417 45144°12471C 

5786 5883 5981 50796177 62746372 64706568.6665 

7741 7878 7936 8034 8131 8229 8327 84258522 862c 

648 0671 0769 0867 0964'1062 I 160 1257 1355 1453 155c 
1648 1745 1843 1941 2038 ~ 213622342331 24292526 
262427222819 291730'5 ----- 31r2  72103307 3405 7503 

893690349132 92309328 932695249622 97209817 

, 2851 29493047 3'4.5 3243 334' 343875363634:7732 

4808 4906 5003 5'0' 5'99 5297 5394 5492 5590 5688 

6763 6861 69Y9.1056 7'51 725" 7350 7447 7545 7643 

87 18 881 5 8913 901 I 9108 9206 9304 9402 94999597 
96959792989099880085 0183 0281 037804760574 

A--- --I__ 

--- 
36003698 3795 3893 3990 4088 4186 4283 4381 447E 
457646754771 48694966 50645161 5259 5356 5454 
5552 5649 5747 5844 5942 60396137623463326429 
65276624672268206 17 7015 711272107307 7405 

84778575867281708867 89649062915992579354 
9452 9549 9647 9744 9842 9939 0037 0134023' 0325 

2375 2472 2570 2667 2764 2862 2959 3056 31 54 325' 
334934463543 3641 3738 38353933 403041284225 
4322442045174614 4712 48094906 50045101 5'9E 
52965393 5490 5588 5695 5782 5880 597760746172 

------- 724217339743675347631 ----- 772 7826792380208IIi 
8215 8312 8409 8506 8604 8701 8798 889 8993 909c 

67650 0160025703540451 0548 06460743 08400937 1034 
1132 1229 1326 1423 1520 1618 1715 1812 I 09200t 

7502 7600 7697 7795 7 4 92 7990 8087 8185 8282 838c --__--- ----- 
57649 042605240621 07190816 0914 1011 1108 1206 1362 

1401 1498 1595 1693 1790 1888 1985 208321802277 

626963666463 6561 6658 6755 6853 6950 7047 7'45 

21042201 2298 2395 2492 2589 2687 27842 0 81 2976 

9 4 9 2 9 4 9 3 8 "  94799576 9673 9771 986 5 9965 0062 

---- -- --- 
3075 3'72 32703367 3464 3561 3658 3755 385239s 
4047 4144 4241 4338 44.75 4532 4629 4727 4824 492' 
50'8 5 1 1 5  52'2 53095406 5503 5601 5698 5795 5892 

69607057 7154 725' 7348 7445 7542 7639 7776 7833 

8901 8998 9095 9'92 9289 9386 9483 9580 9677 9774 

5989 6086 61 83 6280 6377 6474 6571 6669 6766 6863 

7930,8027 8124 8222 8319 8416 8513 8610 8707 8804 

9871 9968006501620259 0356045.3 055006470744 
78651 0841 0938 10.35 1 1 3 2  1229 1326 1423 1520 1617 1714 

181 r 1908 2005 2102 2198 ,2295 2.792 24892586 2683 
2780'2877 29743071 3168 3265 3362345935563653 
374938463943 40404137 42344331 44284525 4622 

------- 6656675368506947 7013 -I&.- 7140 7237 73747471 752 
76247721 7818 791 5 8012 8109 8205 8302 8399 8496 
8593 8690 8786 8883 8980 9077 91 74 9270/9367 9464 
956I 9657 9754 985 1 9948 0045 0141 0238 O335 0432 

88652 05280625072208190916 1012 11091206 1303 1399 
1496 1597 1690 1786 1883 198020762177 22702367 
2463 25602657 27542850 2947 3044314032373334 
3431 352736243721 3817 39'44011 410742044301 
4397 4494 4591 4688 4784 4881 4978 5074 5 I 71 5268 
5364 5461 5558 5654 575' 5847 59446041 61376234 
6731 6427652466216717 68~4691070077~04 7200 

7297 73947490 7587 7683 7780 7877 79738070 8166 
8263 8360 8456 8553 8649 8746 884. 8939 9036 9132 

653 0195 0293 0.388 04840581 0677 077408700967 1063 
1160 1 2 5 6 m  1 4 p  1546 1643 1739 18.36 19322029 

---- ----- 
47'9481549'2 50095106 520.7 53005397 5494559' 

1 5687 5784 5881 59786075 6172 62696365 6462 655 

-.__-Ap-- ----- 

- -- -- 
92299325 942295199615 971% 980 8 99050001 0098 

-- - 

I 10 
2 20 

3 , 3 0  
4 40 
5 50 
6 60 
7 7 0  
8 80 
9 90 - 

9 

3 30 
4 40 
5 5 0  
6 59 
7 69 
8 79 
- 9 89 

98 

;I :: 

- 
I 10 
2 20 

3 29 
4 39 
5 49 
6 59 
7 69 
8 78 
@ 

99 - 
I I O  
2 20 
3 30 
4 40 
5 50 
6 59 
7 69 
8 79 
4 89 - 

- 98 
I IO 
2 20 

3 29 
4 39 
s 49 
6 59 
7 69 
8 78 

1 
2 

4 
5 
6 
7 
8 
9 

99 - 
I I O  

20 zi 3 30 
4 40 
5 50 
6 59 
7 69 
8 79 
-- 9189 

100 

IO 
20 

3 .29  
39 
49 
59 
69 
78 
88 - 

Number 44300 $0 44999 
Logarithm 646 4037 t o  6 5 3  2 0 2 9  

I 

2 

3 
4 

7 

9 

- 

5 N. 

- 
IO 
'9 
29 
39 

68 
8.78 

87 

6 5  48 

- .  

1 
2 

3 
4 

IO 
2 0  

29 
39 

I 

1 2 1 9  
3 
4 
5 
6 

, 7 
8 

- 
IO 

29 
39 
49 
58 
68 
78 

9 8 7  

I 
2 

3 
4 

2 
7 
8 
9 

_I 

IO 

'9 
29 
39 

a ;i 
78 - 87 

1 

2 

3 
4 

IO 
'9 
"9 
38 

7 
8 
9 

67 
77 
86 



Number pjooo t o  45699 
Logarithm 653 12125 t o  659 9067 

. .. - . . . . 

Number 45700 46399 
Logarithin Gs g 91 G 2 t o  -666 5086 



Number 46400 i!O 47099 
Logarithm 666 5180 t o  673 01~x7 

Number 47100 Z.O 47799 
Logarithm 673 0 2 0 9  t o  679 4188 

. ---- I_----- - 
47 I O  673 0209 0301 0393 0486 0578 06700762 0854 0947 1035 

I I  1131 1223 1315 1408 1500 1j92 1684 1776 1868 1961 
12 2053 2145 2237 2329242t 2514 2606 2698 2790 2882 
13 29743067 3'59325' 3343 34353527 36I937'23804 
14 3896398840804'724264 4356444,9454' 46334725 

4817 4909 500' 5093 5'85 5277 5370 5462 5554 5646 

'7 6659675' 6843 6935 7027 7'79 73,'' 7303 7395 7487 

-e----- ----u 

471s 
16 57385830592260146106 61986290638364756567 

18 7579 7,671 7763 7856 7948 80408132 822483168408 
19 8500 5592 8684 8776 8868 8960 9052 9144 9236 9328 

4720 94209512960496969788 9880997200640156024~ 
21 674 03400432052406160708 08000892 0984 1076 I 168 
22 1260 1352 1444 1536 1628 1720 1812 1904 19962088 

- ---- --__- --- 

2.3 217922712363 24552547 363927312823 29'53007 - 24 30993'91 328333753467 35593650374238343926 
4725 

26 
27 , 
28 

29 
$730 

31 95299621 971398059897 99880080017202640356 

40I841"3420242944386 4478 45704661 4753 4845 
4937 5029 5121 5213 5305 5397 5489 5580 5672 5764 
5856 ;948 60406132 6224 6315 6407 6499 6591 6683 
6775 6867 6958 7050 7'42 7234 7326 7418 '1509 7601 

----------I_- 7693 7785 7877 7969 8060 8 1  52 82.44 8336 8428 8520 

861 I 8703 8795 8887 8979 9070 9162 9254 93469438 

72675 o ~ ~ ~ 0 ~ 3 9 0 6 3 1 o ~ ~ ~ 0 8 1 4  09060998 1090 1182 1273 

I735 32003292 3383 3475 3567 3658 37503842 39344025 
4'17 4209 4300~4392 4484 4575 4667 4759 4850 4942 
5034 5'26 5217 5309 5401 5492 5584 5676 5767 5859 
5951 6042 613462266317 6409 650' 6592 6684 6775 
6867 6959 7050 7'42 7234 7325 74'7 7509 7600 7692 -39 ------ ----- 
7783 7875 7967805881.50 8242 833.? 8425 85168608 

4' 8700 879' 8883 89749066 9'58 9249 934' 9432 9524 
961 5 9707 9799 9890 9982 0073 0165 0257 03 8 044" 

3h 

ii 
1740 

42 
43676 0531 0623071408060897 0989 1081 1172 12 8 41355 
A4 I A A 7  1c28 16101721 1812 IQO< 1446208821702271 



Number 47800 t o  48499 
Logarithm679 4279 t o  685  7325 

4 7 3  
88x9 8 10900' 9092918% 9273 93649455 9545 9636 
9727 g!16ggo8gg9googo 0181 0271 036204530544 

87 680 0 6 ~ 4 0 ~ 2 ~ 0 8 1 6 0 9 0 6 0 9 9 7  1088 1179 1269 1360 1451 
88 1541 1632 1723 18141904 1995208621762267235E 

2448 ---- 2539 2630 2720 281 I ----- 2902 2992 3083 3 I 74 3204 - 89 
4790 33553446353636273718 38083899399040804'7' 

9' 426243524443 45344624 4715480648964987 5 0 7 7  

6980 707' 7'61 7252 7343 7433 7524 7614 7705 7796 

8792 8882 8973 9063 9'54 92449335 9426 95169607 

92 5259 5349 544O 5531 5621 5712 5802 5893 598.1 
93 60746165 625663466437 6527661867096799689~ 
94 

479 j 7686 7977 8067 8158 8248 8339 8430 8520 861 I 8701 
96 
97 9697 9788 9878 9969 0059 0 J so 02400331 04210512 
98 681 0602 0697 0783 0874 0964 1055 I 145 1236 1327 1417 
99 1507 ---- 1598 1688 1779 1869 ----- 196020502141 2231 2322 

4800 24122503259326842774 
01 33173406349835883679 

4222 43 1% 4402 4493 458 

60106120 021 I 6101 6192 

- 

0% 

OA 
03 51265216 53%' 5397 548 i4 

4805 6934 7024 711'5 7205 7295 7386 7476 7567 7657 7747 
06 78387 28801881098199 8289838084708561 8651 
0 7  
08 9645 973s 9825 99160006 00960187 0277 0367 0457 
00682 0~480618072808190q0o OQOQ 1000 1180 1270 1160 

8741 8 i 32 8922 90x2 9'03 9'93 9283 937494649551 

Nu inber 48500 t o  49199 
Logmithin 685 7 4 1 7  t o  691 9563 

I , 

N* I 



number 49200 t o  49899 
'Logarithm691 9651 t u  698 0918 

----- 
0092 0181 02690357 0445 
0975 1063 1 1 5 1 1 ~ 4 0 1 3 2 8  
1857 194 203421222210 
2739 282 5 291630043092 
7621 3710379838863974 
4503 459' 46804768 4856 
5385 5473 5561 5649 5737 

7'48 7236 7324 74'2 7500 

9790 9878 9967 005 5 0 I43 
0671 07590847 0935 1023 

6266635464436531 6h19 

80298117820582938381 
89x0 8998 9086,9174\9262 

1 5 5 1  1639 1727 1815 1903 
2432 2520 2608 2696,2784 
-----_I 

33'2 3400318835773664 

8588 8676 8764885 218 940 

419' 4279 4.367 4455,4543 
5071 5'59 5247 533Sj5423 
595 I 6039 61 26 62 14 6302 
6830 6918 i0067094)7182 
7709 7797 7885 7973:8061 

9467 9555 964319730 9818 
0345 04.33 0521~0609~069; t l  
5 1 7 1 2  '399'487I575 
2102 2190 2278 2366 2453 

3858 3946 40344122 4209 
4736 4824 49' I 4999 5087 
5613 570' 5789 5877 5964 

----- 

2980 --r 3068 3'563244 333' 

----- 
08750962 10501138 122j 
175' 1839 r9262or4zro2 I 
2627 27 I 5 2802 2890 297E 
3503 3591 3678 3766 3854 
4179 4467 4554 4642 4724 

9630 97'7 9805/9892 998c 
0504059206790767 0854 
1379 1466 1554 1641 172E 
2253 2340 2428 25 1 5  260? 

8367 8455 8542 8629 87 16 

0113020002i3703740462 
9240932791159502958~ 

IO72 I160 1247 1334 
1945 2032 21 19 220( 

2729281729042991 3072 
'360x 3689 3776 3863 39.5' 
4473 4560 4647 47.3 5 4825 
5345 5432 5519 5606 569: 
6zr6i6~3 63906477 6565 

--I- - 
7087j7'74 7261 7349 743( 
795818~45 8132 8220 830; 
8829 a9 16 9003 9090 9'7; 
9700/9787 $74 9961 004f 
0 5 7 0 ~ 0 6 5 7 ~ ~ 7 4 4 ~ ~ ~ ~ ~ ~ 9 ~ ~  --- 
l 5 l + l *  I 

5 1 1 1 7 1 e 1 9  



Number I 50600 t o  51299 
Logarithm 704 1505 t o  710 1089 

Number $1300 t o  51999 
Logarithm710 1174. t o  7x5  9950 

N* I 



Numb& 52000 t o  52699 
Logarithm 716 0033 t o  721 8 0 2 4  - 

Dlff. 

83 
I 8  
2 '7 
3 25 
4 33 
5 42 
6 50 
7 58 
8 66 
9 75 

84 
1 8  
2 '7  
3 25 
4 34 
5 42 
6 50 

7 59 
8 67 
- 9 76 

- 83 

- 

- 

- 

1 8  
2 '7 
3 2 5  
4 33 

i! ;: 
7 58 
8 66 
9 75 

8.3 

- 
- 
1 8  
2. ' 7  
3 25 
4 33 
5 42 

8 66 

6 50 
7 58 

82 

1 8  
2 16 
3 25 
4 33 
5 4' 
6 49 
7 57 
8 66 
5)4 

83 

- 

- 
1 8  
2 ' 7  
3 2 5  
4 33 
5 42 
6 50 

7 58 
8 66 
9 7 5  

Dlf. 
-- 

Number 5 2 7 0 0  io 53399 
Logarithm 7 2 1  8106 t o  7 2 7  5 3 3 1  

N. SI 6 1  7 1 8  1 9  

- 
08. -- 

82 
I 8  
2 16 
3 25 
4 33 
5 4' 
6 49 

9 74 

- 

5 ii 
- 

83 - 
I 8  
2 '7  
3 25  
4 33 

2 ;: 
7 58 
8 66 
0 7 5  - 

82 
I__ 

4 33 
s 41 
6 49 
7 57 
8 66 
1'74 

81 

1 8  
21 16 
3 24 
4 32 

6 49 

- 

51 41 

__. 

82 

1 8  
2 16 
3 25 
4 33 
5 4' 

49 
7 57 
8 66 
9 74 

8' 
I 8  
~ ~ 1 6  
3 24 
4 32 
5 4' 

- 

- 

- 

Df. - 



Number 53400 
Logarithm 727 541 3 

r I I , , ,  

t o  54099 
t o  733  1 8 9 2  

Nuinber 54.100 f* 54799 
Logarithm 733 1 9 7 3  t o  738 7726  



Number 55500 t0 56199 
Logarithm744 2930 t o  749 7286 - 

Dif. 

6 548 

l -  

79 
I 8  
2 16 
3 24 
4 32 
5 40 
6 47 
7 55 
8 63 
9 7' 

- 

- 

a9 
I 8  
2 16 
3 24 
4 32 
5 40 
6 47 
7 55 
8 63 
9 7 '  

78 

- 

- 
I 8  

21 
16 

3 23 
4 3' 
5\39 
6 47 
7 5 5  n 62 
9 7 0  - 

79 
1 8  
2 16 
3 24 
4 32 
5 40 
6 47 
7 ' 5 5  
8 63 
9 7 '  

78 
I 8  
2 16 
3 23 
4 37 
5 39 
6 47 
7 55 
8 62 
9 70  

- 

I_ 



Number 56200 
Logarithm 74.9 7 3 6 3 

t o  56899 
to 755 104G 



Number 57600 t o  58299 
Logarithm.760 ,4225 t o  765 6611 

I I I I I I  

- Number 5 8 3 0 0  t o  5 8 9 9 9  
Logarithm 7 6 5  6686 t o  770 8447 

o I 1 1 ~ 1 3 1 4  

I .  . - .  
I 1 1 4  

----- 
'1058 7'32 7207 7381 7356 

9292 9366 944' 95 ' 5  959c 

'525  '599 1674 '748 1823 

30'330873'62323633'C 
3757 383' 3905 3980 4051 
4500~1575 4649 4723 4798 
5244 53'8 5393 5467 554' 

----- 7474 7548 7622 7697 777'  

9702 9777 985' 9925 999'1 
0445 05'9059.3 0666 0742 

7803 7877795280268101 
8547 8622 8696 8771 8845 

0036 01 1 1 0185 0260 0334 
o78r 08550930 1004 1078 

2269 2343 241 8 2492 2567 

----- 

----- 

5987 6062 6136 6210 6285 
6730 6805 6879 6953 702E 

8217 8291 8365 8440 8514 
896090349108 9182 9257 

I 187 1262 13.76 1410 1484 

2672 2746 2821 2895 2965 

----- 
19302004.20782153 2225 

34'4 3488 3563 3637 371' 
4' 56 42304305 4379 4451 ----- 48984972504(G'21 <IO! 
5640 57'4 5788 5862 593; 
6381 6456 6530 6604667f 
7'23 7'97 727' 7345 742= 
78647938801380878101 
8606 8680 8754 8828 8902 
9347 9421 9495 95% 9642 
0088 0162 0236 03 I O  0384 

23 I O  2384 2458 2532 260t 

----- 

08290903Oq77lO5I I 1 2 5  

1569 1643 '717  1791 186t 
----- 
30503'24319832733347 
379' 3865 3939 4073 4087 
453' 4605 4679 4753 482; 
527' 5345 5419 5493 556; 

67 5 I 6825 f%96973 704.; 
749' 7565 7639 77'3 7787 

897090449"89"929265 
-- 0709 - - 9788 - 9857 - 9931 0005 - 
0448 0522 0596 0670 0744 

2665 27392813 2887 2(>b1 

340434783552 36263695 
4'43 42'6 4290 4364 4438 

5-61!, 5693 5767 584' 59'5 
6 3 S 8 ~ 4 3 ~ ~ 5 0 5  65796653 
7096 7'69 7243 73'7 739' 
7834 7907 7981 8055 8129 
857' 8645 87198793 8867 
9309 9383 9457 95.30 9604 

1522 '595 1669 '743 '817 

661 I 6085 61 59 6233 630; ----- 
8230 8304 8378 8452 8526 

1187 1261 1335 1409 '48.1 
I 936 2000 2074 2 I 48 23.253 

4881 4955 5025) 5103 517(: 

----- 

0047 0121 019402680342 
078408580932 IOOS 1079 

2254,2333 2406 2480 a554 
2996,?0703~4332~73291 

5206 5280 5354 5427 5 5 0 1  
5943 6017 609061646238 
6679 6753 6827 6900 6974 
7416 7489 75% 7637 7710 
81 52 8Zz6 8z99 8373 8447 

------ 

3733 3807,3880 3954.4OZ8 
4470 ----- 4543 461 7 1.69' 4764 

- I - - -  - 
5 1 6 1 7  1 8 1 9  





Number 60400 t o  61099 
Logarithm 781 0369 t o  786 0341 

Number ' 61100 io 61-799 
Logarithm7SG 0412 t o  7 9 0  9814 



Nu1nber 61800 t o  62499 N u m b ~ r  6 2 5 0 0  t o  53194 
Lojp-ithm 795 8800 t o  800 7102 

N. O I I 13 1411 5 1 6  1 7  I s  1 9  
I, 



Number 63200 t o  63899 Number 63900 t o  64599 
Logarithm 800 7171 t o  805 494,1 . Logarithm 805 5009 t o  810. 2 2 5 8  

5 I I 7  I I-9 I 



Nu inbe r 64600 t o  65299 
Logarithm 8 IO 2 3 25 t o  814 906; 

N u inb c f 6530'0 t o  65999 
Loga-ithm 814 9132 t o  819 5 3 7 4  - 



Number 66000  t o  66699 
Logarithm819 5439 t o  8 2 4  1193 

NU inber 6 6 7 0 0  t o  67399 
Logarithm 8 2 4  1 2 5 s  t o  5 2 8  6 5 3 5  



Nu d e r  67400 
Logarithin 828 6599 2% 833 I 4 0 7  

Nu inbe I' 68100 
Logarithm $3 3 I 47 L 

I , , .  

t o  65799 

M 



Number 68800 t o  69499 
Logarithm 837 5884 go 841 9786 

Number 69500 t o  70'99 
Logarithm 841 9848 io 846 3309 



I 

Number 70200 t o  Nunher  ,70900 t o  
Logarithm ' 8 5 0  6462 

Dif. 
62 
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- 
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4 25  
s 31 
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5 1 6 l 7 l ~ l 9  
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Number 71600 t o  72299 
Logarithm 854 9130 t o  859 1323 

N.1 O I I I I 3  I4 l l , 5  I l 7 ~  I * I 9  

Number 72300 t o  72999 
Logarithm 859 '1383 t o  863 3169 

1683 1743 1803'1863~I924 

'28842944 3005 306513125 
2284.2341 2404.24642524 

3485 3545 360s 366513725 
4085 4'45 4205 4265 4325 
\---- 

468 5 4746 @06 3.866'4~326 
5286 5.546 ;406 546615526 
5886 5940 0006 6066 6126 
6486 6546 6606 666616726 



Nu inber 73000 t u  73699 
Logarithm 863 3 2 2 9  t o  867 4616  

Nuinber 7 ~ 7 0 0  t o  74399 
Logarithm 867 4675 t u  871, 5671 

5 1 6 1  7 I I 9  1 

N 



Number 74400 
Logarithm 8 7 1  5729 

Number 75100 t o  75799 
Logarithm 875 6399 t o  8 7 9  6635 

-I_--- 

440871 5729 578% 5846 5904 5963 
41 6313 6371 6430 6488 6546 
42 6897 6955 7013 7072 7130 
43 7480 7539 7597 7655 77'4 
44 8064 8122 8180 8239 8297 

I.45 8647 8705 8764 8822 8880 
46 9230 9289 9347 9405 9464 
47 9814 9872 9930 9988 0047 
48 872 0397 0455 05 '3 0572 0630 
49 

-. ---- 

0980 -- 1038 1096 -- 1155 1213 
1563 1621 1679 1738 1796 

52 2728 2787 2845 2903 2962 
53 33'1 3369342834863544 54------ 3894 39 52 4010 4069 41 27  
5 5  44764535 4593 465' 4709 
56 5059 5117 5'75 5234 5292 
57 564.1 57005758 5816'5874 
58 6224 6282 6340 6398 6457 
59 6806 68646923 698r 7039 
.bo 7388 7446 7505 7563 7621 
61 7970 8029 8087 8145 8203 
62 85528611 866987278785 
63 9'34 9'93 925' 9309 9367 - 64 97'697749833 9891 994s 
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- ':: 2146 2204 2262 2320 2379 

------- 
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1462 1520 1578 1636 1694 
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72 

z g  2043 2101 21 59 2218 2276 
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4369 4427 4485 4543 4601 

E------ 553' 5589 5647 5705 5763 
73 4950 5008 5066 5 I24 5 I82 

61 12 61 70 6228 6286 6344 
6693 67 5 I 6809 6867 692 5 :g 

77 7274 7332 7390 7448 75of 
7 8  7855 79'3 797' 8029808; 
- 79 8435 ---- 8493 855' 86'0 866t 
.80 9016907491329190924~ 
81 9597 9655 9713 977' 9825 

83 0757 081 5 08740932 0 9 9 ~  
84 '338 '396 1454x512 I57C 
185 1grf3 ~97620342092215c 
86 2498 255626142672 273c 

307831363194325233" 

------- 4238 42364354 44'2 447c 
4818 4876 4934 4992 505' 

94---- 7'37 7'95 7253 73'1 736' 
77'6 7774 7832 7890 7941 

8875 8933 8991 9049 910 
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82874 0 1 7 7 0 2 3 ~ 0 2 9 3 0 3 ~ 1 0 ~ 0 ~  

---- 

z 365837'637743832389' 
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1.90 
91 
92 
93 

1.9 
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97 

500 06130671 07280786084 
0 1  1192 1250 1.307 1365 142 
02 '771 1828 1886 1944200 

53g8 54S6 5514 $572 563' 
5978 6036 609461 52 621c 
6557 661.5 6673 6731 67% 

8296 8354 8412 8470 8521 

- 99 875 0034 ---- 0091 0 I49 0207 026 

03 23492407 2465 2523 258 
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06 4086 4143 420: 4259 431 
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08 

- 04 2928 298~30443102 I_-- 316 
3507 3565 3623 3681 373 

4664 4722 4780 4838 489 
5243 5300 5358 54'6 547 
5821 5879 59'37>5995 605 

I-,-- 

----- 
6021 6080 6138 6196 6255 
6605 6663 6722 6780 6838 
7 188 7247 7305 7363 7422 
7712 7830 7889 7947 8qos 
8355 8414 8472 85308589 
89398997 9055 91149'72 
9522 9580 9639 9697 9755 
01050163 022202800338 
0688 0747 0805 0863 0921 
1271 1330 1388 1446 1504 
1854 1912 1971 20292087 
----- 
2437 2495 25542612 2670 
30203078 31363'953253 
3603 3661 37'93777 3836 
4'85 4243 4302 4360 4418 
47684826488449425001 
5350 5408 5467 5525 5583 
5933 599' 604961076166 
651565736631 66906748 
7097 7155 72'472727330 
7679 7738 7796 7854 79'2 
8261 8320 8378 8436 8494 
884389028960901890~~ 
9425 9484 9542 9600'965E 

----- 

OOO~00650I240182 Q34C -- --- 
05890647 0705 07640822 
I 171 1229 1287 1345 1403 
1752181018691927198~ 
2334 2392 2450 2508 2566 ----- 29'5 2973 3032 3090314f 
3497 3555 3613 3671 3721 
40784'364794425243I1 
465947'7 477548344892 
5240 5298 5357 54'5 5472 
5821 5880 5938 $9966054 
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----- 
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8145 8203 8261 8319837; 
8726 8784 8842 8900 895f ----- 
9887 9945 0003 0061 01 15 
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2208 z266 2324 2382 244c 
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5108 5166 5224 5282 534( 
5688 5746 5804 5862 592' 
62686325 6383 6441 649' 
6847 6905 6963 7021 707' 
-_ -̂-- 7427 7485 7543 7600 7651 
8006 8064 8 122 8 I 80 8231 
8585 8643 8701 8759 881; 
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032.30381 0439 0497 O F 5  
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1481 153 1597 1655 171 
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-- --- 
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4528 4586 46444702 476c 
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Number 75800 it0 76499 - 
. * .  

NUlllbW 
Logarithm 879 6692 t o  883 6558 
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1 6  

3 ' 7  
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7 ' 4 *  
6 46 
9 5 2  

2 12 

Logarithm 8 8 3 6 6, I 4 (0 887.6117 



Number 772.00 t o  77899 
Logarithm837 6173 t o  891 5319 

N.,  0 1 2 3 4 5 6 7 8 9  
_I --- I_ --d-- 

7720 887 6173 6229 628663126398 6454651 I 6567 6623 6679 
21 67366792 6848 69046961 7017 7073 7129 7185 7242 
22 

23 7860 7917 7973 8029 8085 8142 8198 8254 8310 8366 ------- 8423 8479 8535 8q91 8648 --I_-- 8704 8760 8816 8872 8929 24 
7725 

26 
* 

27 888 01090165022202780334 03900446~5030559o6~5 
28 0671 0727078408400896 0952 1008 1064 1121 1177 
29 1233 -- 1289 1345 -3 1402 14-8 ----- 1514 I 570 1626 1683 1739 

7730 1795 1851 1907 19632020 20762132218822442301 
31 23572413246925252581 26382694275028062862 

33 
, - 34 

7735 
36 
37 
38 6287 6343 640064566512 65686624668067366792 

-- 39 
7740 

41 7971 8027 8083 8139 8195 8251 8307 8363 8419 8476 
42 8532 8588 86448700 8756 8812 8868 8924 8980 9037 
43 
44 

46 
47 
48 

7298 7354 74'0 7467 7523 7579 7635 7692 7748 7804 

8985 904' 9097 9'54,9210 92669322 9378 9435 9491 
9547 9603 9659 97'6 9772 9828 9884 9941 9997 0053 

- 
32 29182975 303'30873'43 3'993255 33'233683424 

3480 35363592 3649 3705 3761 3817 3873 3929 3986 
404240984~5442104266 ---- 4322437914354491 ----- 4547 
4603 4659 47'5 4772 4828 488449401996 5052 5'08 
5165 522' 5277 5333 5389 5445 550' 5558 5614 5670 

6848 6905 6961 70'7 7073 7'29 7185 7241 7297 7353 
74'0 7466 7522 7578 7634 7690 7746 7802 78513 79'5 

9093 9'49 9205 9261 93'7 9373 9429 9485 954' 9597 ---- 9653 97'097669822 -_-- 9878 ----- 99349990004601o2o158 

5726 5782 5838 5894 59 j0 6007 6063 61 19 6175 6231 

7745 889 0~140270  93260382 0439 04950551 0607 06630719 
0775 0831 0887 0943 0999 1055 I I I I I 167 1223 1279 
1336 1392 1448 I 504 1560 1616 1672 1728 1784 1840 
1896 1952 2008 20642120 2176 2232 2288 2345 2401 

- 49 
7750' 

3457 - 25'3 35692625 2681 2737 279328492905296' 
30'7 3573 3'293'85 324' 82973353 34093465 352' 

5' 3577363336893745 3801 385839'4397040264082 
52 4'384'91425013061362 44184474453045864642 
53 46981.75418'04866+922 4978 503450905I465202 
54 5258 53'4 5370 5426 5482 5538 5594 5650 57045762 

------- ----- 
8617 8673 8729 8785 8841 8897 8953 9009 9065 912' 

62 973697929848990499Go 00160072012801840240 
63 890 0296 0352 0408 0464 0520 0576 0632 0687 0743 07y9 
6 0855 091 10967 1023 1079 113s I 191 1247 -- 130.7 1359 

7765 1415 1471 I 526 1582 1638 1694 1750 1806 1862 1918 
66 19742030 20862142 2198 2 2 ~ 3  23092365 2421 2477 

2533 2589 2645 2701 2757 2813 2869 2924298~ 3036 :g 30923~483204326033~6 33723428348435393595 
69 

7770 4210 4266 4322 4378 4434 1 4490 4540 4601 4657 47'3 
71 47% 4825 $883 4937 4993 5049 5104 5'60 5216 S272 
72 532*538-+ 54405106 5551 5607 j663 5719 5775 583' 
73 5887 j9q3 5998 6054 61 I O  6166 6222 6278 6334 6389 

6445 6501 &6613 -- 6669 6725 6781 68366892 6948 
7775 

76 7563 7618 7674 773O 7786 7842 7898 7953 8009 8065 
8121 8x778233 8z89 8344 84008456851285688624 ;g 8679 8735 8791 8847 8993 8959 90149070 9126 9182 

7780' 9796 9852 9908 996310019 0075 0131 0187 0243 0298 
81 891 0354o4r0046605220577 0 6 ~ ? 0 6 8 9 ~ ~ ~ 5 0 8 0 1 0 8 5 6  
82 09120968 1024 1080 1135 11g' 124% 1303 1359 1415 
83 1470 1526 1582 1638 1694 1749 180.5 1861 1917 1972 - 84 2028 -- zo84214021962251 __ 2307236.32419247$2570 ----. 

77q 9'77 9233 92899345 940' 945795'3 956996249680 

s,-- A - ----- 

3651 3707 3763 181913875 397'3987404340984154 

- 74,-- - ----- 
7004 7060 7116 7172 7227 7283 7339 7395 745' 7507 

9238 9294 934991"5 9461 95'7 9573 9629 9684 9740 - 79< 



Number, 78600 t o  79299 79999 Number 



Number 80660 t o  80699 
Logarithm903 0900 $U 906 8682 

6 7'5572'0726473187372 742674807534 75887642 55 
3' 7696 7750 7804 7858 79'3 7967 8021 8075 81298183 3 

34 93189372942694809534 95899643 9697 97519805 

32 82378391834583998453 85078561 861586708724 
21 

1 1  
33 8778 8832 8886 8940 8994 90489102 91 56 9210 9264 I 

4 22 3035 99599913 9967 0021 0075 01290183 0237 0291 0345 5 28 
36 905 03990453 0507 0561 061 5 06690724 0778 0832 0886 6 33 
37 09400994 1048 1102 1156 1210 1264 1318 1372 1426 7 39 
38 1480 1534 1588 1642 1696 1750 1804 1858 1912 1966 8 44 

2020 2074 2 I 28 2 I 82 2236 2290 2344 2398 2452 2506 9 50 
2560 261 5 2669 2723 2777 283 I 2885 2939 2993 3047 

3 9  ------ - ---- - 
3'0' 315532093263 33'7 337'3425 3479 3533 3587 
3641 3695 3749 3803 3857 39'1 3965 40'9 1073 4'27 

43 41814235428943434397 4451 4505 455946134667 
44 472' 4775 48294883 49.77 4991 so45 5099 5153 5207 

3040 
41 
42 

------- 
304.5 5260 43x4 5368 5422 5476 5530 5584 5638 5692 5746 2 

46 5800 5854 5908 5962 6016 60706124617862326286 I 5 
47 67406394644865026556 6610666467r867726826 2 I I  

48 688069346988 70427096 7149720.3 7257,7711 7365 3 16 
49 7419 7473 7527 7581 7635 7689 7743 7797 785' 7c)os 4 22 

1050 7959 8013 8067 8121 81 7 5  8229 8282 8336 8390 8444 5 27 
51 8498 8552 8606 866s 8714 8768 8822 8876 8930 8984 6 32 
52 9038 9146 9199 9253 9307 9361 94' 5 9469 9S23 7 38 

54906 01 16or70022402780332 o"j6044004940~480602 9 49 
0655 0709 0763 0817 0871 0925 0979 1033 1087 I 141 

56 1195 1248 130213561410 14641518 1572 1626 1680 

58 2273 2327 238024342488 25422596265027042758 
59------ 2812 2865 2919 2973 1027 3081 3135 3189 3247 3297 
lo60 335~34043458351275~6 3620367437283781 3835 3 
6 2  4428 4482 4536 4590 4643 4697 4751 4805 4859 4913 2 I I 

63 4967 5020 5074 5128 518% 52365290 5344 5397 5451 3 16 
64 550s 5559 5613 5667 572'  57745828 5882 5936 5990 4 21 

3065 604460986151 62056259 $1363676421 64746528 5 27 
66 6582 6636 6690 67444798 685 I 6905 6959 7013 7067 6 32 

7121 7171  7228 7282 7336 7390 7444 7497 7551 7605 7 37 
7659 7713 7767 7820 7874 7928 7982 8036 80908143 81 4% 
81978251 8.p583598412 8466852C857486288682 ----- 9 48 

_. ---- ---- 

53 9577 963' 9685 97399793 984.7 9901 995400080062 43 

x734 1788 1841 1895 1949 20032057 211 12165 2219 

---LA---- - 

s7 

61 38893943 3997 405' 4'594212426643204374 1 5 
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69 
---.----. - - 

Number 80700 t o  8x399 
Logarithm906 5735 t o  910 6191 

N*l O I I I I 3  I 4  II 5 1 6  I 7  1 8  I 9  I 

3075 1425 1479 1533 I 587 1640 1694 1748 1802 1856 1909 
76 19632017 2071 21242178 22322286234023932447 
77 2501 2555 2608 2662 2716 2770 2823 2877 2931 2y85 
78 30383092314632003254 3307 3361 341534693522 
79 

3080 4114 4167 4221 4275 4329 4382 4436 4490 4544 4597 
81 4651 4705 47594812 4866 49204974 5027 5081 5135 
82 5188  5242 5296 $350 5403 5457 5 5 1 1  5565 5618 S672 
83 5726 5780 5833 5887 594.1 59946048 6102 61566209 ------- 6263 6.?1?637064246478 -__--- 6532 6585 66396693 6747 84 

3085 6800 6854 690s 6961 701 5 7069 7 123 7 I 76 7230 7284 
86 7337 7391 7445 7498 7 5  2 7606 7660 7713 7767 7821 
87 
88 ,841 I 8465 8519 8573 8626 8680 8734 8787 8841 8895 
89 

-_c--__-- 3576 3630 3684 3737 379' 3845 ----- 3899 3952 4006 4060 

7874 7928 7982 8036 80 s 9 8143 8197 82508304 8358 

8948 9002 9056 9'099167 9277 9270 93249378 9432 
9485 9539 959.7 9646 9700 9754 9807 9861 991 5 9968 logo 

91 908 0022 0076 or29 0183 0237 0290 034403980451 0505 
92 0559 0612 0666 0720 0773 0827 0881 09340988 1042 
93 1095 1149 1203 1256 1310 1364 1417 1471 152s 1578 
94 1632 1686 1739 1793 1847 1900 195420082061 2 1 1 5  

& 2169 2222 2276 2329 2383 2437 2490 25442598 2651 
96 2705 2759 2812 2866 2920 2973 3027 3080 3134 3188 
97 

---- ----- 
324' 3295 3i49 3402 3456 35'0 3563 3617 3670 3724 

98 3778 383 I 3 85 3939 3992 4046 4099 4'53 4207 4260 
99 ------ 4314 4368 4421 4475 4528 ----- 4582 4636 4689 4743 4797 
3100 485049044957 50" 5065 5 1 1 8  5'72 5225 5279 5333 

5386 5440 5494 5547 5601 5654 5708 5762 58x5 5869 
02 5922 597960306083 6137 61906244629863$16405 
03 6458 6512 6566 6619 6673 6726 6780 68346887 6941 
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) I O 5  7530 7584 7637 7691 7745 7798 7852 7905 7959 8012 

8066 8120 81 73 8227 8280 8334 8387 8441 8495 8548 
8602 8655 8709 8762 8816 8870 8923 8977 9030 9084 
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09 9673 9727 978098349 87 9941 99940048010I 0 ' 5 5  
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95 00~30115016802210273 6 9588 9641' 9694 9746 
----- 

0590 0642 0695 0748 0800 
r i r6116912zz1~741327 
---- 1643 1696 1749 1801 - 1854 
2170  2223 2 2 7 5  2328 2381 
2697 2749 2802 2855 2907 

----- 
4% 4855 1908 4961 50'3 
5 29 538% 543.) 5487 5540 

0382 6434 6487 6539 6592 
5 I: S5 5908 5961 6013 6066 

6908 6960 7011 7066h 18 

7434 7486 7539 7592 7644 
960 8012 8065 81 18 81 70 

g486 8538 8591 8644 8696 
901 2 9064 91 I 7 9 169,9222 



/ 

Number 8 2 8 0 0  t o  83499 
Logarithm918 0303 t o  9 2 s  6813 

Number 83500 t o  84r99 
Logarithm 921 6865 t o  9 2 s  3069 



Number 84200 t o  84899 
t o  9 2 8  9026 

Nuinber 84900 85599 

----- 
,333 93849435 94869537 
,844 9895 9946 99980049 

378 '429 1480 I 5 3 2  1583 
889 '941 '992 2043 2094 

1423 3474352s 35763627 
1934 3985 4036 4087 4'38 
1445 4196 1547 4598 4649 
1956 5007 50585'09 5'60 
5466 55'7 5569 56205671 

I 56 0407 0458 0509 os60 
$67 0918 0969 1020 1071 
-- 
~4012452 2503 25542605 
~ 9 1 2  2963 3014 3065 3 1  16 

5977 6028 6079 61 30 61 8 I 
5488 65q96590 6641 - 6692 
-A-- 

3040,909' 9x42 91949'45 
95 5 1 9602 9653 9704197 5 s 
0061 01120~6302140265 
3571 0612067307240775 

----- '591 1643 '4941745 7796 
1081 1132 1183 1234 1285 





Number ' 87000 t u  87699 &u inber 87700 t o  58399 . .  

Logarithm 942 9996 t o  946 44.74. ' 



Number 8 8400 
Logarithm 946 4 5 2 3  

f o  89099 
t o  449 8728 

------ 
47684817486749164965. 
5260 5309 5358 5407 5456 
575' 5800 5849 5898 5947 
5242 6291 6340 6389 6438 
5733 6782 6831 6880 6929 
7224 7273 7322 737' 7420 
7715  77647813 7862 79" 
3206 8255 8304 8353 8402 
3697 8746 8795 8844 8893 
3187 9236 9285 9335 9384 
3678 9727 9776 9825 9874 

----- 

~16902180267 0316 0365 
)659 0708 0757 0807 08 56 
1 I 50 I 199 1248 1297 1346 
r640168917,791788 1837 
~1312180222922782327 
2621 26702719 2768 281 7 
5 I 12 3 161 321 0 3259 3308 
5602 365' 3700 3749 3798 
1.0924141 ---- 4'93 4239 4288 
1-582 4631 4680 4729 4778 

;s62 56x1 5660 $709 5758 

----- 

io72 5121 51705219 5268 

io52 6101 6150 6199 6248 
5542 ----- 6591 6640 6689 6738 
7032 7081 7130 7179 7228 

3012 8061 81 10 81 59 8208 
3502 8551 8600 8,649 8698 

7 p  757' 7620 7669 77'8 

3991 -- 90409089 9738 9'87 
?4819530 9579 9628 9677 

'439 -- 1488 I537 1586 1635 

9971 0020 0068 01 I 7 0166 
,460 0509 0558 0607 0656 
)950 0998 I047 1096 I145 

r928 1977 2026 2075 2124 
241824672515 25642613 
2907 2956 3005 3054 3 102 
3396 3445 34943543 3592 
3885 39343983 4032 4081 
a 7 4  442.7 1472 452' 4570 
$863 49124961 5010 5059 
; 3 5 2  540' 5150 $499 5548 
$84' 5890 5939 5988 6037 
33706379642864776525 

7307 73 567405 7454 7503 
7796 7845 $94 7943 7992 

9262 93 I 1 9.360 9408 9457 
9750979998489897 9946 
3239 0288 "336 0385 0434 
3727 0776~825 0874 0922 
1215 126.4 1313 1362 1411 

2192 2241 2289 2338 2387 
2680 27292778 2826 2875 
316832x7 3266 33'4 3363 
3656 3705 37 54 3802 38 5 I 
4I44 4'9.7 4242 4290 4339 
4632 4681 4730 4778 4827 
512051695217 5266 5315 

609 

~~~ 

6583 6632 6681 6729 6778 
7071 7 I 19 7168 721 7 7266 
7558 7607 7656 7705 7753 
8046 8095 8143 8x92 824' 
8533 -'21-.--- 859 86.71 86808728 

j819686869166965 79x4 

3285 8334 8382 843 I 8480 
3773 8822 8871 8920 8969 ----- 

----- 
I704 1752 1801 1850 1899 

5608 5656 5705 5754 5803 

Dlf. 

Number 8c)roo t o  ' 89799 

49 
15 

3 '5 
4 20 
5 " 5  
6 29 
7 34 
8 39 
9 44 

- 
2 IO 

- 

48 
15 
2 .IO 
3 '4 
4 '9 
5 24 

- 

6 29 

E ;: 
9 4.3 - 

49 
15 

3 ' 5  
4 20 

- 
2 IO 

is 2"; 
E 

9 44 - 

48 
1 5  

3 14 
4. 19 
5 24 
6 29 
7 34 
8 38 

- 
2 IO 

2 
1 5  

3 ' 5  
4 20 
5 25 
6 29 
7 34 
8 39 
9 44 

2 I O  

_I- 

D$?. 



Number 89800 t o  90499 Number .gogoo t o  v = 9 9  
Logarit1lln 953 2 7 6 3 .  t o  956  6438 Logarithm 956 6486 t o  959  9901 

3005 3054 3 102 3 150 3 '99 
348935373585 363436132 
397240214069j.r174t66 
4456 4504 455% 4601 4649 
49394987 503c 5084 51.72 
5422 5471 $ 5  19 5567 5616 

6389 6437 6486 65346582 
5906 5.954 6002 605 i 6099 

6872 6921 6969 7017 7065 

2 6 IO 



- Number 91200 t o  . 91899 
Logarithm 959 9948 t o  963 3108 
N. 

9I209.59 9948 999600440091 0139 018602340282 0329 037; 
21 960 0425 o ~ ~ 2 0 5 2 0 o 5 6 7 0 6 ~ 5  0663071007580805 0852 
22 0901 09480996 1044 1091 1139 1186 1234 1282 1325 
23 1377 1424'1472 1520 1567 1615 1662 1710 1758 r80! 
24 1853 ---- 1900 1948 19962043 2091 2138218622342281 

~ 1 2 5  2329237624242472 2519 2567 26142662 2709 275; 
26 

-- ---e - 

- ----- 
2805 285229002947 2995 3043 30903138 3'85 323: 

27 3281 332833763423347' 3518356636143661 3705 
28 37563804385138993947 3994404240894137 4'84 ------- 4232,42804327 4375 4429, 447045'7 4565 4613 466c 

4708 4755 4803 48504898 ~ 49464993 5041 5088 5'3( 
5'83 523' 5279 5326 5374 542' 5469 55165564561 I 
5659 5707 5754 5802 5849 5897 5944 5992 6039 6087 

70867133 7'81 7228 7276 7323 7371 74'8 7466 75'3 
5561 76087656 7704 775' 7799 7846 7894 794' 7985 

85'2 8559 8607 8654 87?2 8749 8797 8844 8892 8939 
- 39 8987 9034908291299'77 9224927293'993679414 

9462 9509 9557 9605 9652 9700 9747 9795 9842 989c 

29 
$130 

3' 
32 
33 
- 34 
)I35 

36 
37 
38 

----- 

6 I 3 6 182 6230 6277 6325 63 72 6420 6467 65 I 5,6563 
66x0 6658 ----- 6705 6753 6800 _I---- 6848 6895 6943 6990 703E 

80368o84813r 8179 8226 82748321 8369 8416,8464 

)I40 
41 9937 9985 0032 00800127 01750222 oz7003i7 0365 
42 961 0412 0460 0507 0555 0602 0650 0697 0745 0792 084c 
43 088709350982 1030 1077 1125 1172 1220 1267 1315 
44 1362 ---- r410 14457 1505 14552 1600 1647 1695 1742 $ 7 9 ~  

~ 1 4 5  1837 1885 1932 19802027 20752122217022172264 
- ----- 

46 . 23'2 2359 2407 2454 2592 2549 2597 2644 2692 273s 
47 2787 2834288329292977 3024301231193'6732'4 
48 326233093357 34043451 349935463594.3641 3685 
49 3736 3784 3831 3879 3926 3974 4021 4069 41 16 4161 

5' 4686 4733 47804828 4875 4923 4970 5018 506.5 5113 
52 
53 1635 5682 5730 5777 5824 5872 59'9 5967 60146062 - 54 6109 ---- 6157 62046251 6299 ----- 634663946441 64896536 

, 1 5 5  6583 6631667867266773 6821 68686916 6963 7010 
56 7058 7'05 7153 7200 7248 7295 7342 7.790 7437 7485 
57 7532 7580 7627 7674 7722 7769 7817 7864 79'2 7959 
58 8006 8054 8101 8r49 8196 8243 8291 8338 8386 8433 
FQ 8481 852885758627 8670 87188765881288608ao7 

- 
) I50 4211 425843064353 4401 444844964543 459' 

S1605208 S255 5302 5 3 5 O  5397 5445 54g2 554O 5S87 

Number 9 * 960 
Logarithm 963 3 I 55  

190 963 3'55 3202 3250 3297 3 44 

92 41004147 4'9542424289 
4573 4620 4667 47 14 4762 - 94 5045 $092 5'39 5'87 5234 

'95 55'7 5565 5612 56595706 

9' 362b3675372237693817 

93 

96 5990603760846131 6179 
97 6462 6509 6556 6604 6651 
98 69346981 7028 7076 7123 
- 99 
200 7878 7925 7973 Bo20 8067 

0 2  8822 8869 891 7 8964 901 I 
03 9294 9341 9389 9436 9483 
- 04 
205 964 0 2 3 8 0 2 8 5 O 3 3 2 0 3 7 9 ~  
06 0710075708040851 0898 
0 7  1181 1229 1276 1323,1370 
08 1653 1700 1747 1795 1842 
09 21252172221922662313 

2 1 0  259626432691 27382785 
1 1  306831 15316232093256 

'3 

7406 7453 7501 7548 7595 

0 1  835083988445 84928539 

9766 9813 9860 9908 9955 

------- 
12 3539 35863634 3681 3728 

40' I 4058 4105 4' 52 4'99 
- 14 4482 452945764623 467' 

4953 5001 5048 5095 5'42 
5425 5472 5519 5566 5613 - 5896 5943 5999 6037 6084 

6838 6885 6932 6979 7027 
7309 7356 7403 7451 7498 
7780 7827 7874 7922 7969 

I 24 9193 92409287 9334938' 
225 -96649711 9758 9805 9852 
26965 013~018202290276032~ 
27 060s 0652069907460793 
28 1076 1123 r r 7 0  1217 1264 

---.---- I 546 I 594 1643 1688 I 73 5 29 
230 201720642111 21582205 
31 2488 2535 2582 2629 2676 
32 

"2 
= 7 
18 636764146461 65086555 
- '9 

22 

23 

220 
21 

8251 8298 8345 8392 8440 
8722 8769 8816 8863 8910 

2958 3005 3052 3099 3 146 
33 34285475 3522 35693617 

3 4  -.u 8 9 -- 3946 799'3 -__ 4040 4087 
235 436944'64463 45'04557 
36 4839 48864933 4980 5027 

5309 5356 5403 5450 5497 
38 5780 5827 5874 592' 5968 - 39 625062976344 6391 6438 

37 

240 67206767 68146861 6908 
41 7x90 7237 7284 733' 7378 
42 7660 7707 7754 7801 7848 
43 81308177 822482708317 
I 44 8599 8646 8693 8740 8787 
245 9 0 6 9 9 1 ~ 6 9 ~ 6 3  92109257 
46 953995869633 96809727 
47 966 0009 005(, oI03 0'49 01 96 
48 0478052505720619o666 
49 0948 0995 % 9 I 136 
250 1417 1464I5I1 15581605 

5 1  1887 1934'981 20282075 
52 2356 2403 2450 2497 2544 
53 2826~873291929663013 

54-- 3295 3342 3389 3436 3483 

56 4233 42804327 43744421 
57 4703 4750 47964843 4890 
5 8  5172 52'9 5266 5312 5359 

- 

255 37643811 3'S8 39O5 3952 

59 564' G688 5735 5782 5828 -, 

fo 92599 
fo 966 6063 

I.--'-- - 
339' 3439348635333580 2 
386439" 395840064053 I 5 
$33643844431 44784525 2 I O  
18094856490.7 4951 4998 3 14 
5281 5328 5376 5423 5470 4 19 
57 53 5801 5848 5895 5942 . 5 24 
5226 6273 63m 6367 641 5 6 29 
6698 6745 6792 6840 6887 7 34 
7 '7072 '7  726573'27359 8 38 
7642 7689 7737 7784 783 I 9 43 

30589105 9'5392009247' 
95309577 9% 967297'9 

B r  14 8161 8209 8256 8303 
65868634 8681 8728 8775 

3002 0049 0096 0 I 44 o I 9 1 

G o 5 2 1  0568 362 5 0663 47 
>9460993 1040 1087 I 134 

- 
1417 1464 1512 1559 1606 15 
1889 1936 1983 a030 2078 a 
2361 2408 2455 2502 2549 3 J4 

4 '9. 28322879292629743021 5 24 
73043351 33983445 3492 6 28 
3775 3822386939'63964 7 33 
4246 4294 4341 4388 4435 8 38 
47184765 481248594906 e 
5 189 5236 5283 5330 5378 p 5707 5755 5849 

-7- 

----- 

131 61796226 2736320 
6603 6650 6697 6744 6791 
7O74 1 1 2 1  --- 7168 721 5 7262 - 

2723 2770 281 7 2864291 I 
7'933240328733343.81 

1'344'81,4228 4275 4322 
4604 4651 4698 4745 4792' 

36643711 37583805 3 8 52 

47 - 
9 

3 '4 
'9 

6 28 
7 33 
8 38 

$0745121 5168521 5262 

$2:: $%!: 2%; 8 ; 6  2::; d * 5  

6485 65.32 6579 6626 6673 
6955 7002.704970967I43 5 24 
--- 
7425 7472 7519 7566 7613 
7895 7942 7989 8036 8083 
83648411 8458 8505 8552 
8834 888 1 8928 897 5 9022 
9304 93 5 I 9398 9445 9492 * 

9774982'9869 99'5 9962 
3243 0290 03.77 0.84 043 1 

----- 

57 I3 0760 0807 0 8 54 0901 

a 3 5 7 7 3 6 2 3 3 6 7 0 y 3  :g 

1183 1230 1276 1.723 1370 
1652 169 1746 1793 1840 46 
2122216 221 5 2262 2309 7 5 
3060 3 107 3 I 54 P O 1  3248 

399 4046 4093 4'404187 
1468 45 15 4609 4656 2 i8 
4.93749845031 5125 7 3% 

:375 59Z2 596960166067 -I-- 9 41 

----L_ 

2591 2638 0 2685 2732 2779 

06 5453 5500 5547 5594 a 37 



. .  

I I I s I 9  

Nuinler 93300 t o  93999 
Logarithm969 8816 t o  9 7 3  1232 



Number 94000 t o  94699 

s 

N. 

01 
0 2  

03 
04 

)405 
06 
0 7  
08 
09 

)4'0 
I I 
12 

13 
'4 

141 5 
16 
I 7 
18 
I 9 

~420 
21 
22 

23 
24 

,425 
26 
27 
28 
29 

?$ 
32 
33 
- 34 
,435 

36 
37 
38 
- 39 
440 
41 
42 
43 
44 
445 
46 
47 
48 
49 

450 
5' 
52  
53 
54 

45s 
56 
57 
58 
59 

61 

64 

9400973 

- 

- 

- 

- 

q60 
62 
63 

-- e-- 

1279'325 1.771 1417 146. 
1741 1787 1833 1879 192 
2202 2249 2341 238: 
2664271 I 2757 2803 284' 
31263'7232193265 331 

4050 4096 4142 4188 423' 
3588 36343680 3727 377. 

45' I 4558 46044650 469f 
4973 50'9 5065 5 '12  5'51 
5475 5481 5527 5573 
5896 5942 5989 6035 608 

7742 7788 7874 7880 7926 
8'03 8249 8295 8342 838f 

95879633 96799725 977' 

6358 64046450 6496 6545 
68196865 6911 6958 700- 

7281 7327 7373 7419 746l 

8664 871 I 8757 8803 884' 
9126 91 72 921 8 9264 93 I C  

974 0048 0094 o I 40 o I 86 0232 
0509 05 5 5 060 I 0647 069: 
0970 1016 1062 1108 1154 
1431 1477 1523 1569 161j 
1892 1938 19842030207~ 

28142860 2906 2952 2996 

--__---- 

2357 2399 2445 249' 253*; 

3274 3320 3367 34'3 3455 
3735 3781 3827 3873 39'5 
4'96 4242 4288 4334 438c 
46544702 ---- 4748 4795 4841 
5['7 5'63 52095255 530' 

6959 7005 705' 7097 714: 
74'9 7465 75'1 7557 760: 
7879 7925 797' 801 7 806; 
8340 8386 8432 8478 8524 

9260 9306 9352 9398 9444 
9720 9766 9812 9858 9904 

5577 5623 5670 5716 5765 
6038608461306176622~ 
6498 6544 6590 6636 668; 

8800 8846 8892 8938 8984 

975 0180 0226 0272 03 18 0364 
0640068607~32 0778 0824 
I 100 I 146 I 192 1238 1284 
I 560 1606 1652 1698 1744 
2020 2066 21 12 2 I 58 2204 
2479 2525 2571 2617 2663 

------- 
29392985 303' 3077 3 '23  
33993445 349' 3537 3583 --- 3858 7904 3950 3996 4042 
43 18 4364 44'0 4456 4502 
4778 482448704915 4961 
5237 5283 5329 5.  75 542' 

61 56 6202 6248 6294 6340 
6 6 1 5 6 6 6 1 6 7 0 7 6 7 5 3 G  
7075 7121 71667212 7258 
7534 7580 7626 7672 7718 
7993 8039 8085 8x31 8x77 
8452 8498 ---- 8544 85908636 
8911 8957 9003 9049 9O95 
93709416 9462 9508 9554 
9 29 9875 9921 9967 ool.? 

976 0288 03340380 0426 0472 
0747 0797 0839 088 5 093 I 

1206 1252 1298 I 44 1390 

z1242170221622612307 

5697 5743 5788 5 4 34 5880 
_I-- 

1665 1 7 1 1  1757 I 8 03 1849 

t o  976 3454 

2582 

I_ 69 .30413087 

N. 0 

I t 1  I .  I 

2628 2674 2720 2766 
31333~793225 

---- 
s i 5 5 6  1 6 ~ 2  1648 169' 
1972201820642110215~ 
2433 2480 2526 2572 26x1 
2895 2941 2986 3034 308( 
I ~ c i  3403 3449 3496 354: 
138rg*GTGZ 
4281 4327 4773 4419 446t 
47,42 4788 4835 4881 492; 
5204 5250 5296 5342 5385 
-- 5665 57'2 5758 5804 585' 
6127617362196265631: 
6588 6635 6681 6727 6772 
70507096714~7188723~ 
7 5 I I 7 5 j 7 7604 7650 769( 
7973801980658111 815;  
8434 8480 8526 8572 861 
8895 894' 8987 9033 908( 
9356 9402 9449 9495 9541 
981 7 9864 9910 9956 000: 
02790325 0371 04170461 
0740 0786 0832 0878 0 9 2 ~  
1201 1247 1293 1339 138! 
1461 1708 1754 1800 184f 
2122 2168 221 5 2261 230; 
~58,q 2629 2675 2721 2761 

----- 

----- 

----- 
304430903'363'82 322f 
3505 355' 3597 3643 368c 
3965401' 40984104415' 
4426447245'84564461' 
4887 493.7 4979 5025 507' 
5347 5393 5439 5485 5531 
5808 5854 5900 5946 5995 

7'89 7235 7281 7327 737: 
7649 7695 774' 7787 783: 

6268 63 I 4 6360 6406 645: 
67296775 6821 6867 691: 

810g815582018248829~ 
85708616866287088754 
90309076 9122 9168 9214 

9950 9996 0042 0088 0134 
0410 0456 0502 0548 0594 
0870 0916 0962 roo8 1054 
1330 1376 1422 1468 ~ 5 1 4  
1790 1836 1882 1928 1974 

9490 95.76 9582 9628 9674 

----- 
2250 2296 234' 2387 2433 
270') 27 5 5 2801 2847 2893 
3'69 32 '5  3261 3307 3953 
3629367j37213767 3813 
40884174418042264272 
4548 4594 4640 4686 4732 
5097 5053 5099 $145 $191 
5467 55'3 5559 5605 565' 
5926 59726018 606461 IO 
6386 6432 6478 6523 6569 
6845 689' 6937 6983 7029 
7304 7. 50 7796 7442 7488 

----- 

----- 

7763 7809 7855 790' 7947 
8223 8269 83 I 5 8360 8406 
8682 8728 8774 8820 8865 ----- 
9I4' 9'87 9233 9279 9325 
96009646 9692 9738 9784 
~ ~ ~ ~ ~ I O ~ O I ~ I  01973243 
0 5 x 8  0564061006560701 
0977 1023 1069 I I 14 I 160 
1436 1481 5 1573 1619 
1894 1940 ~98620322078 
2.353 23992445 2491 2537 
2812 2858290429492995 

-- -- 

3270 3316336234083454 

5 1 6 1 7 1 8 1 9  

Number 94700 l'o 95399 
Logarithm 976 3500 t o  979 5438 

1 I l l  , 



Number !J5400 t o  96099 
Logarithm 9.79 5484 t o  9 8 2  7189 

96799 Number 96100 to 
Logarithm 9 8 2  7234 t o  985 8709 

R 



96800 , t o  97499 ' 

Logarithm 989 0046 
- I  I . , .  

-IC__---- 

750989 00460091 01350180022,4 
51 , 4492 0536 0581 0625 0670 
52 , 0937 0981.1026 ro7x IX 15 
53 1 8214.271471 15161560 

755 2P73 %3I f  2362 2406 245z ~ 

56, 2.7~8 2762.2807 285' 2896 

---- 3 . 2 :  I, a8 1872 1917 196azDo6 

3 3608365336977374237 8 6 

6833 5877 &9Z3 5966 601 1 

3'63 3208 325% 3297 33 ' 
59 ~ 4053409f34'4Y4'874231 

760 4498 4543 4587 4532 4676 
61 4943.4988 503" 5077 5'21 

62 ,, 5388 5433 $477 5521 5566 
63 
- 64 278 .-- 6322 367 -- 641 I 6456 

6722 6767 681 1 6856 6900 725 1x67 72x2 7256 7301 7345 
76'2 7656 770' 7745 7790 

- 69 . Wr 8 3  --- 8590 8634 8679 
770 894689909035 90799'23 

9835 9879 9923 996 00'2 

:g 8057 8101 8145 8190 8234 

71 
72 
73990 0279032 0 680 120457 
74 0723 - 0768 0812 0457 - 0901 

775 1x68 1212 1257 1301 1345 
76 16x2 1656 1701 1745 1790 

78 2500 2545 2589 26342678 
79 

81 3833 3877 39%' 39664010 

9390 9435 9479 9 5 3  9568 

77 20562101 214521892234 

---- 2944 2989 3033 3078 3 I22 
3389 3433 3477 3522 3566 1780 

88 

1790 
9' 
92 

6940 6984 7028 7073 7 I 17  

7827 7871 791b 7960 8004 

871.4 8758 8803 8847 8891 

89 7383 7428 7472 75'6 7561 

8271 83'5 8359 8404 844g 

93 9I589202924692919335 Le---- 9601 9645 9690 97349778 

96 0488 0532 0576 0621 0665 
97 0931 0975 1020.1064 L 108 
98 1.37414'9 1463 '507'552 
99 18x8 ---- 1862 1906 1951 1995 

0 1 .  27042748 2793 a8.7 2881 
3x47 3191 3236 32 03324 

03 

,805 4476 4520 4565 4609 4653 
06 

1795991 00440089Olq3 O X 7 7 0 2 2 2  

,800 2261 2305 2349 2.394 2438 

02 2 
3590 3634 3679 372.3 3767 

04 4033 4077 4132 416642x0 

49'9 4963 5007 5052 $096 
0 7  536% 5406 



Number 9 8 2 ~ 0  20 98899 
Logarithm 992 1115 tp 995 1919 

Number 989'00. tu 99599 
Logarithm995 1963 t o  998 2 5 5 0  



Number 100300 LO roo99Q 

3 
4 
5 
6 
7 
8 

: Logarithm OOI 3 '0093 

- 
1 4  
2 9  
73 
18 

26 
3' 
35 

22 

E 

t o .  0042 1 7 0 7  

3 
4 
'5 
6 
7 
8 

- 
1 4  
2 9  

'3 
I7 

26 
30 
34 

22 

939 

: 
5 
6 
7 
8 

- 
I 4  
2 9  

8 
22 
26 
3' 
35 

2-32 

I 
2 

3 
4 
5 
6 
7 
8 

44 
87 
'3' 
'74 
218 
261 
305 
318 

I 
2 

3 
4 
5 
6 
7 
8 

- 
43 

13c 
'74 
2'7 
26c 
304 
347 

939' 

87 

I 
2 
3 
4 
5 
6 
7 
8 
9 

- 
4: 

13C 
17.2 
21;  
26c 
3 0  

39( 

8; 

341 
-- 



A 

A ' B  L E 

O F  

L O G A R I T H M I C  

T O  

EVER,Y S E C O N D  OF THE QUADRANT. 



o Deg, Sine I 

463726117647561 9408473 
4*"685 5749 4709047 7683602 9432534 
4098660494779665 77'9347 9456462 
5.1626961 4849'54 77548009480259 ------- 

36 ~78601 I 6260601201 877 1 ho88zqo 
3675978 1641412 2430818 3098567 
3693901 1655817 2442832 3108870 
371 18x0 1670173 2454813 31 19149 
3729646 1684483 2466760 3 129404 
----- 
0747408 1698745 2478675 3'39635 
3765099 17'2961 2490557 3'49842 
0782717 1727131 2502407 3160024 
0800264. I 741 254 2 5 I 4225 3 1701 83 
381 7741 I 755332 2526010 3 18031 8 --- 
0835148 1769364 2537764 3'9043C 
0852485 '78335' 2549485 3200518 
3869751 '797293 2561176.32'0583 

0921I49 --Ad- '838853 2596059 32406.38 

0886953 181 I 190 2j72835 3220624 
0904085 1825043 2584462 3230643 

0938147 1852618 2607625 325061~ 
0955079 18663402619160326056c 
----- 097 1945 I 88001 8 263066&270487 
0988745 189365426421 8 3280391 
100548 1 I 907247 2653 58213290272 
1022153 1920797 26649963300131 -l-l+-- 1038760 1934306 2676380 3309968 

1088206 1974580 27'0353 3339345 
1'04 64 '987923 272'619 3349094 

1137095 2014485 274406313368525 

1185440 2054027 27775'4,33975'1 

---__I-- 1120~60200122427328563358821 

I 1tj3270 2027706 27552~+2~3378LO$ 
I 169785 2040886 2766392/778787c 

1- 

1zor4362067128278860734~713~ 

1233253 20932 I I 28 I 0708 3426304 

--- 
121733420801892799672~416727 I ----- 
1249074 2106I9528217'7 3435859 

'327 28 2170536 2876346 3483323 
1342 8 11218329028871903492754 
1758238219600828980067502165 
1373612220868829087963511555 
1388931 2221331 29195603520925 

1419408 2246508 2941006 3539604 

----- 

1404'962233978 2970296 3570275 

'434 566 22.59041 295 1690 3 5489 I 4  
----I- '449672 2271 579 2962347 355820.7 

----- 

I 5 5  967 2358030 3036227 3622681 
1568664 2370246 3046679 363 I 814 
I5837 r2 2382429I70G 7 I 06 3640929 

1612459 2406691 3077886 3659100 
16269602418771 7088279 76681 57 
I-- 

-1__--- 

15979102394577 3067 509 3650024 

- 
55' 1 54' I 53' I 52' 

0 Deg. 
L 

Co-Si ne 

Co-Sine Deg. 89 

--- 
0000000 OOOOGOO 999999' 
0 0 0 0 0 0 0 0 ~ ~ 0 0 0 0 ~ ~ ~ ~ ~ ~ ~  
000000000000009999~9~ 
0 0 0 0 0 0 0 ~ ~ 0 0 0 0 0 ~ ~ ~ ~ ~ ~ ~  

0 0 0 0 0 0 0 ~ ~ ~ 0 0 0 C ~ ~ 9 9 ~ 9 ~  
0 0 0 0 0 0 0 ~ ~ ~ ~ ~ 0 0 ~ ~ ~ ~ 9 ~ ~  

----- 

----- 

o o o 0 0 0 0 0 0 0 0 0 0 0 ~ ~ ~ g ~ ~ ~  ---- 
0 0 0 0 0 0 0 ~ ~ ~ ~ ~ ~ 0 ~ ~ 9 9 ~ 9 '  
0000000 ~ ~ 0 0 0 0 0  999999' 

00000000000000~99~99( 
00000000000000()9~~~9' 
0000000 0000000 999999' 
ooooqooooooooo999999( 
00000000000000~99~99~ 
0000000 0000000 999999' 

ooooooo ooooooo 9999991 
0000000 0000000 (999999' 
0000000 0000000 999999' 

0000000 0000000 999999' 
00000000000000~9~9~9( 
0000000 0000000 999999' 

0000000.5000009 999999' 

ooooooo~~GOOoO~99999( .----- 

--- 

---- 
0000000 QOGOOOO 999999' 

_ _ _ ~ - -  
00000000000000~~9~99( 
-I__-- 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ 9 9 ~ 9 ~ ~  
-_-__I 

0000000 0000000 9999991 
0000000 0000000 O O 9 4 9 Q I  

9999998 9999997 9909995 9999993 999999' so 
9999998 9999997 9999995 9999993 999999' 49 
9999998 9999997 9999995 9999993 3999990 48 
9999998 9999997 0999995 9999993 9999990 47 
9999998 9909997 9999995 9999993 9999990 46 
9999998 9999097 0990995 9099993 9999990 45 
9999998 ,9999997 9999995 9999993 9999990 44 
9999998 9999997 9999995 999999.3 9999990 43 
390999s 9099997 999999 5 9999993 99999'10 
9999998 9999997 9999945 9099993 9999990 4' 
9999998 9999997 9999995 9999993 9999990 40 
9909998 9999997 9999995 9990993 9999990 39 
9999998 999999L 9999995 9999993 9999990 38 
9999998 9999996 9999995 9399993 9999900 37 
9999998 9999996 9999995 9999992 9999990 16 
9999998 9999996 9999995 9999992 9999990 35 
9939998 9999996 9999995 9999992 9999990 
0999998 9999996 9999995 9999992 9999990 33. 
9999998 9999996 9999995 9999992 9999990 
4999993 9999996 9999994 9999992 9999990 
9999998 9999996 9999994 9999992 9999990 30, 
99999981 9999990 9999994 9999992 9999990 29 
9999998 9999996 9999994 9999992 9999990 28 
9999998 99999po 9999994 9999992 9999990 27 

9999998 9999996 9999994 9999992 9999989 
99999981 9999996 9999994 9999992 9999989 25 
9909998 ~ 9999996 9999994 9999992 9099989 21 
9999998 9999996 9999994 9999992 9999989 23 
9999998 9999996 9999994 9999992 9999989 22 

9999998 9999996 9999994 9999992,9999989 
9999998 9999996 9999994 9999992l9999989 20 
99'19998 9999996 9999994 9999992/9999989 I O  
9999997 9999996 9999994 99w992 9999989 18 

9996 9999994 9999992 9999989 '7  
9999997 9999996 9999994 9999992 9999989 
9999997, 9999996 9999994 9999992 9999989 
9999997 9999996 9999994 9999992 9999989 
9999997 9999996 9999994 9999992 9999989 
9999997 9999996 9999994 9990992 9999989 

9999997 9999996 9999094 999999' 

9999997 9999996 9999994 999999' 9999989 
3999997 9999996 9999994 099999' 9999989 
3999997 9999996 9999994 999999 I 9999989 
3999997 9999990 9999994 999999' 9999988 5 
3999997. 9999996 9990994 9999991 9909988 
3999997 9999095 9999993 2E.291 0999988 3 
3999997 9999995 9099993 9999991 9999988 
3999997 9999995 9999993 9999991 9999988 f 

3999997 9990995 9999997 993999119999988, 0 

42 

34 

32 
7 1  

26 

2 1  

16 
1 5 
'4 
'3 
1% 

8 
7 

4 
-- --- 

2 

Sine Deg. 89 



o Dec. Tangent 
iJ 0 

o Deg. Co-Tangent 

Co-Tangent De=. 89 

59' I 58' 57' 1 56' j j $51 54' I 53' I 52' I ' 
- '  

Tangent  Deg. 89 



o Deg* 

199987 
199986999983 
399986 
)99986 
)99986 
P99986 
)99986 
$99986 
)99986 
199986 

Sine 

999983999979 999975 99997' 
999979 999975 99997' 

999983 999979 999975 99997' 
999983 999979 999975 99997' 
999983 999979 999975 99997' 
999983 999979 99997 5 99997 1 

999983 999979 999975 999971 
999983 999979 999975 999970 
999983 999979 99997 5 999970 
999983 999979 999975 999970 

" I 51' 5"' 49' 48' I 47' I c 

999966 
999966 
999966 
999966 
999966 
999966 
999966 
999966 

-r-ii 7.5. 17.6 7.6 7.6 7.6 

99996' 999955 999950 999943 26 
99996' 999955 999949 999943 2s 
99996' 999955 999949 99994.7 24 
99996' 999955 999949 999943 23) 
99996' 999955 999949 999943 2% 
99996' 999955 999949 999943 2 
999960 99995s 999949 999943 20 
999960 999955 999940 999947 10 

89748' 210809 503043 7 6847 03440; 
908298220877 5'2454 78568304273s 
9028932'584450775' 7 5 126703857: 

_c1 

977958285732 573130 842683 09648c 
983270290681 577762 847037 100586 
988176295624 ----_I_- 582390 851387 10468s 
993876300562 587012 855732 108786 
999169305495 591630860072 I 12883 

309735315342 600850868741 121062 
31 5009 320258 605453 873069 125 146 
320277 325168 610052 877792 129225 

304455 3'042' 596243 864409 1'6975 

- -I- 
325538330073 614645 88171 I 133301 
'3079% 33497' 6x9233 886026 '37373 
36040 339865 62781 7 890777 141 442 

,465'8349635 632969498945 7.49567 
15r747354512 6.?7538 90.3247 '53624 
,56970 359384642103 907536 '57677 

-373965 655767 920392 1698x4 

--- 
)41282344753 628395 894643 145506 

,62187 364250 646662 91 1826 161726 
367397 ---- 3691 106<1217 9161 I I 165772 

377800 77881 5 6603 12 924668 1738~2 
,82991 383659664852 928941 177886 
388177388498669388933209 181917 

__. -. 

29335639.73 2673919937473 185943 - ,98530 3981 a 0678445 941733 189966 

Co-Sine Deg. 8s 

o Deg. Co-Sine 

8' 9' IO' 1 1 '  12' 

-------- 

,9*9 I 9*.9 I 9.9 , I  9.9 1 9.9 I - I I - I  

999969 999964 999959 999953 999947 60 
999969 999964 999959 999953 999947 59 

999969 999964 999958 999953 999946 56 
999969 999964 999958 999952 999946 5 :  

-LlF99995.7F, 999969 999964 999958 999953 999947 58 $7 

999968 999963 999958 999952 999946 3 -I 999968 999963 I 999958 1-1 999952 999946 1 19 
9999681999963199995819999521999 , , , , .I946 5; ----- 999968 999963 999958 999952 999946 5 1  

999968 999963 999958 999952 99994635 
999968 999963 999958 999952 999946 '40 

999966 999960 9999 5 5 999949 9999412 1 B 
999965 I 999g60 I 99995 5 I 999949 IH- 999942 I7 

399964 999959 999953 999947 99994' 
399964 999959 999953 999947 99994' 

2 
1 

399964 I 999959 I 999953 Ll-I-- 999947 999940 0 

' I Sine Deg. 89 



o Deg. Tangent o Deg. Go-Tangent 
Y 

I I I &  I 

'8' 9' to' 1 1 '  12' 13 ' I,+'/ 15' 16'1 17' I 8' 9' IO' 1 SI' 12' -- *I---__. - - - -- I 

Co-Tangent Deg. 89 Tangent Deg. 89 



o Deg. 
d 

Sine 

I I 4 I '  140' 139' I 38' 137' 

I 1. 1 1 I 

23' I 24' ] 25' 1 127' I 26' 

I ---_IC_- 

~ 7.8 7.8 7.8 7.8 7.8 

36' 135' 134' 133' 132' I 
Co-Sine 

o Deg Co-Sine 
I I I 1 1 1 

9.9 I 9.9 1 9-9 1 9.9 1 9-9 / /  9.9 I 9.9 1 9.9 1 9.9 1 9.9 1 " --- - 
999940 999934 999927 9999 I 9  9999' I 
999940 999934 999926 9999'9 9999' 1 

999940 999933 999926 9999 19 9999' 1 
999940 999933 999926 9999 19 9999 1 I 

999940 999933 999926 999918 9999' 1 

999940 999933 999926 9999'8 9999'0 
999940 999933 999926 9999'8 9999'0 
999940 999933 999926 9999'8 9999'0 
999940 99993.7 999926 9999'8 9999'0 
999939 999933 999925 9999'8 9999'0 
999939 999933 999925 9999'8 999910 
999939 999932 999925 9999'8 999910 
999939 499932 999925 9999' 7 9999O9 
999939 999932 999925 99991 7 999909 
999939 999932 999925 999977 999909 
999939 999932 999925 9999'7 999909 
999939 999932 999925 9999' 7 999909 
999939 999932 999924 9999'7 999909 
999938 999932 999924 9999' 7 999909 
9995)38 99993 1 999924 9999'7 999908 
999938 99993 1 999924 9999'6 999908 
999938 ----- 99993 1 999924999916 999908 
999938 99993 I 999924 9999'6 999908 
999938 99993' 999924 9999'6 999908 
999938 -- 99993 1 999924,9999'6 999908 
9999.78 99993' 9999=3 9999'6 999908 
99993s 99993 1 999923 9999 16 999908 
999932999930 999923 99991 s 999907 
999937 999930 999923 9999' 5 999907 
999937 999930 999923 9999' 5 999907 
999937 ----- 999930 999923 99991 5 999907 
999937 999930 999923 9999'5 999907 
999937 999930 999923 9999'5 999907 
999937 999930 999922 9999' 5 999907 
999937 999930 999922 9999J 5 999906 
999937 999930 999922 9999'4 999906 
999936 --- 999929 99992.2 9999'4 999906 
999936 999929 999922 9999'4 999906 
999936 999929 999922 999914 999906 
999976 999929 999922 999914 999906 
999936 999929 999922 9999 14 999906 
999936 999929 99992 1 999914 999905 999 
999936 . ----- 999929 999921 999913 9999O5 
999936 999929 999921 999913 9999O5 
999936 999928 999921 999913 9999O,5 
399975 . 999928 ---- 999921 999913 909905 
399935 999928 99992' 9999'3 999905 
399935 999928 99992' 9999'3 999005 
399975 I 999928 ---- 99992' 999913 999904 
399935 999928 999920 999913 999904 
399935 999928 999920 994912 999904 
39993 -~---- 5 999928 999920 990912 999904 
399935 999927 999920 9999'2 999904 
299934 999927 999920 999912 999904 
>999z4 999927 9999=0 9999'2 999904 
>999349999=7 999920 9999'2 999904 
El9934 999927 999919 9999'2 999903 
>99934 999927 999919 99991 1 999903 
>99934 999927 9999'9 9999' 1 999903 999894 
>99934 999927 999919 9999' 1 999903 999894 
>99934999927*999419 99091 1 99990.7 999894 

. , Sine Deg. 89 



o Deg. Tangent , o Deg. Co-Tangent 
- 

I 18' 19' 20' 21 22' 23' 24' 25' 26' 27' 
' 

---------- 
II 7.7 7 . 7  7 . 7  7 . 7  7.8 7.8 7.8 7.8 7.8 7.8 

--I- II- I-l1---l-l 
12.2 I I2.2 I I2.2 1,12.2 112.1 I/ 12. I 112.1 112.1 I I2.I. 112.1 I f )  

Tangent Deg. 83 



o Deg. 

O 
f 

2 

-3 
4 
5 
6 
7 
8 
9 
IO 
'1 
12 

13 
'4 
'5 
16 
17 
18 

'9 
20 
21 - 

Sine 

--I- .-- 
108793 261190408419 550819688696 
r11378263685410831553153 69096c 
113960266179413241 55548669322~ 
116$4e2686~141565~ - -4 55781869547~ 
I I 91 21 27 I 162 41 8059 560149 697736 
I 2 1699 27365 I 420465 562478 699993 
124276 276139 422871 564806 702248 
126851 278626425275 567133 704503 
129425 281 I I I 427677 5,69458 706756 

-- 

--- - 
13'997 26359; 430079 57'782 709008 
'34567 28607; 432479 574'05 711258 
137'3628w3434877 576427 713508 
'3970429'037.437275 578747 7' 5756 
142269293516439671 581067 718004 
'44834'295992 442066 583385 720250 
'47397 29846?444459 585702,722495 
149958300941 446851 5880x7 7247 8 

155076305885 451631 592645 729222 
'57633308 54454019 594956 73'463 

'62743 3'3289458792 599576 735940 

-- 

152518303414449242 590331 7269 8 1 

160189310 8 23456406 597267 733702 
--,---- 

o Deg. 

826718 
828909 
831098 

835474 

839845 
842029 
844212 
846394 
848574977451 
850754 
852933 

857286 
859461 

863809 

8 6 8 1 ~ 1  

837660 

855'10983795 

86x636 

86598' 

Co-Sine 

*---- 

822334951980077867 200207 3 3 3 3  
~ ~ ~ ~ ~ ~ ~ ~ ~ L O ~ O ~ ~ ~ ~ ~ ~ O ~ ~ ~ ~ ~ ~ ~ ~ ~ O  

956235082001 204226323105 -- ---t 958361 084066 -- 206234 325059 
960487086131 208242 327012 

8332879626110881g4210248328965 
964734090257 -- 212253 330916 
96685609231 8 214258 332866 
968977094379 2'6261 3348'6 
971097 096439 218264336765 
973216098497 220266 3387'3 
975334 10055 5 222267 340660 

102612 224267 342606 
979566 104668 226266344551 
981681 106722 228264346495 

985908 I 10829 232257 350382 
988020 112881 234252 352323 

992240 116982 238240 356204 

9964~6 12107~ 242224160082 

-- 

----- 
---- 

108776 23026' 348439 

--Pi- 990'30 114932 276247 354264 

994349 11903' 240233 358'43 

----- 

l-l-I+--l- 

399853 
399852 
399852 
399852 
299852 

999852 

999851 
)9985' 
39985' 
99985 I 

29985' 
399850 
>99850 
299850 
399850 
999850 
?99850 
199849 
~99849 

P99849 
P99849 
~99848 
399848 
j99848 
t99848 
)99848 
,99848 
,99847 
,99847 
,99847 
,99847 
,99847 

199846 
199846 
199846 
I99846 
,99845 

999852 

399849 

- 

199846 

999842 99983' 999820 999808 999796 99978499977' 999758 999744 4' 
999842 999831 999820 999808 999796999783 999771 999757 999744 40 
999842 999831 999819 999808 999796 999783 999770.999757 999741 39 
999842 99983' 999819 499808 999795 999783 999770 999757 999743 38 
99984' 999830 999819 999807 999795 999783 999770 999757 999743 37 

999841 999830999819 999807 999795 999782 999770 999756 999743 35 
?9985199984' 999830 999818 999807 999795 999782 999769 999756 999743 34 

99984' 999830999818 999807 999794999782 999769299756 999742 33 
999840 999829 999818 999806 999794 999782 999769 999756 999742 
999840 999829 999818 999806 999794 999782 999769 999755 999742 --- 999840 9998299998 18 999806 .__---- 999794 99978 1 999768 9997 55 999742 
999840 999829 99981 7 999806 999794 99978' 999768 99975s 999741 
999840 999829 9998'7 999806 999793 99978' 999768 999755 99974' ----------- 999840 999829 9998'7 999805 999793 99978' 999768 999755 99974' 27 
999839 999828 9998'7 999805 999793 999780 999768 999754999741 
999839 999828 99981 7 999805 999793 999780 999767 999754 999740 25 -----.-- 999839 999828 9998'7 999805 999793 999780 999767 999754 999740 24 
999839 999828 9998'6 999805 999792 999780 999767 999754 999740' 23 
999839 999828 999816 999804 999792 999780 999767 999753 999740 22 
999838 999827 999816 999804 990792 999779 999766 99975.7 999740 21 

8 999838 999827 999816 999804 999792 999779 999766 999753 999739 1 
-I---- 999878 999827 99981 5 999804 99979' 999779 999766999753 999739 I 

999838 999827 999815 999803 999791 999779 999766 999;~~ 999739 17 

--------- 999837 999826 99981 5 999803 99979' 999778 999765 999752299738'5 
999837 999826 9998'5 999803 999790 999778 999765 999752 999738 
999837 999826999814 999803 999790 999778 999765 99975f 999738 '3 
999837 999826 9998'4 999802 999790 999777 999765 99975' 999737 1% 

999837 999826999814 999802 999790 999777 999764 999751 999737 
999836 999825 9998'4 999802 999790 999777 999764 99975' 999737 10 
999836 999825 9998'4 999802 999789 999777 999764 999750 999737 -9 
999836 999825 9998'3 99980% 999789 999777 999704999750 999737 
999836 999825 9998'3 999801 999789 999776999763 999750 999736 

,99847-999836 999825 9998'3 999801 999789 999776 99976.7 999750 999736 

999841 999830 9998'9 99g807 999795 999783 99977O 9997 57 999743 36 

39 

29 
28 

26 

------- 
999838 999827 999816 999804 999792 999779 999766 999753 999739 20 

999838 999826 999815 999803 99979' 999778 999765 999752 999738 ' 6  

'4 

----- 
I 1  

----- 
8 
7 
6 
5 

999835 999824999813 999801 999788 9~7729997~3 999749 999736 4 
999835 999824999812 999801 999788 99977 999i% 999749 999735 3 
994835 999824999812 999800 9997g8 999775 999762 999719 999735 

999836 999824 999813 999801 999789 999776 999763 999750 999736 

- 
999835 999824 9998'2 999800 999788 999775 999766 99974 999135 I 

99983 5 999823 9998 12 999800 999788 999775 999762 99974 P 999735 0 - 

7.9 I 7.9 1 8.0 I 8.0 I 8-0 I 

Co-Sine Deg. 89 Sine Deg. 89 



o Deg. Tangent o +Deg. Co-tang en t 

33' I 34' 135' 136' 137' 
-I_ 

7.9 8 .0  

- 
8.0 

- 
8.0 

26' 1 25' I 24'1 23' 122' 

Lo-. 1 'a n ge n t Deg. 89 
f? 

l'angen t Ueg. 89 



o Deg. Sine o Deg. Co-Sine 

25 482368 593965 702766808908 912516 
26 484251 595801 704557 810655 9x4222 
27 466134 597636 706346812401 915928 
28 488016 299470 708135 814147 917632 

&491778603137 7x1711 817637 92104c -+-- zz 407414 608610 7 I 7060 822866 026146 

29 489897 601304 709923 815892 9'9336 

3' 493657 604969 7'3498 819380 922743 
32 495536 606800 71 5284 821 123 924445 

I -- - 
971832071669 169262 264710 358104 ---. - 
9735'5 0733'4 170870266283 359644 
9751.980'14958 172478 267856 361183 

978560078244 '7569' 270999 364260 
980240079886 '77291 272570 365797 

976879076601 174085 269428 362722 
-. 

981~20081528 1789oz274140 367334 
983599083169180407275710368871 
98 277084809 182111 277279370407 

988632088088 185317 280416373477 
990309b8972P 1869i9281983 37501 I 

993659093001 1901~1285117378078 

997008096274 --- 193322 288248 381 143 
998681097909 194921 289812 382674 

002025 101178 198118292940385736 

-- - 
98 d 955 086449 '837'4278848 37'942 

991984 091 364 188 520 283 5 50 376545 

995334094638 191722 286682 379610 

000353 099544 '965'9 29'376 384205 

003697 102812 '997'5 294533 387265 
"5367 10444520'3'2296065 388795 

----- 

----.---- --- 
/ I  

38' 39' 40' 41' 42' 43' 44' 

9.9 9.9 9.9 9 . 9  9 -9  9.9 9.9 

Deg. 8y Sine Deg. 89 



o Deg. Tangent I 38' 39' 40' 1 41' 1 42' 43' 44' 45' 46' I 47' -- - I------ 
8 .0  8 .0  8 . 0  8 . 0  8 . 0  8 . 0  8 . 1  8 . 1  8 . 1  8 .1  

o Deg, Co-Tangent 

98594g)88703817r3341695736)6"3 1 53) 
98427 885408 7 8740 69417 601627 

I 

9 Tangen 
I 

t 

I 

Deg. 89 



o Dig. Sine o Deg. Co-Sine 

I I-Id-1-1-1- ------ 
~ 8. a. 8. s. 8. 8. 

19 20 21 21 22 23 

Co-Sine Deg. 89 

9 . 9 . 9 . 9 . 9 . 9 .  9 . 9 . 9 . 9 * g . g . / r  
,99 99 99 99 99 99 99 99 99 9 9 .  99 99 

19576 99.559 99540 99522 99503 99484 99464 99444 99423 99403 99382 99360 59 
)9576 99558 995409952' 99503 99483 99464 99043 99423 99402 99381 99360 58 
,9576 99558 995409952' 99502 99483 99463 99443 99423 99402 99381 99359 57 
,9575 99558 99539 9952' 99502 99483 99463 99443 99422 99402 9938099359 56 
,9575 99557 99539 9952' 99502 99482 99463 99442 99422 99401 9938099359 5 5  
,9575 99557 99539 99520 9950' 99482 99462 99442 99422 99401 9938099358 54 
,9575 99557 995389952099501 99482 99462 99442 99421 99401 9937999358 53 
,957499556 99538 9952099501 99481 99462 9944' 99421 994009937999357 52 
,957499556 99538 995'9 99500 99481 99461 99441 99421 9940099379 99357 5' 
1957499556 99538 99519 9950099481 99461 99441 99420 9940099378 99357 S C  
19573 99556 99537 995'9 9950099480 99461 99440 99420 99399 9937899356 49 
,9573 99555 99537 995'8 9949999480 99460 99440 99420 9939999378 99356 48 
,9573 99555 99537 995'8 99499 99480 99460 99440 99419 99398 99377 99356 47 
,9573 99555 99536995'8 99499 99479 99460 99439 99419 9939899377 99355 46 
,95729955499536 995'7 9949899479 9945999439 994199939899377 99355-4r 

19572 9955499535 995'7 99498 99478 99459 99438 99418 94397 9937699354 43 
'957' 99553 99535 995'6 99497 99478 99458 99438 99418 99397 99375 99754 42 
'957' 99553 99535 9951699497 99478 99458 99438 99417 99396 99375 99353 
1957' 99553 99534 995'6 99497 99477 99458 99437 99417 99396 99375 99353 4.c 
'957099552 9953499$'599496;99477 99157 99437 99417 9939699374 99,?53 39 
957099552 99.534995'5 9949999477: 994.57 99433 994'699395 99374 99352 38 
'957099552 99534995'5 9949699476 994531 99436994'699395 9937499352 37 
1953099i52 99533 995'599495 39476 99456 99436 994'69939i9937.3 99352 36 
'95699955' 99533 995'499495 99476 99456 99436994'5 99394 99373 9935' 35 
19;69 9955' 99533 995'499495 99475 99456 99435 9941 5 99394 99373 99351 34 
'956999551 99532 9957499495 99475 99455 99435 9991499394 99372 9935' 33 
19568 9955099532 995'3 9919499475 99455 99435 9941499393 99372 99350 32 

----c_- ---I_-- 

29577 9955999541 99522 99503 99484 9946499444 9942499403 99382 9 9 3 6 0 G  

19572995549953699517 9949899479 99459 9943999418 99397 9937699355 44 

41 

195689955099532 995'3 9949499474 99455 99434994'499393 99372 99350 7 '  
195681995501995.3 I I995 '319949499474 l l99455j9943~994~~99:19Zo17 'lO93491,3C 
'956719954919953 119951 ~1994931994741199454199434l994~3I9939~l9937~ 1993891 29 
19567 99549 9953 1 995'2 99493 99473 99454 99433 994'3 99392 99370 99349 28 
'9567)99549!99530]995 '2199493199473 !!9945~99433!99412(99391!9W 701993481 27 

9567 99549 99530 995' I 99492 
956699548 99530 995' I 99492 
9566 99548 99530 995' I 99492 
956699548 99529 995'0 99491 
9S65 99547 99529 99570 99491 

Sine, Deg. 89 



o Deg. Tangent o Deg. Co-Tangent 
t I I I I b 

M 

I? 
Deg. 89 



I' Deg. Sine I Deg. Co-Sine p. 
99 99 39 

Co-Sine Deg. 88 

9- 
99 

99 
99 

99 
99 

Sine Deo. 88 
5 



I Deg. Tangent 

Co-Tangent 

8. 
3' 

Deg. 88 

I beg. I Co-Tangent 

Tangent Deg. 88 



I Deg' Sine .I Deg. Co-Sine 

, Co-Sine Dee;.. 88 Deg. 88 



I Deg. Tangent 

Co-Tangen t Deg. 88 

I Des  CwTangent 
U U 

Tangent 
E 

Deg. 88 



I Deg. Sine I Deg. Co-Sine' 

3s' 34' 33' 32' 31' 30' 
IP' 

Co-Sine Deg. 88 

---II-- 

9. 9. 9. 9. 9. 9. 1 
99 99 99 99 99 99 

38703 98672 98641 98609 98 5 77 98 544 

$3702 98671 98639 98608 98575 98543 
3870' 9867098639 98607 98575 98542 

3869998668 98637 98605 98573 98540 
$369998668 986.36 9860498572 98540 
98698 98667 98636 9860498572 98539 
9869898667 98635 98603 9857' 98538 
98697 98666 98635 98603 98570 98538 
98697 98666 98634 98602 98570 98537 
98696 98665 98634 9860% 98569 98537 
9869698665 98633 98601 98569 - 98536 

---i_-- 

9870.3 98672 9864098609 98576 98544 
98702 9867 1 98640 98608 98576 98543 

$701 98670 98638 98606 98574 98542 ------ 98700 98669 98638 98606 98574 98541 
$700 98669 9g637 9360S 98573 98541 

-- --. 
98695 98664 98632 98601 98568 98536 
98695 98663 98632 9860098568 98535 ------ 98694 98663 986.3 I 98600 98567 98 53 5 
9869498662 98631 9859998567 98534 
98693 98662 98630 98598 98566 98533 
98697 --I_--- 98661 98630 9859898566 98533 
98692 98661 98629 98597 98565 98532 
98692 98660 98629 98597 98565 98532 

98690 98659 98628 9859698563 98$3' 
98690 98659 98627 98595 98563 98530 
9868998658 98627 98595 98562 98530 

--- 9869 I 98660 98628 98596 -- 98 564 - 9853 1 

---__I 

98689 98658 98626 98594 98562 98529 
98688 98657 98626985949856r 98529 
98688 98657 98625 98593 98561 98528 
98687 gg656 98625 98593 98560 98527 
98687 98656 98624 98592 98560 98527 

------ 

9868698655 9862.7 9859' 9855998526 
9868698655 98623 9859' 9855 98526 

9868598634986229859098557 9852s 
q868498653 98621 9858998557 98524 

98685 9865498622 985909855 i 98525 

98684 98652 98621 98589 98556 98524 
98683 ---I_-I_ 98652 98620 98588 98556 98523 
98683 98651 98620985889855$98523 
98682 q865198619 9858798555 98522 
98682 98650 9861998587 9855498521 
9868 I 98650 986 I 8 98586 98 5 54 9852 I 
98681 98649 986189858698553 9852~ 
98680 98649 9861 7 98585 985 5 7 98 5 2 C  

9868098648 98617 9858498552 98514 
98679 98648 98616 9858498552 9851'; 
98679986479861698583 --- 98551 98516 
986789864.7 q86r5 98583 98550 985 I E 
98678 986469861498582 9855098515 ------ 98677 9864698614985829854998516 
9867698645 98613 98581 98549 98516 
98676 98645 9S613 98581 98548985'5 
98675 98644 986 12 98580 98 548 985 1 5  

98675 98644 98612 98580 98 547 98 5 14 
9867498643 98611 9857998547 985'4 
9867498642 _I 98611 98579985469851: 
98673 98642 9861098578 98546 985'2 
9 s 7 3  98641 986x098577 98545 985" 
98672 98641,98609 98577 98544 985'1 

-----I_ 

---_I-- 

I----- 

Sine Deg. 88 



I Dcg. Tangent I Deg. Co-Tangent 

Co-Tangent Deg. 88 Tangent 



I Deg. Sine 

-- ---- 
if 8. 8. 8. 8. 8- 8. 

0 59409 04402 48933 93013 36649 79850 
I 6016305'48'49672 9374437372 80567 
a 60916 05894 50410 94474 38096 81283 

6167006640 51 14.8 95205 38819 81999 
4 62423 07385 5 1886 95936 3954= 827 1 5 
5 6317608131 526249666640265 83431 
6 63929 08876 53362 97396 40988 84147 
7 64682 0962 I 54099 98 126 41 7 I I 84862 
8 c65435 10366 54837 98856 42434 85578 
-- 9 66188 ----- 1 x 1 1 1  55574995864315686293 
I O  66940 r185656311003164387987009 
ZI 67693 12601 57048 01046 44601 87724 
- 88439 == 68445 '3345 57785 0'775 45323 
13 69197 14090 5 8 5 2 2 0 ~ 5 0 5  46046 89154 
'4 69949 '4834 59259 03234 46768 89869 - '5 70701 '5578 5999603963 4748990584 

4 4  45 45 45 46 46 --- ---- ------- 
2 ------ 

-___-----__ 

16 71453 16322 60732 04692 4821 I 91298 
17 72205 17066 61468 05421 48933 92013 
18 72956 1781062205061504965492727 

---__.--- 

'9 73707 18551 6294' 06878 50376 9344' 
20 74459 '9297 63677 07607 5'097 94'56 

75961 207846s148 09064 52539 95583 
21 ~~axo2004064412083~5  51818 94870 

a3 7671221527 6588409792 53260 96297 ------ 24 77462 22270 66619 10520 53981 97011 
2s 78213 2301367354 11248h5470z 97725 

--- --PI__ 

22 

26 78963 23755 68090 11976-55422 98438 
_I------ 27 797'424498 68825 12703 56143 9915' 

29 8121425983 70295 14'58 57583 00578 

32 '83463 28209 72498 16340 59743 027'6 
8 2'3 895' 73233 17067 60463 03429 331=----- 

34 84962 29693 73967 '7794 61 182 0414' 
35 8571230434 7470' 185206190204854 
_.------ 36 86461 31176 75435 19247 62621 05566 
37 872'03'917 76169 '9973 6334006378 
38 8795932659 7690% 20700 6405906990 ------- 39 8870833400 77636214266477807702 
40 89456 34141 78369 221 52 65497 08414 
41 90205 34881 79103 22878 6621609126 
-- 42 90953 35622,79836 23604 66935 Og837 
43 .9170' 36363 80569 2433067653 '0549 
44 9245037103 81302 2505568372 11260 ------- 45 93'9837844820352578169090 11971 
46 93945 38584 82768 26506 69808 12682~ 
47 94693 3933483500 27231 70526 '3393 ----- 48 95441 40064 84233 279G' 71244 14104 
9 961884080484965 28682 7196% 14815 

,$O 96936 41 543 85697 29406 72680 I5526 ---- 5 I 976 3 42283 86429 301.3 I 73397 % 
52 9843043023 87161 30856 74115 16947 

-----_c_- 54 9992444501 88625 32305 75549 18367 
55 00671 45240 89357 33029 76266 19O77 

------- 57 0216446718908,1934477 7770O2O497 
58 ozgro.+7457 91551 3520178417 $1207 

* 9 0365648195 9228235925 7913421916 & 04402 - 48934 9301 3 36649 79850 22626 I 

28 80464 25240 69560 1343 I, 56863 99865 

2 8196426725 7x029 14886 58303 01291 
32 8271427467 71764 15613 5902302003 
------ 

53 99'77437628789331580 74832'7657 

56 014'74597990068~33753 76983 '9787 

Co-Sine 

I Deg. Co-Sine 

43' 

8. 
47 

j498 

j709 
r779 
j849 
)9'9 
5989 

5568 
5638 

7060 

7200 
7270 

7410 
7340 
r480 

76211 
16911 
7761 

r901 
rg7' 
$041 
i l l 1  
i181, 

183' 

~0693248479896323039E ---- 
07628 49168 9031451074 

I---- 09019 50546910793242t 
08323 49857 90997 3 1 7 s  

097'4 5'235 92361 33'02 
104'0 51923 93043 33776 
I 110.5 52612 93726 34452 

13'90 54677 9577' 3648c 
lI38845536596453GZ 
'4579 56053 97'343783C 
1'5273 56741 9781638505 
15968 57429 98497 39'8C 

I---- '7356 58804 998594053c 

I-- 11800 5330094407 3512s; 
1'2495 53989 9508935804 

16662 581169917839855 

18050594910054041204 
187446017901221 41879 
19438608660190242553 

20825 62240 03263 43902 

22212 63614046244525~ 

----- 
20132 61;53 02582 4322a 

"'5'962927:0394344576 

22905 64300 05304 45924 ---- 23599 64987 0598446597 

24985 66360 0734447945 

26370 67732 08703 49292 
27063 68418 09383 49965 

24292 65673 06664 4727 I 

25677 ---- 670460802448618 

27755 --. 69104 10063 -- 50638 
28448 69790 10742 5131 I 
291407047611421 51984 
2983271161 12100~2657 ---- 
30524 7'847 '2779 53330 
3'2'6 72532 '3458 54002 
3x908 73217 '4'37 54675 
32600 73903 148x6 55347 
33291 74588 '5495 56026 
33983 75273 56173 56692 
34674 75957 '6852.57364 
35365 76642 17530 58036 

37439 78696 195646005' 

36057 ---- 77327 18208 58708 
36748 7801 I 18886 59380 

Deg. 88 Deg. 88 



I Deg. Tangent I Deg.. Co-Tangent 

Deg. 88  Tangent Deg. 88 



I Deg, Sine I- Deg. Co-S in e 

I 1~4-"-l--11------1'-'-----1-i-l 

Co-Sine Deg. 88 

I I I I 

37838977989775797737 9767597634 
97837 97797 977579771697675 97633 
978!7 97797 97756,97715 9767497633 
978369779697755 977'5 9767397632 
97835 97795 97755 977'4 97673 9763' 
97835 97795 9775497713 97672 97630 
978349779497753 977'3 9767' 976.30 
97833 97793 97753 977'2 9767' 97699 
97833 97792 97752 977'1 97670 97628 
97832 97792 9775' 977x0 97669 97628 
3783' 9779' 97751 977'0 9766997627 
3783' 97790 97750 97709 97668 97626 
27830 977r 97749 97708 97667 97626 
97829 977 9 97741 97708 97667 97625 
978299778897'/4977079166697694 
37828 97788 97747 97706 97645 97424 
97827 97787 97747 97706 97664 976a3 
878_27 97786 97746 Pf70$976649f622 
37826 97'145 97704 97663 97621 
37825 97785 97745 97704 97662 9r6%I - 97784 97744 97703 97662 97620 

37823 % 97783 97743 97702 97660 9761 
37823 97782 I_ 97742 97701 97660 9761 
*97782 97741 977°097659 97617 
37821 97781 97740 9770097658 97617 
37821 - 97780 97740 97699 97658 97616 
?7820 97780 97738 97698 97657 97615 
97819 9777 9773 97697 97656 976'4 

J781847778 97737 9769697655 97613 
378x7 97777 977369769597654976rs 
?&&9H5g9g&*=. 

37824 97784 97743 97702 97661 9f619 

378x99777 8 97738 97% 97655 97614 

I I 1 I 

m *  

Sine Deg. 88 



I Deg. Tangent 

1 I I I I 1 

Co-tang en t I 

I Deg. Go-Tangent 

Deg. 88 Tangent Deg. 88 



2 Deg. Sine 

---- 
- 
I I'  

- 
766c 
821C 

- 8755 

Co-Sine Deg. 87 

2 Deg. Co-Sine 

---__-- 9735497309 97265 97220 971 74 97128 
97353 97309 972649721 97'73 97'28 

9735' 97307 97262 972'7 97'72 97'26 
9735' 97306972629721797171 97125 
9735097306 97261 9721697'7097'25 ---- 9734997305 97260972'5 87'70 97'24 
97348 97304 97259 972'497'69 97'23 
97348 97303 97259 972'4 97'68 97x22 
97347 97303 97258 972'3 97'67 9712% 
97346 97302 97257 97212 97167 97121 
97345 9730' 97256972'1 97'66 97'20 
973459730097256972'119716s 97'19 

97343 97299 97254 97209 9716497118 
97343 97298 97253 97m8 97'63 97" 7 
97342 97397 97253 97208 97162 971x6 
97341 97297 97252 97207 97'61 97115 ------ 973409729697251 9720697160 97115 
97340 97295 97250 97205 97'60 97'14 
97339 97294 97250 97204 97'59 971'3 
97338 97294 97249 97204 97x58 97112 
97337 97293 97248 97203 97'57 97112 
97.337 97292 97247 97202 97'57 97" f 

973.7697291 97247 9720' 97'56 97110t 

9737497289 97244 97'99 97'54 97108 
9733397288 9724497'98 97153 97'07 
97332 97288 97243 97198 97152 97106 
97331 97287 97242971.979715' 9 7 w *  
9733' 97286 9724' 97'96 97!5' 97105 
97330 97286 97241 97'95 97'50 97'04 
97329 97285 97240 97'95 97'49 97103 
97329 97284 9723997'9497'48 97'02 
97328 97283 97238 97'93 97148 9710% 
97327 97283 97238 97'92 97'47 97'0' 
97326 97282 97237 97'92 97'46 97'00 
97326 97281 97236 97'9' 97'45 97099 
--A- 97325 97280 97275 97790 97'4497098 
973249728097235 971899714491098 
92323 97279 9723497189 97'43 97097 
973'13 97278 97233 97'8097'42 97096 
9732i97277 97232 9718197'41 97095 
9732' 97277 97232 9718697141 97095 

9732097275 9723097185 97'39 97093 
973'997274 97229 97'8497'38 97092 ---- 973'8972749722997'83 9713897092 
973'7 97273 97228 97'83 971.37 97091 
973'7 97272 97927 97'82 97136 97090 
973169737' 972269718! 97'35 97089 
97315 97271 932269718097135 97088 
973'49127097225 97'799713497088 - 973'497269 97224 97'79 97'33 97087 
97313 97268 97223 97178 97132 97086 
97312 97268 97223 97177 97131 9708s -- 973'29756797222?71769713197085 
97311 9726697221 97x769713097084 
9231097263 9722097175 9712 97083 

- 1  
97 174 97 1% 97082 

9735297308 97263 972' 0 97'73 97'27 

9734497300 97255 972'0 9716497118 

97335 97291 97246 97201 97155 971°9 
97334 97290 97245 97200 97'54 

97320 97276 97231 97186 97I4O 9f094 

97309 97265 97220 0 - 

Sine Deg. 87 



2 Deg.' 2 Deg. Co-Tangent 

Co-Tan gen t Tangent Deg. 87 



* 2 Deg. Sine Co-Sine . .  

49052 81760142224644478427 1017; 
49600 82 03 14761 46979 789 8 1070~ 

50694 83389 15839 48048 80034 I 175t 

5178884474 -- 1691749118 -- 81082 12813 

53428 86102 -- 18532 5072282674 14439' 

501478z 4615300475'3794 4 911231 

52 2 81 85560 17994 50187 82143 13866 

5r241.83932 16378 +85g3 80551 IZA! 

52 34850'7 '7455 49653816'3 '3335 

5397486645 1907' 5125683204 '49'5 
5452' 87'87 19609 5'79' 83735 '5446 
55067 87729 20x47 52325 84265.15972 

56706893562r76253928 85856 '755f 

57799 90440 22838 54996 86916 18604 
58345 90982 23376 55530 87446- 

~- 

55614 88272 20686 52859 84796 16495; 
561608881421a2453393 85326 17025 

57252 89898 22300 54462 86386 18078 

58891 91 52423914 S6O63 87976 
59437 92066 24452 56597 88506 ~0x82 
59982 9260824989 --- 57131 8903620708 
50528 9j1492552j57665 8956621234 
b1-074 q16q12606< 58198 90096 21760 

47' 46' 45' 44' 43' 42' I l l  

8. 8, 

Co-Sine Deg. 87 

~ 18' 19' 

9. 9; 
99 99 
-- 96500 96449 
96499 96448 
96498 96447 
96497 96446 
96497 96446 
96496 96445 
96495 96444 
96494 96443 
96493 96442 
96492 96441 
96491 96440 
9649' 96440 
96490 9643 9 
96489 196438 
96488 9643 7 -- 96487 96436 
96486 9643 5 
96486 96434 
96485 96434 
96484 96433 
96483 96432 -- 96482 9643 I 

90481 96430 
96480 964!9 -- 96480 96428 
96479 96428 
96478 9642 7 
96477 96426 
96476 96425 
96475 96424 
96474 96423 
96474 96423, 
96473 964221 
96472 9642 1, 

Y- 

-- 

-- 
9.. 9. I' 

Sine Deg. 87 



2 Deg: Tangent 5 Deg. 
1 .  

Co-Tarigent 

%Tangent Deg. 87 

1,1 If. IIZ. 111. I If. 111. I/ XI. 111. I XI. I 11.1 1I.III. 
4 1  4 1  40 40 40 39 39 39 38 38 38 38 

Tangent Deg. 

- 
I# 

55 
5 
5'1 
56 
55 
54 
53 
5" 

- 

49 4 - 
47 
46 
45 

1 44 
43 

- 

II 

23 

2 0  

22 
21 

- 
'7 
16 

'4 
'3 

- ' 5  

$2 

I1  
- 
IO 
s, 

.8 
7 
6 

87 



2 Deg. Sine 2 Deg. Co-Sine 

Co-Sine Deg. 87 

I . I I I 11 1 I s I 

- 
9. 9. 9. 98 9. 9. 9. 9- 9. 9. N 

Sine: Deg. 87 



2 peg. Tangent 

24'. 25' 26' 27' 28' 29' 

8. 8. 8. 8. 8. 
62 62 62 63 63 63 

-----_L 

// 8. 

I I I 1 ' I  

30' 3'' 32' 33' 34' 35' 

64 64 64 6 4  65. 65 

---i--- 

8. 8. 8, 8. 8. 8. 

2 Deg. Co-Tangent 
I I I I I I I  i i I I 

37 I 37 I 37 I 36 I 36 I 36 I1 35 I 35 1 35 I 35 I 34 I 34 I -. 

I I I I I I I I I * 

Go-Tangent Deg. 8 7 Tangent Deg. 87 

, 



2 Deg. Sine 

I I I 

2 Deg. Co-Sine 

36' 37/ 38' 39' 40/ 41 453' 43' 44/ 45' 46' 47' 
** ------ ---c_-- 

99 99 99 99 99 99 99 99 99 99 99 99 --- 
30804575'084052 ---- '0433 36654627'8 
312505795484493 1087' 3709063' 1 

------ 32'43 58847 85375 117483796'64017 

339286061587138 '350039703 65748 
343746105887579 '3938 40'3866181 

357126238888901 15252 4144467479 

37496 ------ 64161 90663 1700.7 43'85 69209 
37942 64604 9'103 '7441 43620 6964' 
38 87 65047 9'543 1787844055 70074 

3927965933 92424 1875444925 70938 
397246637592864 19191 45359 7'37' 
40I706681893304 '96294579471803 

41506 68146 946242094147098 73099 
4'95' 685899506421.z7847533 7353' 
42397 6903' 955042'815 47968 73963 
42842 6947495943 48402 74395 
43287 699x7 96383 22689 48837 74827 
43732 70359 96823 23'26 4927 1 75259 
44177 70801 9726323563 49706 75691 

- 
31697 5839784934 1131037526635 5 4 
32589 59284 85816 121 86 38397 64450 
33036 59728 86257 12624 38832 64883 
33482 ------ 601 71 86698 1.1062 39268 653 I 5 

3482061502 88020 14376 4057466614 
35266 61945 88460 14814 41009 67046 

36158 ------ 62831 89341 15690 4187967912 
366046327489782 1612842315 68344 
370506371890222 16566 4275068777 

- --- 

38 8 33 6549091983 183'644490 70506 

40615 67261 937442006646229 72235 
e061 6770494184 20503 46664 72667 

22252 

44622 7124497702 24000 50140 76123 

45512 ------ 7212898582124874 51008 76986 
45068 7168698'42124437 50274 76554 

46402 73013 99461 25748 5'877 77 8 49 45957 725709902' 253'' 5'443 77 18 
46847 734559990026'85 523'1 78281 
47292 738970033926621 52745 787'2 
47737 743390077927058 53'79 79744 
48181 74781 0121827495 536'3 79575 
48626 7522301657 27931 54047 80007 
49071 75665 0209628368 54481 80438 
495' -- 5 76'07 0*28804 --- 5497 5 80869 
49960 76548 029752921' 55349 81300 
50404 769900341429677 55783 81732 
50849 ------ 77432 03851 301 14 56216 82163 
5'293 7787404292 30550 56650 82594 
5'737 783'50473' 30986 5708483025 
52182 78757051703'423 575'7 83456 
52626 7"98 q6G cG 5795'- 
53070 7964006047 32295 58385 843'8 
535'480081 0648672771 58818 84749 
53959 8052306925 33'67 59252 85'80 
54403 8096407364 33603 59685 8561 1 

55291 81847 0824' 34475 60552 86472 
557358228808679 349'1 60985 86903 
56' 78 8272909' 18 35347 61418 97334 

--- -- 
54847 81405 07802 34039 601 18 86041 ------ 

56622 83170095563 78. 61851 87764 

575~084052 ------ Io473 3665462718 88625 
5706683611 099953 d 3  21 62285 88195 

Co-Sine Deg. 87 

I--- --------- ------ 9552795469954" 95353 9529595236 ------- 9517695'1695056 9499694935948745 
9552695468954'1 953529529495235 95'75 9511595055 94995 9493494873 
'9552595467954I09535195293 95234 95'Z495"4950549499494933 94872 58 ------ 9552495467 954099535095292 95233 95'73 951'3 95053 94993 94932 94871 57 
9552395460954089534 9529'95232 9517295112 95052 9499294931 94870' 56 
95522995465954079534 It 952909523' 95'7' 95"' 95051 9499' 9493094869 5 5  ------ 9552' 95464 9540695347 9528995230 ------- 95170 95' '0 95050 94990 94929 94867 54 
9552095463 95405 9534695288 95229 95'69 95'09 9,5049 94989 94928 94866 53 
95519954629540495345 95287 95228 95168951089504894988 94927 94865 52 ------ 955'8 95461 95403 9534495286 95227 95'67 95'07 95047 94987 9492694864 51 
95517 95460 95402 95343 95285 95226 95166 95106 95046 94986 94925 94863 50 
955'69545995401 95342 9528495225 95165 95'05 95045 94985 94924 94862 49 
955'5 95458 954009534' 95283 95224 9516495'04 950449498494923 94861 48 
955'5 95457 953999534' 95282 95223 95'63 95'03 95043 94983 94922 94860 47 
955'49545695398 953409528' 95222 951% 95'02 95042 94982 9492' 94859 46 ------ 955'3 95455 95397 953399528095221 ------- 95'61 95101 95041 94981 9492094858 45 
9551295454 9539695338 95279 95220 95'6095'00 95040 94980 949'9 94857 
9551 I 95453 95395 95337 95278 952'9 9515995099 95039 94979 949'8 94856 43 
955'0954529539495.73695277 952'8 95'5895098950389497894917 94855 42 
95509 9545' 95393 95335 9527695217 95'57 95097 95037 94976949'694854 41 
95508 9545095392953349527s 95216 95156950969503694975 9491494853 4.0 
95507 9~4499539'9S53395274952'5 95'5595095 95035 94974949'394852 39 
9550695448 953909533295273 952'4 95154950949503494973 949'" 94851 38 
95505 95447 95389 9533' 95272 952'3 95'53 95093 95033 94972 949'' 94850 
9550495446 953889533095271 952'2 95'52 9509295032 9497' 949'094849 36 
95503 95445 95387 9532995270952'1 95'5' 9509' 9203' 949709490 94848 35 

9550' 9544.7 9538s 95327 95268 95209 95'49 95089 95029 94968 94907 94846 33 
95267 95208 95748 95088 95028 94967 94906 94845 32 

59 

------- 

------- 

44 

37 

95502 95444953869532895269952'0 95'5?950909503094969 9490 D 94847 34 

------- 95146950869502694965 9490494843 j o  
95'47 95087 95027 9496694905 94844 

951.45 95085 95025 94964 94903 94842 
95'44 95084 95024 94963 94902 94841 

95495 95438 9537995321 95262 9520.1 95'43 95083 95023 94962 9490' 94840 27 
95494 95437 95378 95320 95261 95202 95 142 95082 95022 94961 94900 94839 z6 
95493 9543695378 95319952609520' 95'4' 95081 9502' 9496094899 94838 25 
9549295435 95377 953'8952599520Q 95'409SO~o95020949599489~948,77 24 
9549' 954349537695317 9525895109 9513995079 950'9 9495894897 94836 23 

------ 954909543" 95374953'5 9525695197 95'37950'17 ------- 950'7 9495694895 94834 21 
954899543' 95373953'49525595'96 95I3695076950'694955 9480494833 2 0  
95488 954309537295313 9525495'95 95'35 95075 95015 94954 94893 94832 I 
95487954299537'953'295253 95'94' 95'3495074950'494953 9489294831 1 

1 

29 
28 

------ ------- 
9549' 95433 9537519S31695257 95198 9513895078 95018 94957 9489694835 22 

I 

95483 95425 95367 953089524995190 9513~95~7095~1~94949 9488894826 14 
95482 954249536695307 9524895'89 95'2095069 95009 94948 94887 94825 '3 
-.__---- 95481 9542.3 95365 9530° 95247 95188 95128 -I_----- 95068 950°8 94947 94886 94824 1% 

95480 95422 9536495305 9524693187 95'27 95967 95007 9404694885 94823 
95479 95421 95363 953O4 95245 9.5'86 95lZ6 9506' 95°06 94945 0488494822 10 
95478954209536295.7039524495185 9512595065 95005 9494494883 94821 9 
95477 95419 95361 95302 95243 95'84 9512495064 95004 94943 9488294820 8 
95476 95418 9536095301 95242 95183 95123 95063 95003 94942 9488' 94819 7 
95475 ----- 95417 953599530095241 951g2 951zz 950629500294941 9488094818 6 
9547495416953589529 9524o95I8' 9.5'21 95061 950°1 9494°9487994817 5. 

95 7h 95414 953S6 95297 95238 95'79 95119 95059 94999 39j8 91877 9481 5 3 
9% 95413 95355 95296 9S237 2 

0 

' I 

9547$95415 953579529 i 9523995180 95~209506095°0094939 9487894816 4 

78 951 1895058 949@ 94937 94876 948 14 
95470 954'2 95354 952969523695177 95 ' 1  7 95057 94997 94936 91875 94813 
_c--_L-- 95469 9541 I 953 53 9529q 9523695'76 951 16 95050 94990 94935 94874 94812 

' 

Sine Deg. 87 



2 Deg. Tangent 
I - . /  I I I 

--- 
8. I 8. 1 8. 
67 67 67 68 8' I 68 8 w  

- 
8. 
68 

2 Deg. Co-Tangent 

Go-Tangen t Deg. 87 

42' 43' 44' 4St 46' ----- 
11. 11. 11. 11. 11. 11. // 

32 32 32 3' 3' t- 3 1  - ----- 
643723760'1 ---- t1004 84563 5828I 32156 60 
6392537'62 10562 84123 578443x722 59 

63630 36273 09678 83245 5697 I 30854 2 
G347; 36717 XOIZO 83684 57407 31288 58 

62583 35828 o 236 82806 5653430420 56 

89552 54 
621 6 35383 o It 794 82366 56098 29986 55 
E 3 4 9 3 9 9 8 3 5 3  8 8192.7 55661 

I I I I 

Tanaent a Deg. 87 



z Deg. Sine 

----- 
908gg6576690490 '50753952063829 
4'3'5 6617990901 I5483 39927 64233 
4173066592 9x312 15892 4033364637 
4214667005 9'723 16300407396504r 
92561 674'992'34'67094"4565445 
42977 67832 92545 '71'7 41551 65848 
43392 68245 92955 '7526.4'9<7 66252 

44223 6907' 93776 18342 4276967060 
446386948491187 ----- 1875' 43'7567463 
4505469896 94598 '9'5943581 67867 
45469 io309 95008 19567 43987 68271 
45884 70722 954'9 '997 5 44393 68674 
46299 71'35 9582920383 4479969078 
467'4715489623920791 45205 69481 

17959 72785 9797022015 46422 70692 
18374 73 198 97880 22423 46827 - 7 -- '095 
48789 73611 98291 22831 47233 7'498 
49204 74023 9870' 2323947638 71901 
496'97443699"' 236474804472305 
50034 74848 99521 2405448449 72708 
50448 75260 9993 I 24462 48855 73 11 1 
50% 7 5673 00341 24870 49260 73 5 '4 
5'278 76085 0075' 25277 49666739'7 
51692 7649.7 01 161 25685 $0071 74320 
~2107 7690001 26092 ~0476 7172% 

------ 

q3808 68658 93366 I 7934 42363 66656 

------- 47 I 29 7 1960 96650 2 I I 99 456 I O  69885 
4754472373 9706021607 46016 70288 

57493 82265 06896 3'387 5 574' 79959 
57907 82676 07305 3 I794 56146 80362 

58735 8349908123 32608 56955 81x66 
59'49 839' 108533 330'5 5736081569 
59563 8432% 0894233422 57765 8197' 
599768473409351 33829 5816982373 * 

60390 85'45 0976034236 5857482776 ------ 6080485557 10169 34642 58978 83'78 

58321 830880771432201 - 56551 80764 

6121885968 10578350495938383580 
61631 86380 1098735456 59787 83982 
62045 86791 113963586260191 --- 84384 

8720.2 I I 805 36269 60596 84796 
62472 87613 122143667661000 85188 
63286 88024 12623 37082 67404 85590 

641 '2 88847 13440 37895 62213 86394 
64526 89258 1384938301 62617 86796 
64939 89669 142583870863021 87198 
65353 93080 14666397 1463425 87600 
65766 90490 - 1507 5 39520 63829 88002 

-- 

1 -- - 
63699 88435 13G3i374896'808 85992 

---- --- 

Co-S i n e , Deg. 87 

2 Deg. 
U 

I I 

9. 9- 9. 
99 99 99 

~481% --- 9475094688 
2481 1 9474 94687 

34808 94746 94684 
34807 94745 94683 
24806 94744 94681 
?4805 94743 94680 
34804 94742 94679 
-94741 94678 
?4802 94740 94677 
?480' 94739 94676 
>4800 94738 9467 5 
)4799 94737 94674 
34798 94736 94673 
P4797 94775>9* 
P4796 94733 9467' 
14795 94732 94670 
14793 9473 94669 
)4792 94730 94668 
1479' 94729 94667 
M790 94728 94666 
11789 94727 94665 
14788 94726 94664 
14787 94725 94663 
I4796 94724 94662 
14785 94723 94661 
14784 94722 94660 
$4783 94721 94658 
11782 94720 94657 
3478 1 947 I9 946 56 
)4780 94718 94655 
8477994717 94654 
)4778 943 16 94657 
94777 947'5 9s652 
94776 947'4 9465' 
)477c947'3,94650 
?4774 947'2 94649 
?4773 947" 94648 
34i72 94710 94647 
?477 I 94709 94646 
?4770 94707 94645 
?4769 94706 94644 
34768 94705 94643 
34767 91704 94642 
24766 94703 9464' 
34765 94702 9464c 
34764 9470' 94635 
94762 94700 946.9 
94761 94699 94635 
14760 94698 94635 
347 59 94697 94634 
94758 94696 94632 
94757 94695 94631 
947 56 94694 9463' 
94755 94693 9463c 
94754 94692 94625 
94753 94691 9462C 
04752 94690 9462; 
9475 1 94689 9462f 

--- 
34810 9474 i 94686 
94809 94747 94685 

--- 947 50 94688 94621 

I Co-Sine 

9. 99 9. 9- 9,. 9- 
99 99 99 99 99 99 

1424 94561 94497 94434 94369 94305 9324094175 94109 59 
I4623 94560 94496 94433 94368.94304 9423 94'74 94x08 58 

94367 94303 9423 94172 94'07 5 7  
1462194258 94494 94430 94366 94302 94237 94'7' 94106 56 
I4620 94557 94493 94429 94365 94301 94236 94'70 94105 5 5  
I4619 94556 94492 94428 9436494299 94235 94'69 94104 54 
)4618 94555 9449' 94427 94363 94298 94233 94168 94102 53 
14617 94553 94490 94426 94362 94297 94232 94'67 94101 5% 
)461b 94552 94489 94425 ------ 94361 942969423' 94166 94100 5' 
,4615 9455'94488 94424 9436094295 9p30/94165 94099 50 
,4613 94550 94487 94423 94359 94294 9422 94164 94098 49 

,461 I 94518 94485 94421 94357 94292 94227 94162 94096 47 

,4609 9454694483 94419 941 54 94290 94325 94' 59 94c94 4s 
,4608 94545 94482 9441 8 94353 94289 94224 94x38 94093 41 
14607 94544 94480 944'7 94052 94288 94223 94157 94091 43 
,4606 94543 94479 9441 5 94351 94287 94221 94'56 940go 42 
14% 94542 94178 94414 94350 94285 9422094155 9408 4' 

,460394540 ------ 94476 94412 94348 94283 94218 941 53 94087 39 
,4602 94539 94475 944' I 94347 94282 94217 94152 94086 38 
14601 94538 94474 944109434694281 942169915' 94085 37 
14600 94537 94473 94409 9434s 94280 94215 941 50 94084 36 
,4599 94536 94472 94408 9434494279 9421494'48 94083 35 

14597 94577 94470 94406 94341 94277 94212 94'46 94080 33 

,4622 94559 94495 9443' 8 

- 
14612 94549 94486 94422 94358 94293 9422 P 94163 94097 48 ---- ---..--- 
,4610 94547 94484 94420 94355 94297 9422694160 94095 46 

---------- 
14604 9454' 94477 944'3 94349 94284 9421994154 9408 0 4.0 

14598 94534 94471 94407 94343 94278 9@'3 94'47 940g2 34 

,4596 94532 94469 94405 94340 94276 942x1 94'45 94079 32 
,4595 9453 1 94168 94404 94339 94275 9421094744 94078 
14594 94530 94467 9440.7 94338 94274 94208 94I4-3 94O77 % 
,4592 94529 94466 94402 94337 94272 94207 94'42 94076 29 
,4591 94528 94464 94400 94336 94271 94206 94141 9407; 28 

,4589 94526 94462 94398 94334 94269 9420494139 94O73 26 
,4588 94525 94461 94397 94333 94268 94203 94137 94O72 25 

,4586 04523 91459 94395 94331 94266 9420'194135 94069 23 

,4583 94520 94456 94392 94328 94263 94198194I32 94°66 2 0  
14582 94519 94455 94391 94326 9416% 94196194'3194065 19 
1 4 5 8 1 9 4 5 1 8 ~  943909432594261 94195~94r3091064 18 

17 
94°62 16 

' 5  

'3 

14590 9452'1 9* 94399 94335 94270 94205 94x40 94074 27 

14587 94524 * 94396 94332 94267 94202194136 94071 24 

,4585 94522 91458 94394 94330 94265 94200,94134 94068 22 
14584 94521 94457 94793 94329 9426894199,94133 94067 

I4580 945 I 7  94453 94389 94324 94259 94'94 94129 94063 

I457 945'494451 94387 9432294257 9419293127 94061 
P4577 945'3 94450 9438694321 942;6 94'9' 94'25 94060 '4 
P4576 945'2 94449 94384 94320 94255 94190 94'24 94058 
)4575 94511 94447 9438394319942549418994'239405'1 12 

J4574945'094446 94382943'894253 94 18894'22 94056 

?4569 9 4 5 4  94442 94378 943'3 9424 94183 94"8 94052 
9418294'17 9405' 6 

34566 94503 9443 94375 9431094245 94'80 941'494048 4 

34562 94498 944.35, 9432094306~942419417694'I094044 0 

2' 

)4578 9451 5 94452 94388 94323 94258 

11 

14572 945794445 94381 943'7 94252 94'87 94'2' 94055 so 

34568 94505 94441 94377 ;f 

24565 94502 9- 0 9437494309 94244 91179 94' '3 94047 3 

?457I 9450 94444 9438094.71694251 941B694r2094054 9 
?457O 945O7 94443 94379 943 1 5  94250 9418494' '9 94'53 8 

7 

5 
943'2 9424 

94567 94504 94440 943 76 943 I I 94246 94' I 941 16 94050 

245% 94501 94437 94373 94308 94243 941 78 94112 94°46 2 

?e563 94500 94436 9437% 943°7i9424291177 941x1 94O45 1 

Sine Deg. 87 



2 Deg. Tangent 
. I I 

1 I I 

54/ 55/ 56' 57' 58' 59' 

a. 8. s. a. 8. 8, 
70 70 70  7' 7' 7 '  

------ 

I I I 

Go-Tangent Deg. 87 

2 Deg. Co-Tangent 
I I I I .  I I I I I I I 

1 I I I I I I I 1 I I 

r 
Tangent Deg. 87 



3 Deg. . Sine 

Co-Sine 

3 Deg. Co-S i n e 

0' I /  2' 3' 4' 5' 6'. 7' 8' 9' 10' 11' 

9. 9. 9. ' 9. 9. 9. 9. 9. 9. 9. 9. 9. ' I  

99 99 99 99 99 99 99 99 99 99 99 99 

94042 93975 9390993843 9377493706 93638935699350093431 9336-3 9329' 58 --- 94041 939749390893840 93773 93705 93637 9356819.3499 934309336093290 57 
94040 93973 93906 93839 93772 93704 93636 93567193498 93429 93359 93289 56 
94039 93972 93905 93838 9377' 93703 9363493566 93497 93427 93358 93288 55 ------ 94037 93971 9390493837 93770 9370% .__-----_. 93633 93565193496 93426 93357 93286. 54 
94036 93970 93903 93836 93768 93700 93632 93564193495 93425 93325 93285 53 
94035 93969 93902 93835 93767 93699 93631 93562,93493 934249335493284 52 --- 94034 93968 93901 93834 93766 93698 93630 9356'197492 93423 93353 93283 5' 
94033 93967 93900 93833 93765 93697 93629 93560;9349193422 93352 93282 3 
94032 93965 938999383' 9376493696 93628 93559193490 9342' 9335' 93281 49 ------ 9403' 93964 93898 93830 93763 93695 93626 93 558,93489 934'9 93350 93279 48 
94030 93963 93896 93829 93762 93694 93625 93557193488 934'8 93348 93278 47 
94029 93962 93395 93828 93760 93693 93624 93556 93486 93417 93347 93277 46 
94027 93961 9389493827 93759 93691 93623 9355419348s 934'6 93346 93276 45 
94026 93960 93893 93826 93758 93690 93622 93553,93484 934'5 93345 93275 44 
94025 93958 93892 93825 93757 93689 93621 93552,93483 934'4 9334493274 43 
940249395 93891 938249375693688 9362093551193482 9341293343 9.7272 42 
94023 93957 93890 93822 93755 93687 93619 93550,93481 93411 93341 9327' 4' 
94022 93955 938899382' 9375493686 936'7 9354993480934IO9334093270 4.0 -- 94021 93954 93887 93820 97757 9768s 93616 93547 93478 93409 93339 93269 39 
94020 93953 93886 93819 9375' 93683 936'5 93546 93477 93408 93338 93268 38 
940'99395293885938'89375093682 9361493545934769340793337 93267 37 
940'893951 93884938'7 937499368' 936x3 9354493475974059333693265 36 
940'6 9395093883 93816 9374893680 93612 93543 9347493404 9333493264 35 
94015 93949 93882 93815 93747 93679 9361 I 93542 93473 93403 93333 93263 34 
9401493948 97881 93813 9374693678 9360993541 93471 93402 93332 93262 33 
910'3 93947 93880 93812 93745 93677 93608 9353993470 9340' 93331 93261 
940'2 9394593879938" 937449.3675 93607 935389346993400 9333093259 
940' 1 93944 93877 93810 93742 93674 93606 93537 93468 93398 93329 97258 % 
940'0 93943 93876 93809 9374' 93673 93605 93536193467 93397 93327 93257 29 
94009 93942 93875 93808 93740 93672 93604 93535193466 93396 93326 93256 28 
94008 9794' 9787493807 93779 9367' 93602 93534,93465 93395 93325 93255 27 

94006 93940 93873 93806 93738 93670 93601 93533'93463 93394 93324 93254 26 
94005 93939 93872 93804 93737 93669 93600 9353'193462 93393 93323 93252 25 
9400493938 9387' 93% 93736 93668 9359993530/9346' 9339' 93322 9325' 24 
94003 93937 93870 93802 9373493666 93598 13529,93460 93390 93320 9325Q 23 
94002 93935 93868 93801 93733 93665 93597 93528 93459 93389 93318 93248 
94001 93934 93867 93800 93732 93664 93 596 91527193458 93,788 9331 9724 9; 

. ' 

------ ------ 
--i------ -- ------ 94044 93978 939' I 93844 93 7 76 91 708 93640 93 57493503 9.7433 93364 93293 E 
94043 93977 939'0 '33843 93775 93707 936399357993501 93432 93362 93292 59 

----- 

--- 

I----- 

32 

94000 93933 93866 93799 9373' 93663 93594 93526 93456 93387 93317 93247 2Q 
93999 93932 93865 93798 93730 93662 93593 9352493455 93386 93316 93245 19 
93998 93931 9786493797 9372993661 93592 93523 9345493385 9q.715 93244 18 

'7 
16 
1 5  

93997 93930 93863 93795 93728 93660 9359' 93522 93453 93383 93313 93243 
93995 93929 93862 93794 93727 93658 93590 9352' 93422 93382 933'2 93242 
9399493928 93861 93793 93725 93657 935899352093451 93781 93.71' 93241 

I r i  
59' 5 

1 

Deg. 86 . Sine Deg. 86 



3 Deg. Tangent 
I I I 

3 Deg. 8 Co-Tangent 
I I I ' I  ' I  I \ -  I 1 I ' I  I I 

11.1 I I . J L I .  I XI. 111. 111. ll IS. I 11.1 I I . l I I , l I I .  111. I /I 

Co-Tangent Deg. 86 Tangent Deg. 86 



3 Deg. Sine 

N I 8. 1 8. 1 8. 1 8. I 8. I 8. /I 
74 74 75 75 75 75  

Co-Sine 
1 

Co-Sine 

9. 
99 99 99b 99 99 99 99 99 99 99 99 99 I 9. 1 9. I 9. I 9: I 99 I( 9- 1 9. I 9. I 9. 1 9. 1 9. I 1' 

Deg. 86 Sine Deg. 86 



3 Deg. Tangent Co-Tatlgen t 

Co-Tangent Deg. 86 

47/ I 46' I 45' I 44' 1 43/ 1 42' \i 41/ 1 40/ 1 39' I 38' 1 37' 1 36' 1 " 
Tangent Deg. 86 

K 



3 Deg. Sine 

- 
8. 
78 

Co-Sine 

3 Deg. 

Deg. 86 
1 1 1 

Sine Deg. 86 



3 Deg. Tangerlt 
. -  

1 I I I I I I I I  I I I I 

I I 77 1 77 I 77 I 78 I 7 8  I 7 8  I I  78 I 78 I 79 I 79 I 79 I 79 I 

I '  I I II 1 I I I I I 

Co-Tangen t Deg. 86 

3 Deg. Co-Tangent 
I I i I I 

. '1 'an ge n t Deg. 86 



3 Deg. 

// 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

Io 
11 
12 

'4 
1 5  
16 
17 
18 

19 
2 0  
21 

'3 

22 

23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

37 
38 
39 

41 
42 
43 
44 
45 
46 
47 
48 

36 

40 

- 

Sine 

----I- - -- 
8. 8. 8. 8. 8. 8. 8. 8. 
79 79 80 80 80 80 80 81 

7894' 98974 '89I5387645852.3 78192 97772 17264 
79275 99307 '9247 39095 58852 785'9 98098 17588 
79610 99640 1957839425 59'80 78846 98423 179'2 
79945 99973 '991039755 59509 79'73 98749 18236 

------- -- 

80279 00306 20241 40085 59837 79500 99074 1 8 5 6 ~  
806140063920573 4041460166 79827 99400 18884 
80948 00972 20904 40744 -- 60494 801 54 -- 99725 19208 
81283 or305212354107460823 80481 ooo51 19532 
81617 0163821567 4140461151 80808 00376 1985t 
81952org7121898417346147981135 00701 2018c 
8228602304222304206461808 81462 01027 20504 
826200263722561 423946213681788 013522082€ 

-82955 0297022892 42723 62464 821 1 5  01677 21 I 51 

L- 

---- ---- -- 

----- -- -- 
83289 03302 23223 43053 62792 82442 02003 21475 
8362403635 23555 433836312182769 02328 2'795 

84626 04633 24548 44372 64105 83749 03304 2 2 7 7 ~  

85295 052992321' 4503' 64761 8 4 4 9  03954 234'6 
85629 0563' 25542 45361: 65089 84729 04279 23741 

83958039682388643713 63449 83095 02653 ~ 2 1 2 2  
84292 04301 24217 44042 6377jr 83422 02978 2244; 

84961 04966 24879 44702 64433 8407 5 03629 23094 

----- - -- 

------- -- 
85963 05964 25873 45690 65418 8505 5 04604 2406! ----__.-- -- 
86297 06296 26204 46020 65746 85382 04929 24385 
86631 06629 26535 46349 6607485708 0525424712 
86965 06961 26866 46679 66402 86035 05 579 2503t 

05904 25355 
87633 07626 27528 47338 670 7 86688 06229 2568: 

88301 o8zg1 281894799667713 87340 06879 2633~ 
88635 08624 28520 48326 68041 87667 07204 2665: 

89303 09288 29182 4898468697 88319 078542730~ 
89637 09621 29513 493146902488646 0817827622 

90304 10285 301 74 49972 69680 89298 08828 2827~ 
93638 10617 30505 50301 70008 89624 09153 2859: 

91306 I 1282 31 166 50960 70663 90277 09802 2924~ 
91639 1x61431497 5128970991 90603 101272956. 
91973 1194631828 516~87131890929 1045229886 

92640 1261032489522767197391581 111013053'; 
92974 12942 32819 52605 72301 91907 11485 3085f 

120743'502 

94308 14270 34141 53921 7361 I 9321 I 12723 3214f 
94641 14602 34471 54250 7393893537 13048 32471 

------- -- 
87299 07294 27'97 47008 66729 86361 

87967 079592785947667 673 5 5 870'4 0 6 5 5 4 2 ~  -- 

889690895628851 48655 68369 87993 07529e69.1; 
-I_----- -- 
---L----- 8997' 09957 29843 49% 69.352 88972 08503 2794; 

90972 10950308.36 50631 70335 8995' 09478 2891; 

92307 1227832'56 5'947 7164691255 1077630205 

93307 1327433'50 5293432628 92=33 117503'175 
9364' '360633480 53263 72956 92559 ---- 93974 139383781 153592 73283 92885 1239931825 

p4975 1493434802 54579 74265 93863 13372 32794 

------ - -- 

---- --- -- 

-- 

I I I I 

16668 
16990 

i7636 
1 7 9 58 
$828' 
$8003 
18926 
$9248 
$957' 
19893 
10216 
1.0538 
4,0861 
11 183 
+is05 
4,1828 
P I 5 0  
$2472 

17313 

---- 
55985 752'7 94363 
56307 75537 94682 

56949 7617695318 
5 72 70 76496 9563 7 
5759' 7681695955 
579'2 77'35 96273 
58233 77455 96592 
58554 7777596910 
58875 7809497228 
59'96 7841497546 
595'7 7873397864 
59838 79053 98182 

56628 7585695000 

60159 7937298501 
60480 79692 988 '9 
60801 8001 I 99137 
61 122 80331 99455 

617648097000091 

---- 
61443 80650 99773 

8. 
8 1  

$5693 
4,6015 
+6337 
+6659 

$7303 

$7947 

4,6981 

4,7625 

18590 
$8912 

19556 
$9877 
so199 
5052' 
50842 

;I486 

;2129 
;I807 

8. 
81 

6497 I 8 ~ 6 2  03269 
65291 8448203587 
65612 84801 03905 
65932 8512004222 

)I--- 

66253 85439 04540 
665 73 85 7 58 048 5 8 
66894.86077 05 '75 
672148639605493 

$826967234 867x5 0581 I 
67855 870.3406128 
68175 8735306446 

69136 8830907398 

69777 88947 08033 

70737 89903 08985 

7'377 90541 o96ec 

1.9234--- 68496 87672 06763 
68816 87991 07081 

69456 88628 07716 

70097 8926608350 
;116470417 8958508668 

71057 9WZ209302 

---- 

---- 

8. 
81 

8 .~ 
81 

Co-Sine 
I I I I I I I I I 

Co-Sine Deg. 86 Sine Deg. 86 



3 Deg. 

Co-Tangent Deg. 86 

Co-Tangent 
I 1 

- 

I 1  11. 11. 11. 11. 

2: I ‘ 9  I ‘9 I ‘Ib: I ‘ 9  I ’ 9  

-I-- I I I f r 

------ 
11. I 11. I 11. I It. I 11. I 11. I // 

‘l‘angent Deg. 96 
L 



3 Deg. 

48/ 

// 82 8. 

Sine 

$9' 50' 51' 52' 53' 

---Ti.- 82 8. 8. 82 82 82 83 

- 0 
3 
4 
5 

7 
8 
9 
IO 
12 

'3 
14 

16 
17 
18 

'9 
20 
21 

!23 
24 
25 
26 
27 
~8 
29 30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
47 
42 
43 
44 
4; 
46 
47 
48 

0 
5 I 

52 
53 
54 
5 5  
56 
57 
58 
9 
60 

1 
9 

-6- 

11 

- ' 5  

Q.2 

- 

? 

------- 
1342532404 -__.--- 51299 701128884407495 
'3742 327'9 5'613 70425 8915507805 
'4059 33035 51928 7n738 89467 081'5 

_I------ '4376 33350 52242 7105' 89778 08425 
14693 33b66 52556 7'3649009008735 

------ '5327 34297 53'84 7198990713 09355 

16277 3524.7 54'26 72927 9'647 
16594 35559 54440 7324091958 10596 
16911 35874 547547355292269 10905 

'754436505 55382 7417892892 11525 

18x7837'35 ------ 5601074803935'4'2'45 
184943745' 563247511593825 '2455 

------- 19728 38081 56952 7574094448 '3074 
'9444 38396 57265 76053 94759 '3384 
19761 387'1 57579 76365 95070 13694 
20077 39026 57893 76678 95381 14004 
20394 39342 $8207 76990 95692 '43'3 
207'0 39657 58520 7730296003 14623 
21027 39972 58834776'5 963'4'4933 
21343 40287 59148 77927 96625 15242 
2365940602 59462 7823996936 15552 

------__. 2197640917 59775 7855297247 15862 
22292 41232 60089 7886497 58 16171 

2292; 4186260716 7948898179 16790 
23241 42177610297980098490 17100 

23874 4280661656 80425 991 12 17719 
24190 43121 61970 80737 99423 18028 

24822 43751 62597 81361 00044 18647 
25138 44066 62910 8167300355 18956 
25455 44380 63224 81985 00666 19266 

26087 4501063850 8260901287 19884 
26403 453246416482921 0139720193 
26719 45%9 64477 8323701908 2950.7 

27351 46268 65103838570252921121 
27667 46583 65417 8416902840 21430 
2798346898 65730844800315021740 
28299 47212 66043 84792 03461 ~ ~ 0 4 9  
2861s 47527 66356 8510403771 22358 
28931 fi66669 8541604082 22667 
29246 4815666982 8572804392 22976 
29562 48470 67296 8603904702 23285 
29878 487846760986351 05013 23594 
30194 49099 67922 86663 05323 23903 

30825 4972868548872860594424521 
31141 50042 68861 875980625424830 
-a- 31457 fo35669374879090656425139 

3x772 50671 6948688221 0687425448 
32088 50985 6979988532~0718125757 
V404/129Q 701 12,88844,07495 26066 

I-- 

15010 33981 52870 7167690401 09045 

156 4 34612 53498 72302 9102409666 
'59 2 134928 53812 726159133509976 
------- 

1722836189 550687386592581 11215 

17861 36820 55696 7449093203 11835 

18811 37766 56638 7542894137 12765 

-- ----- 

------- 

--- 

226094x547 60402 7917697 i 69 16481 
-__i_- --- 

23557 4249' 61343 801 '3 98801 '7409 

24506 43436 62283 81049 99733 '8337 

2577' 446956353782297oo97619575 

2703 5 459 54 64790 83 545 022 I9 208 12 

---- -- - 
---- --- 
7- 

--- 

--- 
-- ---- 

--- --- 
-- 30510494'368235 869740563.7 -- 242'2 

- 

------ 
8. I 8. I 8. I 8. I 8. 1 8, 

26066 
26374 
26683 
26992 
2730' 
27610 

28227 
28536 
28844 
291 53 
29462 
29770 
30079 
30387 
30696 

31313 
31621 
3'930 
32238 
32547 
32855 
33163 
~ 4 7 2  

34088 
34396 
34705 
35013 
35321 
35629 
35937 
36246 
36554 
36862 

33780 

37'70 
37478 
37786 

38402 
98710 
390'8 
39326 
39634 
39941 
40249 
40557 
40865 
41173 
41481 

83 I 83 I 83 I 83 I 83 I 8 4  ------ 
-__--- 44557 62969 8130499561 "14' 

45787 64194 82523 00775 18950 

44864 63276 81609 99865 18043 
45x72 63582 8191400168 18346 
45479 63888 8221900472 18648 

4609464500 82828 0x079 19253 
2791846402 64806 83133 01382 19555 

46709 651 12 83438 01686 19857 
4701665419 83743 0198920r:59 

4763 1 6603 1 84352 02596 20764 
47938 66337 84657 02900 21066 
48246 66643 84961 03203 21368 
48553 66949 85266 03506 21670 
4886067254 85571 03810 21972 

.__----- 49167 67560 85875 041 13 22274 
3100449475 67866 861800441622576 

49782 68172 86485 0472022878 
50089 68478 86789 05023 23 18c 

50703 69090 87398 05629 23784 

51624 70007 88312 0653924690 
51931 70313 886160684224992 

52545 70924 89225 07448 25596 
52852 7'230 895390775' 25897 
53'59 7'535 8983.3 08055 26199 

------ 

----- 
47324 65725 84047 02293 20462 

------ 

------ 
5039668784 8709405326 23482 

510'069395 87703 05933 24086 
51317 69701 88007 0623624388 

-- --- 
52238 70618 8892007145 25294 

53466 71841 9013808358 26501 
53773 90442 08661 26803 
54080 72452 9074608964 27104 
54387 72757 91051 09267 27406 
54694 73063 9'355 09569 27708 
55000 73369 9'659 09872 28005 
55307 736749'963 10175 283" 
55614 7397992267 10478 28613 
55921 74285 92572 10781 28914 
56227 74590 92876 I 1084 2921t 

38094565347489693180 11387 29517 
56841 75201 93484 I 1690 29815 
57147 7550693788 11992 301%~ 
57454 7581294092 12295 30422 
57761 76117 94396 12538 30722 
58067 76422 94700 12901 31025 

---- 58374 76728 95004 13203 3'32t 
$8680 77033 95.708 13506 3'62f 
58987 77338 9561% 13809 3'925 
59293 77643 95916 141 11 3223c 
59600 77948 96220 '44'4 32531 
59906 78254 96523 14716 3283: 

4178860213 7855996827 1501933134 
4ZO9660519 7886497131 15322 33436 
------- 
4240460825 79'69 97435 156243373; 
427'I*r327947497739'5927@ 
4301961438 79779 98042 16229 34335 
4332761744 80084 98346 1653134641 
436346205180389 98650 16834 34942 
43942023578069498954 171363524; 
442496266380999 99257 '7439 35544 
4455762969899561 '7747 3584' 

Co-Sine Deg. 80 

2 Deer. Co-Sine 

Sine Deg. 86 



3 Deg. Tangent 
, .  3 De& Co-Tangent 

, . . .. .. 
I 

Co-Tangent Deg. 86 T a  nge n t Deg. 86 



Co-Sine 
I 1 1 1  I I 

------ 
9. 9. 9. 9. 9. 9. I f  

99 99 99 99 99 99 
i+8878o88685)8859888506884'4= ------- 88870 88779 88688 88596 88505 88412 5 
88868 88777 88686 8859s 88503 8841 I 4 8  
88867 88776 88685 88593 88501 88409 57 
88865 88774 88683 88592 88500 86408 56 
88864 88773 88682 88590 88498 88406' 5 5  
88862 88771 88680 88589 88497 88405 54 

88859 88768 88677 88586 S849488401 5; 
88858 88767 88676 8858488492 88400 5 1  

88855 8876488673 88581 88489 88397 4 
88853 68762 88671 --A- 8858088488 88395 48 
88852 88761 8867 88578 88486 88394 47 
88850 88759 88668 88576 88485 88392 46 
------I- 88849 88758 88667 88575 88483 88391 45 
88847 88756 88665 88573 88481 88389 44 
88846 88755 88663 88572 88480 88388 43 
88844 88753 88662 88570 88478 88386 42 

88841 88750 88659 88567 88475 88383 40 
88839 -----239 88749 88657 88566 88474 8838 
88838 88747 $8656 8856488472 88380 38 
88836 88746 8865488563 88471 88378 37 
------A 88835 8874488653 88561 88469 88377 36 
88833 88743 88651 88560188468 88375 35 
88832 88741 88650 88558 88466 88374 ,34 
88830 88740 88648 88557 88465 88372 73 
88829 88738 88647 88555 88463 88371 32 
88827 88736 88645 88554 88462 8836 I 
88826 8873 5 88644 88552 88460 8836sf 30 
88824 88733 8864.2 88550 88458 88366 29 
88823 88732 88641 8854988457 88364 28 
88821 887308863988547 88455 88363 27 
88820 88729 88638 88546 8 8 4 5 4 8 8 3 d ' T  
88818 88727 88636 8854488452 88360 2 5  
88817 887268863588543 88451 88358 24 
88815 88724 88633 8854.1 8844 88357 23 
888148872388631 885408844!8*355 
88812 88721 8863088538 88446 88154 21 

8881 I 8872088628 88537 88445 88352 2 0  
8880 887188862788535 88443 88351 19 
88808 88717 88625 --- 8857488442 88349 18 

--AI_. 
88806 887 1 5  88624 88532 864+0 88348 17 
88805 887148862288531 88438 88346 16 
88803 ------- 88712 88621 88529 88437 88344 I 5 
8 8 8 0 ~  8871 I 88019 88528 88435 88343 14 
88800 88709 88618 88526 88434 8834' 13 
88799 88708 88616 88524 88472 88340 12 

88797 88706 88615 88523 88431 88338 I I 
88796 88705 88613 88521 88429 88337 I O  
88794 88703 88612 88520 88428 88775 9 

88791 8870088609 885x7 88425 813332 7 
8879088698 886078851588423 88331 6 
68788 88697 8860688514 G-7 
88787 88695 8860488512 88420 88327 4 
88785 886948860288511 --- 8841888326 3 
88784 88692 88601 8841 7 88324 2 
88782 88691 88599 88508 85415 88323 I 
B8780 88689 88598 88506 884148872; 0 

----A 

i T i 4 G ~ ~ ~ ~ ~ y  

mj3lj@p%&885838849rjqg~ 
-- 

==8866088569wE&&qI 

-----+II 

------- 

-------- 

___- 

-- 

-----.--- 

$&~iTs?loag 8mG-T 
---- 
--- 
--- ---- 

Sine 



Tangent 
M %  

I I I I 

I I-I-I---I-!-I- 

I I I 

4 Deg. Co-Tarigent 

Co-Tan gen t 
M 

Tangent Deg. 85 



Sine 4 Deg. s Co-Sine 

Deg. 85 

12' 13' ~ 4 '  15' 16' 17'  18' 19' 20' 21' 22' 23' 

,99 ' 9 9  99 99 99 99 99 99 99 99 99 99 

------ _I----- 

9. 9. 9. 9. 9. 9 .  9. 9. 9. 99 9. 9.  // 

---__.-- ---.----i..-- 
88321 8822888135 88041 8794787853 87758 ----I_ 87663 87567 87471 87.375 87978& 
88320 88227 88133 88040 8794687851 87756 87661 87566,87470 87373 59 
8831888225 88132 88038 8794487850 87755 87660 8756487468 87372 87275 58 
88317 882248813088037 8794287848 87753 87658 87562 87467 87.370 87274 5 7  
88375 88222 88035 87941 87846 87752 87656 87561 87465 87369 87272 56 
8831488221 88x27 88033 8793987845 8775087655 87559 87463 87367 87270 s s  
88712 88219 88126 88032 87935 87843 87748 87653 87558 87462 87365 87269 54 
88310 88217 88124 88030 87936 87842 87747 87652 8755687460 8736487267 53 
88309 882~6 88122 8802y 87935 87840 87745 876508755487459 87362 87~65 52 
88.307 88214 88121 88027 87933 87839 87744 8764.8 87553 87457 87361 87264 5 :  
88306 88213 881x9 88026 87931 87837 87742 87647 87551 87455 87359 87262 50 
883048821 I 88118 8802487930 87835 87741 87645 87550 8745487357 87261 49 
88303 88210 881 16 88022 87928 87834 87740 87644 87548 87452 87356 87259 48 
88301 88208 88115 88021 87927 87832 87737 87642 87546 87450 87354 87257 47 
88300 88207 88113 88019 87925 87831 87136 87641 87545 8744987353 87256 46 

88296 88203 881 IO 88016 87922 87828 87733 87637 87542 87446 87349 87253 44 
88295 88202 88108 88015 8792087826 87731 87636 87540 8744487348 87251 43 

-I_-. ---I_I_- I_- 

-----I_ ------- 

------ 

88298 88205 881 12 880x8 8792487829 87734 87639 87543 81447 87351 87254 45 
---I_-- -__.----- 

------ 88293 88200 88107 88013 879'987824 87729 ------- 8763487539 87442 87346 87249 42 
88292 88199 88105 88012 87917 87823 87728 87633 87537 87441 87344 87248 41 
88290 88197 88104 88010 87916 87821 87726 8763' 87535 87439 87343 87246 4a 
88289 88196 88102 88008 8791487820 87725 87629 87534 87438 87341 87244 39 
88287 8819488101 88007 87913 87818 87723 87628 87532 87436 87340 87243 38 
88286 88193 8809988005 8791 I 87816 87722 87626 87531 87434 87338 87241 37 
8828488191 88098 88004 8790987815 87720 87625 8752987433 87336 87240 36 
88283 88189 88096 88002 87908 87813 87718 87623 87527 87431 87335 87238 35 
88281 88188 88094 88001 87906 87812 87717 87621 87526 87430 87333 87236 34 

3.7 
88278 88185 88091 87997 87903 87809 87714 87618 87523 87426 87330 87233 32 
8827688183 88090 87996 87902 87807 87712 87617 87521 87425 87328 8.7232 I 
88275 8818288088 879948790087805 8771087615 875198742.1 87327 87230 & 
88273 88180 88087 87993 87898 87804 87709 87613 87518 87422 87325 87228 a9 

88270 88177 88083 87990 87895 87801 87706 87610 87515 87418 87.722 87225 27 
88269 881 75 88082 87988 87894 87799 87704 87609 87513 8741 7 87320 87223 26 
88267 8817488080 87986 8789287797 87702 87607 875'11 87415 8 j31987222 25 
88266 88172 88079 87985 87891 87796 87701 87605 875'0 87414 87317 87220 2 4  

8826488171 88077 87983 8788987794 87699 87604 67508 87412 873x5 87219 23 
88262 88169 88076 87982 87887 87793 87698 87602 87507 87410 87314 87217 22. 
88261 88168 88074 879808788687791 8769687601 87505 8740') 87312 87215 21 
88259 88166 88073 87979 8788487790 87695 87599 87.503 87407 87311 872'4% 
88258 88165 88071 87977 87883 87788 87693 87598 87502 8740687309 87212 19 
88256 88163 88069 87975 87881 87786 87691 8759~~75008710487307 8721 1 18 
88255 88161 88068 87974 87880 87785 87690 87594 87199 87402 87306 87209 I 7 
88253 88160 88066 87972 87878 87783 87688 87593 87497 87101 87304 87207 16 
88252 88158 8806q 8797 I 87876 87782 87687 87591 87495 87.399 87.701 87206 15 
88250 88157 8806.3 87969 8787587780 87685 8759087494 87398 87301 87204 14 
88248 881 5 5  88062 87968 87873 87779 87683 87588 87492 87396 8729 87202 13 

88245 88152 88058 87964 87870 8777F 87680 87585 87489 87393 87296 87199 1 I 
8824488x51 88057 87963 8786987774 8767987583 87487 87391 87295 8,7198 IO 
88242 8814988055 8,7961 87867 87772 87677 87582 87486 87.790 87293 87'96 - 9 
88241 88147 8805489960 87865 87771 87675 87580 874848738887391 87'94 8 
88239 88146 88052 8795887864 87769 87674 87578 87483 87386 87290 87193 7 
882388814488051 8795787862 87767 87672 87577874&873858728887191 6 
8823688143 8804987955 87861 87766 87671 87575 8747 87383 87286 87189 5' 
8823488r418804.H 87953 87859 87764 87669 8757487478 $7381 87285 87188 4 
88z3g 88140 88046 879p 878q7 87763 87668!75'728747687380 87283 87186 ,? 
88231 88138 88044 8795087856 87761 876668757087475 87378 87282 87185 2 
88230 88137 88043 879498785487760 8766487S69 87473 87377 87280 8,7183 I 
88228 88x75 88041 87947 87853 87758 8766.3 W 8 ? 4 7 J  87375 87278 $7181 0 

----_I- -_c_----- 

______-- ---------- 

88279 88186 88093 8799987905 87810 8771 5 87620 87524 87428 87.332 87235 

------ ------- 
88272 88179 88085 87991 87897 87802 87707 87612 87516 87420 87324 87227 28 
--I_--- -I_----- 

-------- 

------ ----- 
----__.- -------- 

-_ ____--- - --_I----- 

88247 8815488060 87966 87872 87777 87682 87586 87491 87394 8729 E 87201 12 --- ------- 
,------ ----- 
---I_--- - 
-I_---- I_ 

I_------ 

47' 46' 45' 44' 43' 42' 41' 40' 39' 38' 37' 36' '' 
i 

Co-Sine Sine Deg. 85 



Tangent 

12' 

11. 

13 

-, I 

1 I I I 
13' t4' 15' 16' 17' 18' 19' 20' 

11. XI. 11. XI. XI. 11. 11. 11. 
13 I 3  12 12 12 I2 12 12 

---_L-- --- --- 
8. I 8. I 8. 

21' 

11. 
XI 87 I 87 I 87 

22' 23' --- 
11. TI. // 

X I  1 1  ---- 
61623 78487 9528( 

62186 790489584! 
62467 -A- 793289612! 

63030 79889 96681 ---- 63312 801709696: 

6415681011 --- 97801 
64438 81291 9808c 

65001 8 18 52,98635 
65282 82132 98911 
65 6382 129919; 

--- 
61904 78767 9556( 

62749 79609 9640r 

63593 80450 97242 
63875 80730 9752' 

647'9815719835( --- 
65 B .  4582 2 939947f 
661268297.3 9975! 

66689 8.353.1 003 Ii 

67532 8437401 ' 5 '  
678 '1 84654 0 143' 
68095 84934 01 7% 

68657 854940226; 
6893s 857740~54( 

66407832530003~ 

66970 83814 0059: 
67251 9+094 00875 

-- -- 

68376 --- 85214 01981 

69220 86055 0282 1 

69501 86.335 0310, 
69782866150338: --- 7006.3 86895 0366: 

--+ 

70344 87175 03941 
70625 87455 0422( --- 70906 87734 0449' 

7'749885740533: 

723" 89'34 0589: -- 72592 894140617: 
72873 89694 0645( 
73753 99973 0672! --- 734.74 90253 07001 
737'5 90533 0728: 

-- 74277 9109207 -I_ 41 

71187 880140477I 
71468 88294 0505( 

72030 88854 0561, 

.- 

73996 90813 07$6! 

74 i 38 91652 0840: 74 58 91372 0812:  

75119919320868( 
75400 9221 I 0895' 
--- 
75681 92491 0923; - 75961 92770 -- o951( - 
76242 93050 09791 
76523 93330 1007: 
7680.7 93609 103 s ' --- 
77084 9388 1063' 

77926 9.5727 1146: 
78206 95007 I 174~ - 78487 95286 1202: 

77.64 9416 il ro9bl 
77 a 4s 94448 1 1  18: --- 

-- c_ 

- 
8. 
88 

- 
8. 
88 
7-1 88 

Go-Tangent 

Co-Tangent Deg. 85 Tangent Deg. 85 



Sine 
Y 

24‘ 25’ 26’ 27‘ 28’ 29‘ 30‘ 31‘ 32’ 33‘ 34‘ 35’ 
- - ---- - - 

11 8. I 8. 8. 8 .  8.1 8. ,8. 8. 8. 8. 8. 8. 

Co-Sine 
I I I I I I I 

- --- 

Co-Sine Deg. 85 ,Sine Deo. h 85 



4 Deg. Tangent 

I I-I-I-I-I-I-11-I-I-1-1-1- 

I I I I I I  I I I I I 

Co-Tangent Deg. 85 

4 Deg. Go-tang en t 

Tangent 
N 

Deg. 85 



4rDeg. Sine 



4 ' Deg. Tangent 

$1313 66750 
$1571 67006 
5 1829 67263 
52086 67520 
52344 67 77 7 
52602 68014 
52859 68290 
-4 

53 1 I 7  68447 
5337568 04 

53890693'7 
54'47 6 9 x 4  
54405 69830 
54662 70087 
$4920 70344 
55'77 70600 
55435 70857 
5 5092 7' 1 ' 3  
55950 71370 
56207 71627 
56465 7 1883 
56722 72140 

5723772 53 
5749472909 
57752 73'66 
58009 -- 73422 

58924 73935 
58781 74191 
$9038 74448 
59295 74704 
59553 74960 
59810 752'7 
bo067 75473 
60324 75729 
60582 75986 
60839 70242 
61096 76498 

61610 7701 1 
61867 77267 

53632 69060 

56980 72296 

58266 73678 

-- 
61353 76754 

62124 77523 
62381 77779 
62639 7803 i 

63 I53 78548 
634.10 -- 78804 
6 3 W  7906c 
63924793'6 
64181 79572 
64438 7982E 

64952 8034c 

I 7' 16' 

-_I 

62896 78291 

64695 80084 

Co-Tangent 

Co-Tarigent 

+-'--- 36' 37' 38' 39' 40' 41' 42' 43' 

11. 11. 11. 11. XI. 11. 11. 11. 
09 09 09 OS 08 OS 08 08 

Tangent , Deg. 85 



/ I  11'1 IO' 9' I 8' 7' 4' 5' 4/ 
1 

Co-Sine 

Co-Sine 

---- 
8. 8. 8. 8. 
93 93 93 93 

~ 4 8 1  I 59422 73983 88496 
I5055 59665 74226 88738 
15299 59908 74468 88979 
15542 60x51 7471089220 
15786 60394 74952 8 3  
~603060637 75195 89703 
1627460880 ---- 75437 89945 
$51861123 7567990186 
16762 61366 75921 90427 
1700661609 76163 90669 
.724961852 76406909Xo 

.7981 62581 7713291634 
,8224 62824 77374 91 87 5 
,846863067 77616921 17 
.871263310 7785892358 

- - 
- 

---- 
,7493 62095 76648 9' 1 5  I 
I7737 62338 7689091393 

---- 
395663553 78100 92599 
.9'99 63795 78342 92840 
,9443 64038 78584 9308% 

,9930 ---- 64524 79068 93564 
01 7464767 793'0 93805 
0477 650'0 79552 94046 
0661 6 5 2 ~ 2  7979494288 
0905 65495 8003694529 
1148 65738 80278 94770 

I 879 66466 81 004 9 5493 

23666695' 8148895975 

---- 2853 67437 8197' 96457 

3340 67922 82455 96939 

3827 68407 8293997421 

43 '4 68892 83422 97903 
4557 69'35 8366498144 
4800 69378 8390698385 

5287 69863 84389 98867 
5530 70105 8463' 99108 
5774 70348 84873 99349 
6017 70590 85"499589 
6260 70833 853 56 99830 ---- 6504 7'075 855970007' 
6747 713'885839003'2 

-- 7233 718028632200794 - 
7476 72045 865640'034 

---- 7967 72530 8704701516 

,9687 64281 78826 93323 

---- 
1392 65981 -- 805209501 I 
1635 66223 80762 95252 

2122667098124695734 

2609 67 194 81 730 96216 

3096 67679 82213 96698 

---- 358368165 8269797180 

4070 68650 83 180 97662 

.__- 

---A 

7-w- 

----- 5044 69620 84147 98626 

- 

6990 7 I 560 8608 I 005 53 

7720 72287 86805 01275 

Deg. 85 Sine Deg. 83 



4 Deg. Tangent 
1 I 1 I ' I  1 1 -  1 I 

4. Deg. Co-Tangent 

Co-Tangent Tanqena 
c 



5 *e& Sine 

---- 
/ I  8. 

1737631743.46063 60335 74561 
17616 3'982 4630' 60573 74797 
17855 32221 4653960810 15034 
18095 3246046778 61048 75271 

1 8. 1 8. I 8. 1 8. 1 8. 1 8. 

Co-Sine 

9. 9. 9. 9. 9. 9. rr 
99 99 99 99 99 a9 

G W o w G G j Z G 4 G  

32369 82656 82542 82429 82325 82200 58 
82161 82654- 82422 82313 82198 57 
32765,82652 8253982425 8231 I 82196 56 
32763 826508253? 82423 82309 82195 5 5  
62161 82648 82535 82421 82301 82193 54 
82759 82646 82533 8241982305 82191 53 
82752 8264482531 8241282303 82189 52 
82,756 82643 8252982415 82301 82187 5 1  
82754 82641 82414 82299 82185 so 
82752 82639 82525 82412 82198 82183 4 
82750 82637: 82524824~08~29682181 4! 
82148 82635 82522 82408 82294 821 79 47 
82146 82633 82520 82406 82292 8ar 77 46 
8274482631 825188240482290 82175 45 
82742 82629 82516 82402 82288 82174 44 

82739 --I_---- 8 ~ 6 2 6  82512 8 ~ 3 9 8  82284 821 70 42 
82737 82624825108239682282 82168 41 
82735 82622 82508 82395 82280 82166 40 
82733 82620 82506 82393 82228 82164 39 
82731 82618 82505 82391 82a77 82162 38 
82229 82616 82503 82389 82275 82160 37 
82721 82614 82501 82387 82223 821 58 76 

82224 82610 82492 82383 820b9 82154 34 
8232282609 82495 82381 82267 82152 33 
82720 82607 82493 82379 82265 82151 32 
82218 $2605 82491 2377 82263 82149 r 
8271682607 82489 2326 82261 82147 j c  
8271482601 82488823748225982145 29 
82712 82599 82486 82372 82258 82143 28 
82710 82597 8248482370 82256 8 2 1 4 ~  27 

82702 82593 824808236682252 82137 25 ------- 82705 82592 824788236482250 82135 24 
82703 82590 8247682362 82248 82135 23 
8 2 ~ 0 1  82588 824748236082246 82131 22 

82699 82586 82472 82358 82244 82130 ZL 
82692 825848247082357 82242 82128 2c 
82695 82582 8246982355 82240 82126 19 
82693 82580 82461 82353 82238 82124 18 
82692 82578 82465 82351 82237 82122 1 7  
8269,o 82~7682463 (32349 82235 82120 16 
82688 82575 82461 82347 82233 821 18 r 5 
82686 82573 82459 82345 82231 821 16 '4 

82662 82569 82455 82741 82227 821 12 12 

85680 82567 82453 82339 82225 821 I O  t I 
82678 82565 82452 82338 82223 82108 EC 
8 ~ 6 7 6  82563 82450 82336 82221 82107 9 
k 6 7 5  82561 82448 8233482219 82105 8 
82673 82559824468233282217 82103 3 
82671 82558 8244482330 82216 82101 6 
82669 82556 82442 82328 82214 82099 5 
82667 82554 82440 82326 82212 82097 4 
82665 82552 82438 82324 8mro 82095 3 
82663 82550 82436 82322 82208 8 ~ 0 9 3  z 
82661 82548 82434 82320 82206 82091 I 
82660 82546 824.33 82318 82204 82089 0 

-- ----- 
32171 82658 8254482431 82317 82202 59 

---- -- 
------- 

---- --- 

------- 
------- 
82740 82622 825148240082286 82172 43 

------- 
-__.----A 

82225 82612 8249982385,82271 82156 35  

-----.__- 

1 
----I_--- 

i % j a ~ i z $ i & G i ~ ~ 2 0  

------- 

---- 

--_----- 
8268482521 82457 82343 82229 82114 13 
---+--- 

------- 
----- .I__- 

------4 

- ------ 

Co.Sin e D3g. 84 Sine Deg. 84 



5 Deg. Tangenr 
1 I 1 

- 
8. 
95 

--I-.-. 

8. 1 8. I 8. 
95 95 95 

71-t 
9s 95 

L I 1 1 1 

. Co-Tangent 

Co-Tangent Deg. 84 -r. A n 'l'angen t Ueg. 84  



5 Deg. 

82041 
82039 
82038 
82036 

82032 
82030 
82028 

82022 

82018 

82013 
82011 

82007 
82005 
82002 

Sine 

81926818108169481578 81461 
81 924 81 808 81692 81 576 81455 
81922 81806 81690815748145; 
8 1920 SI  805 81688 SI  572 8145 5 

8203481918 81803 81687 8157081452 
81916 81801 81685 81568 81451 
8 1914 8 I 799 81683 SI  566 8 I 445 
81913 81797 81681 81564S144; 

8202681911 81795 8167981562 81445 
820248190981793 816778156081444 

81907 81791 816758155881442 
8202081905 8178981473815578144~ 

81903 81787 81671 81555 81438 
820168190181785 816698155381436 ------ 82or48189981783 8166781551 81434 

81897 81781 81665 8154981432 
81895 8177 81663 81547 8143c 

8200981893 8r77i816618154581428 ---- 
81891 817768~65981543 81426 
818898177481657 81541 81424 
81888 8177281hc681~2081~22 

---- -- 

---I- 
-- 

----- 

------ 

c Dee. eo-Sine 

8133881221 
81336 

J v 

------- 
813448122681108 80990'80872 80753 35 
8134a8122481107 80988'8087080751 34 

80749 3.7 --___-I--- 
8 1 ~ 0 3  8098480866 80742 32 

8133481217 81099 8098080862 80747 4;: 
813328121581097 809788086080741 29 
8133081213 81095 8097680858 80739 28 
811288r211 81002 8 0 ~ 7 4 8 0 8 ~ 6 8 0 7 ~ 7  27 

8134081222 81 105 8098680868 I 

8 IZ 19  81 I O I  80982 80864 80745 
-----A* 

I /  1--1-l-'-----1---4--11-i- l-l- 1-l- 

81326 

81322 

81318 
8 1 3  I 7 

- 
0 - 
I 
2 
3 
4 
5 
6 

- 

81209 81091 80972 80854 80735 26 
8132481207 81089 8097080852 80733 25 

81205 81087 80968 80850 80731 24 
8132081203 81085 80967 80848 80729 23 

81201 81083 80965 So846 80727 22 

8 1  IOC) 8 ~ 0 8 1  80462 80fjd4 8 0 7 2 ~  21 

--__---- 

-!-1--l-- ------ 55337 68934182487 9599909468 22895 
555646916082713 962240969223118 

69612 83164 96673130140 23565 

7006583615 97123 I058824012 

7051 7 84066 97572 11036 24458 

57606 711968474298246 1170825128 

58060 71648 85193 98696 1215625575 
582877187485418 98921 1238025798 
58513 72100 85644 99145 12604 26022 
58740 72326 85869 99370 12828 26245 

59194 72778 86320 99819 13276 26691 

59647 73230 86771 00268 13724 27138 

60101 73682 87221 0071 14172 27584 
60327 73908 8744600942 143g6 27807 
60554 74134 87672 01 167 14620 2803 I 
60781 74360 87897 01391 '4844 28254 
61008 7458688122 01616 15067 28477 
61234 74812 88348 01840 15291 28700 
61461 7503888573 02065 1 5 5 1 5  28923 
61687 7526488798 02289 1573929146 

62141 75716 89248 02738 1.6186 29592 
62367 75942 8947402963 16410 29816 
62594 76168 8969903187 16634 30039 
62820 763948992403412 16858 30262 

5579' 69386 82939 964480991623342 

69839 83390 96898 10364 23788 

----- 70291 83840 97347 1081224235 

70743 84291 97797 1126024682 ------ 70969 845'7 98022 11484 24905 

57833 7'42" 84968 9847' '193225352 

--- 

----- 

-- ----- 
58967 72552 86095 99595 13052 26468 

------ 59421 7300486545 00044 1350026915 

59874 73456 86996 0049i '3948 47361 
-----__ 

------ 

-- --- 
61914 7549089023 025'4 '5963 29369 
-___---- 

- -- 
766I990'4903636 17081 30485 
76845 903740386' '7305 30708 ----- 7707' 9059904085 17529 3097' 
77297 9082404310 '7753 3'254 
77523 910490453417976 3'377 

779749150004983 184243'823 

65086 78652 92'75 05656 '9095 32492 

7910.7 92625 32937 06104 '9542 
793299285006329 '9765 33160 
7955493075 06553 '9989 33383 

------ 6689780457 939750745020883 74275 

67350 80908 94425 07898 21330 34720 
67576 81 1349464908123 21 554 34943 

----L 7774891275 04758 18200 71600 

78200 91 725 05207 18647 32046 ----- 7842691950 05431 18871 32269 

7887792400 05880 19318 32715 

79780 93300 06777 20213 33606 
66444 80006 93525 07002 20436 33829 
66671 80231 9375007226 20660 34052 

67123 8068.7 9420007674 21107 34498 

6 7 8 0 ~  813609487408347 21777 35166 
68029 815859509908571 22001 35389 
--I--- 68255 8181 I 9572408795 22224 75612 

8203695 549 0901922448 35834 
68707 82262 95774 09244 2267 I 36057 ---- 68934 82487 9599909468 -- 22895 16280 

8 1 3 1 5  
81313 
81311 
8130981191 
81307 

81 197 81079 80961 80842 80723 2C 
81195 81077 8095980840 80721. 19 
8r19381075809578083880~19 18 

81073 8095580836 80717 1 7  
8118981071 809538083480715 16 

8130581157810G98095~8083280717 1 5  

-I----- 

-----.A 

I I I I 

Co-Sine Deg. 84 

8 1 ~ 7 5 8 1 2 5 8 8 1 1 4 0 8 1 0 2 ~ 8 0 9 0 ~ 8 0 7 8 4  5 1  
81373 81256 SI  138 81020 80901 8078% 5a 
81371 8125481136 8101880899807$0 49 
8136981252 81 1348101680897 80778 48 ----I--- 
81367 81250 81132 81014180895 80776 47 
81365 812488113081012(80893 80774 46 ---- 81363 8124681 r28 8101080891 I--- 80772 45 
81362 81 244 8 I 126 81008,80889 80770 44 
8176081242 81 124 81006,80887 80768 43 

------- 

312798116281043 8 0 ~ ~ 8 0 8 0 6 8 0 6 8 7  2 
31277 81 16081042 80923 80804 80685 I 
----_I-- 31275 81 15881o40 80921 80802 80683 () 

41' 40' 39 38' 37' 36' '' I I ' l  I 
Sine Deg. 84 



f 1-1-l-l-l-I- 

5 Deg. Co-Tangent 

Co-Tangent Deg. 84 

I I  I 1 I 1 
I 8' I I 9' I 20' I 21' I ~2~ I 23' I 

Tangent 
Y 

Des. 5 84. 



Sine I Co-Sine 

24' 25' 
A- 

9- 9. 
99 99 

lo683 80563 
lo681 80561 
lo679 8055s 
10677 80557 m G  
10673 80553 
10671 80551 
lo669 80549 
lo667 80547 
lo665 80545 
lo663 80543 
lo661 80541 

-- 
-- 

A- 

-- 

10659 80539 
10657 80537 
io655 80535 
10653 80533 

$0649 w 2 9  

10645 8P525 

lo651 80531 

$0647 -- 8052; 

io643 80522 
l o 6 4 ~  8052 L 
lo639 8051s 
$063 7 805 I j - $063 5 -- 805 I 5 
lo633 805 I?  
io63 I 805 I I 
io629 80505 
lo627 8050; 
io625 80505 
io623 80503 
~0621 80501 
io6 I 9 8049s 
io617 80497 
lo61 5 80495 
lo6 I 3 80493 
io61 I 80491 
io609 80485 
lo607 8048 j 
io605 80485 
j0603 30483 
io601 80481 

-- 

-- 

-- 

-- 

-- 

-- 
io599 8047s 
$0597 8047 7 
$0595 80475 
$0593 80473 
$0591 80471 
io589 8046s 
$0567 80467 
io585 80465 

$0581 80461 

-- 
50583 80463 

lo579 80455 
305 7 7 8045 i 
io575 8045s 
50573 80452 
30571 80451 
50569 -- 8044~ 
30567 8044i 
30565 8044! 
30563 -- 8044: 

-- 

35' 34' 

----- 
io44.3 ---- 80323 80202 8008 I 
lo441180321 80200 80079 
lo439 80319 80198 80077 
lo437180317 80196 80075 --- 

80315 80194 80073 
80313 80192 80071 

10423 80303 80 I 82 8006 I 
lo421 80301 80180 80059 
lo419 ---- 80299 80178 80057 
104x7 80297 80176 80055 
lo41 5 80295 801 74 80053 
lo413 ---- 80293 80172 80051 
lo41 I 80291 80170 8 ~ 0 4 9  
lo409 80289 80 I 68 80047 
10407 ---- 80287 80166 80045 
io405 80285 80164 80043 
lo403 80283 80162 80041 
io40180281 8016080035 
10399 80279 801 58 80037 
30391 80277 80156 80035 

30393 80273 801 52 8003 I 
$0391 80271 801508002~ 
io389 --__.- 80269 80148 8002; 
~0387802678014680015 
lo385 80265 80144 80023 
30383 .--- 80263 Go142 80021 
lo38180261 801408001~ 
io379 80259 80138 Eo01 7 
lo377 I--- 80257 80136 80014 
io375 80255 8013480012 
10373 80253 80132 80010 
io371 4--- 80251 80130 80008 
$0369 80249 80128 80006 
j0367 80247 80126 80004 
io365 80245 80124 80002 

io363 80243 80122 8000c 
lo361 80241 80120 79998 

----- 

l3.795 ----- 80275 801548003? 

---- 

---- 103 59 $0239 80 I 18 79996 
103 57 8023 7 80 I 16 79994 
io355 80235 801 14 79992 
10353 80233 801 1% 7999c 
~03~18023180110 7998E 
10349 80229 80108 79986 
10347 ---- 80226 80105 79984 
lo345 80224 80103 79982 
10343 80222 80101 7998c 
io341 ---- 80220 80099 7997E 
$0339 80218 80097 79976 
jO337 80216 80095 79974 

$0333 80212 80091 7097~ 
$0331 80210 80089 79968 
io329 80208 80087 79966 
30327 80206 80085 79964 
30325 80204 80083 79962 
30323 80202 80081 7996'3 

io335 802I4 80097 79972 

I_--- 

-1-- 1- 

33/ I 32' I 3 I /  1 30' 

S.ine 

-----I--,- 

9. 9. 9. 9. 9- 9. 
99 99 99 99 99 99 

79969 79838 79716 79593 79470 79'347 
79958 79836 797'47959' 79468 79345 
79956 79834 797'2 79589 79466 79342 
------- 79954 79832 797'Q 79587 79464 7934' 
79952 79830 19708 7Y585 79462 79335 
79950 79828 79706 79583 79460 7933; 
---I_-- 79948 79826 79704 79581 79458 79335 
79946 79824 7970' 79579 79456 79332 
79944 79822 79699 79577 79454 7933c ------ 79942 79820 79697 79575 79452 79326 
79939 798x8 79695 79573 79450 7932t 
79937 79816 79693 7957' 79448 7932L 
79935 79514 79691 79569.79446 79322 
79933 79812 79689 79567 79444 7932C 
7993' 79809 79687 79565 79441 793'f ------ 79929 79807 79685 79562 79439 793'( 
79927 79805 79683 79560 79437 79314 
79925 79803 79681 79558 79435 793" ------ 79923 79801 79679 79556 79433 7931c 
7992' 79799 79677 79554 7943' 7930f 
799'9 79797 79675 79552 79429 793oc --- 799'7 79795 79673 79550 79427 79301 
799'5 79793 7967 I 79548 79425 79.305 
799'3 79791 79669 79546 79423 793oc 
799'1 79789 79667 79544 79421 7929; 
79909 79787 79665 79542 79419 7929: 
79907 79785 79663 79540 794'7 7929: 
---4-- 79905 79783 79661 79578 79415 7929' 
79903 79781 79659 79536 794'3 79285 
7990' 79779 79657 79534 7941' 7928; 
-----u 79899 79777 79655 79532 79409 79281 
79897 79775 79652 79530 79407 79282 
79895 79773 79650 79528 79405 79281 ----- 79893 7977' 79648 79526 7940279275 
79891 79769 79646 79524 79400 7 ~ 7 i  
79889 79767 79644 79522 79398 79275 ------ 79887 79765 79642 79519 79790 79271 
7988579763 79640 795'7 79394 7927' 
79883 79761 79638 795'5 79392 79"5 
-----.-.I 7988' 79759 79636 795'3 79390 7926. 
79879 79757 79634 795" 79388 7926; 
79877 79754 79632 79509 79386 79265 ---.-- 79875 79752 79630 7 9 ~ 7  79384 7926c 
79873 79750 79628 79505 79382 7925t 

79868 79746 79624 79501 70378 79254 
79866 79744 79622 79499 79376 7925' 
79864 79742 79620 79497 79374 7925C 
79862 79740 79618 79495 79372 7924f 
79860 79738 796x6 79493 79370 7924t 
79858 79736 796x4 7949' 79368 79244 ------ 79856 797.74 796x2 79489 79365 7924: 
79854 79732 79610 79487 79363 7924c 

---__.-- 79850 79728 79605 79483 70359 7923t 
79848 79726 79603 79480 79357 79234 
79846 79724 79601 79478 79355 7923' 
79844 79722 795% --_I: 79476 793 53 7922~ 
79842 79/20 79597 79474 793 5 I 79225 
79840 797'8 79595 79472 79349 79225 
79838 79716 7959379470 79.347 79223 ,---1--- 

---_I-- 

__I----- 

------ 

79870 79748 79626 79503 79380 7925c 
------__. 

-- 

79852 79730 7q607 '19@5 79361 7923t 

--- 

D& a' 

- 
I/ 

L- 

60 
5 0 

57 

55 
54 
53 
52 
5' 

So' 
49 
48 
47 
46 
45 
44 
43 
42 
41 
40 
39 
38 
37 
36 
35 
34 
3.3 
32 

58 

56 
- 

I_ 

- 
- 
_I 

_. 

- 
- 

- 
-- 
"9 
28 
27 
20 
25 
24 
"3 

- 

_I 

2" 
21 - 
2 0  
'9 
18  

' 7  
16 
' 5  
' 4  
'3 

- 

- 
I 2  

I 1  
_. 

I O  
9 
8 
7 
6 
5 
4 
3 

- 

- 

I_ 

2 
I 

0 - 
/ I  

- 



5 Deg. Tangent 
I I I I I I I I  I I I I I  I 

I I 1 I I I I I  I I I I I 

n m  n I. 

3 Deg. Go-Tangent 

L o  G. 1 'an g e n t ueg. 84 
m 
1 angenlr Deg. 84 



5 Deg4 Co-Sine Sine 

Co-Sine Deg. 84 

--4 

36' 37' 38' 39' 40' 41' 42' 43' 44' 45' 46' 47' 
------ ------ 

Deg. 84 



5 Deg: 

" 8. 8. 
9 9 .  99 

0 '45'42750 
1 '4731 277 '  
2 '4948 2793 --- 3 151642815 
4 15381 e836 

155982858 
158' 2880 -2- 

7 160312901 

--- 9 16465 2.944 

c-- 

--_I 

i, 
8 162482923 

;o 16681 2y66 
[ I  168982988 

[3  '733' 3031 
'4 '7548 305' 
'5  '7765 3074 

ID. 171153004 --- 

16 17981309f 
17 18x98311; 

Tangent 5 Deg. 

38' 39' 40' 41' 

8. 8. 8.  8. 
99 99 99 99 

Co-Tangent 

Co-Tangent Deg. 84 Tangent , 
% 

a Deg. 84 



Sine. 
I 1 I I I  I I I 1 

5 Deg. Co-Sine 
I 

48' 49' 50' 5" 52' 53' 54' 55' 56' 57' 58' 59' 

9. 9. 9. 9. 9. 9. 9- 9. 9. 9.  9. 9. '1 

99 99 99 99 99 9 9 '  99 99 99 99 99 99 

Deg. 84 



Tangent c De€!. Co-Tangent 
U U U 

Co-Tangent Deg. 8 4. 

- 
IO. 

99 

- 
IO. 

99 

--- 
IO. I, IO. 1 IO. 
99 98 98 

I I I 

m 

I I I - I '  . 

'd angent Deg. 84 



, -  Co-Sine 6 Deg. Sine 

Co-Sine Deg. 83 Sine Deg. 83 



6 Deg. Tangent 
-L 

-- ------ 
N 9. 9. 9. 

02  0 2  02 

6 Deg. Co-Tangent 

J I I I  I I I 1 1 I I I 

Co-Tangen t Deg. 83 
R 

Tangent Deg. 83 



6 Deg' Sine 6 Deg. Co-Sine 

Co-Sine Deg. 83 

I I I II  1 -  1 1 1 1 . -  1 

99 1 9- 1 9. 1 99 1 9. 1 9. j j  9- I 9- 1 9. 1 9- I 9- 1 9. 1 
99 99 99 99 99 99 99 99 99 99 99 99 

Sine Deg. 83 



.Tangent 

Co-Tangent Deg. 83 

6 Deg. Co-Tangent 

Tangent Deg. 83 



6 Deg. Sine 6 Deca &-Sine 
U 

Co-Sine Deg. 83 Sine Dcg. 83 



6' Deg. Tangent ti Deg.' Co-Taagent 
I I I I 

L;o-'l-angen t Deg. 83 

4 

30/ 3'/ 32' 33' 34I 35' - ----- 
IO. IO. IO. IO. IO. IO. It 

94 94 94 93 93 93 

n Tangent Deg. 83 
u 



6 Deg. Sine 
- 

1 I 1 I I I 

6 Deg. Co-Sine 

9 6  I 9. I 9. 1 9 .  I 9. I 9. I 
0 6  06 06 07 07 07 

CoLSine Deg. 83 
A .  

Sine Deg. 83 



6' Deg. Tangent 

. 
Co-Tangent . Deg. 83 

6 Deg. ' CodTimgent 

Tangent 



6 Deg. Sine- 6 Deg. Co-Sine 

Co-Sine Deg. 83 Deg. 83 



6 Deg. e Tangent 6 Deg. Co-Tangent 

I I I I n 

54' 55/ 56f 57/ 58' 59' 

---dTT 08 9. 08 9. 08 9. 08 08 08 

Co-Tangent Deg. 83 
T 

Tangent Deg. 83 



Co-Sine , Sine 

- 0 0 ~ ~ ~ ~ 3 6 7 0 4 7 4 0 5 5 6  --- 
0421 0575070408100892 -- 0590 07440873 0978 - 1060 

0929 I 0 8 2  1210 1315 1395 
'099 '251 '379 1483 1563 

0252 0406 0536 0642 0724 

07600913 1042 I 146 rPz.8 

1268 1420 1547 1651 1731 
1437 1589 1716 1819 $899 
1607 1758 1885 1987 2067 
1776 1927 2053 %is62234 
1946 2096 2222 2324 2402 
21 15 2265 2390 2492 2570 
2284 24342559 2660 2738 
2454 2603 2727 2828 2905 
2623 2771 28962996 3073 
2792 2gk03O643I65324I 

- 

--- -- 

----- 

- --- -- 
2962 3 199 3233 3333 3409 
3'3' 3278340235Of 3576 
3300 3447 3570 3669 3744 
3470361637393837 39'2 
3639 3785 3907 4005 4080 
3808 3954 4076 4'73 4247 

4147 4292 4413 45'0 4583 
3977 4123 4244 434' 441 5 

4485 4629 4749 4846 4918 

6854 6993 7107 7'98 7265 
7024 7162 7276 7366 7432 
7'93 7730 7444 7534 7600 
7362 7499 7612 7702 7768 
7531 7668 7781 7870 7935 
7700 7837 79498038 8103 
7869 8005 &I 18 8206 8270 
8038 8 I 74 8286 8374 8438 
E 8343 8454 8542 860; 
8377 8;12 8623 8710 8773 
8546 8680 8791 8877 8940 
8715 ----- 8849895990459'08 
88849018912792139275 
9053 918692969381 9443 

939' 952496329717 778 
9222 9'3 5 5 9464 9549 96 10 

)560 9692 9so1 9885p9415 
97299861 9969°05Z01~3 
98980030 0x37 CQ.210280 
3068 0198 0305 0388 0 48 

-- 

3217 0367 04740556j0 It 1 5  ----- 
I 1 1 1 I 

Deg. 82 Sine 

9 .  4. 9.  9. 9. " 

996 I I I I I  996  996 996 996 -. - --- 5937 s778 56'93459 5299% 
5935 5776 5616 5456 5?96 
5932 5773 5614 5454 5294 58 
5929 5770 561 1 5451 529' 
5927 5768 5608 5448 5288 56 
5924 5765 5606 5446 5286 5 5  - 592' 5762 5603 5443 5283 - 54 
59'9 5760 5600 5440 5280 53 
59'6 5757 5598 5438 5278 9 -- 5913 5754 5595 54355275 5 '  
59" 5752 5592 5432 527" 50 
5908 5749 5590 5430 5270 

5903 5744 5584 5424 5264 47 
5900 5741,5582 $422 5261 46 
5898 5738 5579 5419 5259 45 
5 8 9 5 5 7 3 6 3 3 5 2 5 6  44 
5892 5733 5574 5414 S253 43 
5890 5730 557'  54" 525l  4% 
5887 5728 5568 5408 5248 41 
5884 5725 5566 5406 5245 40 
5882 5723 54% 5243 39 5 5 %  
5879 572c; 5560 5400 5240 38 
5876 57 '7  5558  5398 5237 37 
5874 57 '5  s555  5395 5235 36 
587' 5712 5552 539" 5232 35 
5868 5709 5550  E3 0 5229 34 

53 7 5 2 2 7 3 3  
5863 5704 5544 5384 5214 32 
5860 5701 5542 5382 522' ----- 5858 5699 5539 5379 5 2 1 9 2  
5855 5696 5536 5376 52'6 

5850 5691.553' 537' 52" 27 
5847 5688 5528 5368 5208 26 
5845 5685 5526 5366 5205 25 
5842 5683 5523 5363 5103 24 
5839 5680 5520 5360 ~ z o o  23 
5837 5677 5518 5358,5197 2% 
-4 5834 5675 5 5 1 5  5355 5195 51 

5831 5672 55'2 5352 5' 
5829 5669 5 5 1 0  5350 5 '  
$826 5667 5507 5347 5187 

5823.5664 550 5344 5'84 ' 3  

58'8 5659 5499s39  5179 f 5  
5815 565654965336 5176 ' 4  
5813 5653 5494 5334 5'73 
5810 565' 549' 5.73' 5'71 

5805 5645 5486 5326 5'65 IO 
- , 9 5802 5643 5483 5323 516% 
5799 5640 5480 5320 5160 
5797 5637 5478 53'8 5'57 
5794 5635 5475 53'5 5154 
5792 5632 5472 53'2 S'St 

g 4  5789 5629 5470 53'" 5'4 
-----3 5786 5627 5467 5.707 5'4 
5784 5624 5464 5.?04 5'44 

$778 5619 5459 5299 5'38 

59 

5'1 --- 

590694b 5587 54272267 48 4 - 

5866 5707 5547 8 

T 
5853 5693 5534 5374 5213 2 "f 
--- 
------- 

1 
-----_. 

5821 5661,sSod; 5341 5181 16 --- 
'3 

5807 5648 5488 5328 5168 1 1  

12 ---- 

8 
7 
6 

s 
---- 

' 
5781 5622 5462 53oz 514t I 

0 

Deg. 82 



7 Deg. Tangent Co-Tangent 

Co-Tangen t Deg. 82 
m 



7 

15' 16' 17' 1,s' 19' m 
Sine 

----- 9924972995129272 901c 
0088989296759135 917: 
0=510056 9837 9597 933d 
041 __.---- 5 0219 0000 9760 949( 
0578 0382 0163 9922 965' 
0742 0545 0326 0084 982 
0906 0708 0489 0247 998: 
1069087206520409014! 
----- 
1233 1 0 3 ~ 0 8 1 4 0 ~ 7 2 0 3 0 ~  - '396 13980977 0734046( 
1560 1361 114008970631 
$723 1524 4303 '059079: 
18871687 146612210951 
2050 185x 1628 1384 X I ~ ;  
22142014 1791 1546 127' 
2377 2'77 '9541709 '44 

2704 2503 22792033 '76! 
2868 2666 2442 2196 192; 
303 I 2829 2605 2358 3 
3195 2993 27682521 2251 
3358315629302683 ----- 241l 
3522 33'9 3093 2845 257! 
3685 3482 3256 3008 273; ----- 3849 3645 3419 3 170 289< 
4012 38083581 3332 3061 
4'76 397' 37443495 3222 
4339 4'34 3907 3657 338: 
4503 $297 40693819354; 

4829 4623 4395 4744 387' 
4993 4786 4557 4306 4032 
5 I 56 4949 47 20 4468 4' 95 
5320 5'1248834631 4.757 

5646 5438 520 49;5 468c 

59735764 5533 5280 5004 
6137 5927 5696 5442 5166 
6300 6090 5859 5604 2328 
6463 6353 6021 5767 5490 

595.3674265096253 5975 

7443 7231 6997 6740 6461 
7607 7394 7'59 6902 6623 
7770 7557 7322 7064 6785 
7933 7720 7484 7227 6946 
Bo97 7883 7647 7389 7'08 

8423 8209 7972 77'3 7432 
3586 83728135 875 7594 

3913 8697 84608199 79'7 
3076 8860 8622 8362 8079 
?239 9023 8785 8524 8241 
3403 9186 8947 8686 8403 
3566 9349 91 IO 8848 8564 
372995129272()010 8726 

--- -- 

2541 234021 I f  1871 160: 

--- 

4666 4460 @32 3982 3705 

5483 5275 50464793 45'5 

5810 5601 5371 5 1  184842 -- --- 

662; 6416618 5'929 5652 

7r  I 7 6905 6672 6416 61 37 
7280 7068 6834 6578 6299 

67906579634 6" 6091 58x4 - 
--- 

3260 804678097551 7270 -- 
3750 8535 8297 I 037 7755 

--- -- 

Co-Sine * 

I I i  

I-l-I-l-l-ll-I-l-l-I- 1 110 9. 19. 1 1 1  19. I I Z  19. 113 19. 114 I 19. 996 19. 996 19. 996 I 9. 19. 
996 996 

Deg. 82 

Co-Sine 

1 I I I I I I 

Sine Deg. 82 



7 Deg. 
I 

m 
1 angent 

25' 26' 27' 28' 29' 

9- 9. 98 9. 9- 
114 1 1 5  116 t 1 7  1 1 8  

----- I 
Co-ISan~ent 0 

I I I t l  I 1 I I II I 1 

----- 
d 

8995 8845 8 d 74 8481 8267 

9488 9337 9 9  8971 8756 

0145 9993 f 

-FA-- 

817; 8025 ;Si6 j665 j4s; 
8338 8r8g 8019 7828 761 
850283558183 799' 777 
86668517834781557941 

9' 59 9009 8838 8644 8430 
9324 9'73 9001 8808 8593 

--- 9652 9501 932 9'34 8919 
98 17 9665 9492 9297 908% 
9981 9829 9656 9 61 9244 

9819 9 24 9407 
03'00'57 9983 9787 9570 
0474032' 0146 99509733 

0803 0649 0 74 0277 0059 

8831 8681 8 108318 8104 

06.38 048; 03 10 o I I 4 9896 

0967 0813 0%37 04.)0022a 
I 1.q I 0977 0801 0603 0384 

-_.---- 

---dL 

- 
1788 1632 145 1256 1036 

2 1 i 7  1960 1782 1582 1361 
1952 1796 161 5 1419 1195 
I_---- 

Co-Tangent Deg. 82 Tangent 
U 

Deg. 82 



Sine Co-Sine 
Iyr- 

I I  I I I I I I 1  I I II I I I I I I  I .  I I 

I ------ 
9. 9. 9. 9. 9. 

996 996 996 996 996 
~ 

----- 
2686 25 19 2352 ZI 8 5  201 7 
e683 25 16 2349 2Is2 e 
2680 25 14 2347 2 I 79 2011 

2675 2508 2341 2174 2006 
2672 2505 2338 2171 2003 
2669 2 co2 2116 2 I 68 2001 

--- 

2677 251 I 2344 21 77 2009 ----- 

2500 2333 2165 1998 
2497 2330 2163 '995 
24942327 2160 1992 

2636 2469 2302 2135 1967 lGl2l&IGlS 

Co-Sine Deg. 82 Sine Deg. 82 



7 Deg. Tangent 
1 I I I I 

33' 3'1 32' 33' 3s' ----- 
I? 9. 9. 9 9- 9. 

119 120121 122 123 

I I  I I 

7 Deg* 

----- 
5709 5957 6227 6518 6821 ----_. 

5546 5795 6065 6356666i 
5384 5633 5903 6194650' 
5221 $470 5741 6033 634 
5058 5308 5579 587' 618. 
4896 5'46 54'7 5709602. 
-d--- 4733 498'3 5255 5548 586 
4570 &!, 5093 5386 570( 
4408 4659 493 1 5=25 553' ----- 4245 4497 4769 5063 537' 
4082 43344607 490' serf  
3920 4'72 4445 4740 505!  
3757 40x0 9283 4578 489r 
3594 3847 4122 4417 473: 
3432 3685 3960 4255 457' 
3269 3523 3796.4093 441c 
3 106 3361 3636 3932 424( 
e944319834743770408t 
'781 303633'2 3609392; 
$619 28743150 3447 376! 

- 2294254928263124344: 

-----L 

- 
2456 2712 2988 3286360, 

21 I 2387 2664 2963 328: 

1806 2063 2341 2640 a95( 
16 3 1901 21792478279t 

19 s 8 2225 2503 2801 3121 

14 8 I ~7382017~317263 ;  

----- 
13'81576 '8552'55247( 
1156 14141693 '99423'! 
----- 
0993 12521531 18322151; 
0831 1090 1370 1671 199: 
06680927 120815091831 
osoGo76~ 1046 1348 167c 
0343 0603 0884 I I 86 I 50' 
0181 0441 0722 1025 134t 
00180279056s 0863 118; 
9856011707990702 rozt 

953' 9792007503790704 

9206 9468 9752 00560382 
9043 9306 9590 9895 0221 
8881 914494289733 ooss 
871s 8982 9266 9572 989E 
8556 88209105 941 I 973; 
8.393 8658 8943 9249 9Sif 
8 ~ 3 1  84968781 9oS89415 
8068 8333 8619 8926 925.1 
----- 7906 817' 8458 8765 9094 
7744 8009 8296 8604 8932 
7581 7847 81348442 S77' 
7419 768; 7973 8281 861c 
7256 7523 781 I 8120 8440 
7094 7361 7649 7958 8288 
6932 ----- 7 99 7488 7 797 8 1 27 

6769 7037 7326 7630 7966 
6607 6875 7164 7474 2805 
6445 67'3 7003 7313 7% 
6282 65 $1  6841 7 I 52 7483 
6120 6389 6679 6 90 7322 

----L 

----- 
--L-- 

9603 9955 0237 054' 0% 

---- 9368 9630 99'3 0218 054,1 

----- 

----- 

5957 6227 6518 6 0 29 7161 ----- 

Co-Tangent 

Co-Tangent Deg. Sz Tangent Dtg. 82 



Sine Co-Sine 
* . . I . .  

45' 46" 47/ 48' 49' I l-l-u-l- - I-l-LI-I'-l-!-i-f-l 

9. I 9. I 9- I 93 I 9- It 9. I 9. I 9. I 9. I 9. I 

Co-Sine Deg. 82 

----I- 

9.190 19.19. 1 9.1 /' 

995 995 995 995995 

Deg, 82 



7 Deg. .cI Tangent Co-Tangent 

I 7  

19 138408220241 9 6 4 0 G  

22 1856 12930711 ox0994811 
23 2013 1451 086802669644 
26 2171 1608102c0422980c 

1069 0 08 9927 9327 8707 

20 154' 09790397 9796 9'75 
21 '699 II360554995.1 9332 

18  12260 d 65008494838863 
-I_-- 

-__---- 

I I 

Co-Tangent 

----- 
IO. IO. IO. IO. IO. 
866865864863 862 
16092165 27403335 3949 
1452200725833'783793 

----- 
----- 
1294 185024263021 3636 ----- I 137 1693 2269 2865 3480 
0979 1536 21 12 2708 3324 
0822 1379 1955 2552 3168 
0664 1221 17982395 30x1 
0506 1064 1641 2239 2855 
----- 
0349 0907 148 2082 2699 
0191 0759 132 5 '9252543 
0034 0592 I I 7 I I ;6y 2386 
9876 0435 1014 1612 2230 
~ 0 2 7 8 0 8 5 7  14562074 
9561 0121 0700 1299 1918 
940499640543 1'43 '762 

---- 
9246 9807 0387 0986 1605 
9084, 9649 023010830 '4.19 

86 16 91 78 9759 0360 0981 
8459 9021 960 0204 0825 
8201 8861~&&/00&, 0668 

----- 
893' 949' 0073,0673 '293 
8774 9335 9 9 1 6 p 7  1'37 -- 

x 

4' I 3' I 2' I f' 1 0' I /' 
Deg. 82 



8 Deg. ' .  Sine 8 Deg. Go-S i ne 

G,o -Sine Deg. 81 Sine Deg. 81 



8 Deg. Tangent 8 Deg. 

Co-Tangen t 

Co-Tadgent 
1 I I t  II I l l l l  

6' 7' 8' 9' IO' 11' 1%' 13' 14' 
-c_--- $'I I I ' I. /I -- I i-!-U 

Deg. 81 Tangeri t Deg. 81 



8 Deg. Sine Co-Sine 

I' 9. 9. 9. 9. 9. 9. 9. 
156157 158159160 161 -- - - 0 8296 7000 568643543005 163902548853 7434 5998 

1 844: 7'45 583' 44993149 17820398 8996 7577 6140 
2 8586 7290 5975 4643 3293 19260541 9'39 7720 6283 - 3 873' 74346'204787 -- 3437 20700685 ----- 9282 786% 6425 
4 0877 7579626499323581 22140828 9425 8005 6568 
5 902277~464Q9507637~5 235709729569814867" 
6 91677869655452203869 2501 1115971~82916853 

8 94578'596843 55094I57 278 140299988577 7138 
9 9602 83046987 5653 4301 - 2932 ----- 1545 0141 8720 7281 

co 9748 8q49 7'32 5797 4445 3076 1689 0284 8862 7423 

12 003% 8738 742' 60864733 3363 '9760570 9'48 7708 

I4 0328 9028 77'06375 502' 365' 2242 0857 9434 7993 
E 5  0473~9'73785565'9 5'65 37942406 --- 1ooo95768136 
16 06199318799966635309 39382549'14397198278 

-- -- ---- 
7 931280146698 53654013 2 6 3  12599855 84346996 

11 9893 8594 7276 594% 4589 3220 18320427 9005 7566 

13 0183 8883 756662394877 3507 211907x49291 7851 
-- 

I 7 0764 9463 8144 6807 5453 4082 2692 I 286 9862 842 1 
18 09099607 82886952 5597 4225 2836 14290005 8563 
19 105497528433 7096 574' 43692979 '572 01488706 
2 0  119998978577 72405885 45133123 1715 02908848 
21 13440042 8722 73846029 46563266 1858 0433 8991 
22 14890187886675286173 480034092001 05769133 

24 177904769155 -- 78176461 - 508736962287 0861 9418 

------ ----- 

~-- -- ---- 
23 163403329011 767363'7 4943 3553214407199276 

Co-Sine 

5678 5203 371 I 2202 067 --- 
582053453853 23440817 
5963 5487 3995 2485 0959 

7247 577' 4278 2768 1,4.' 

7389 59'3 44'9 2909 1382 
753' 0554561 3050 '523 
76746197 4703 319'2 1664 
7816633948443333 1805 
7958 6481 4986 3474 '946 

--_1_-- 7105 562941362626 I 100 

3100 I 6622 5128 3616 2087 
2242 6764 5269 3757 2228 

Deg, 81 Sine 



8 Deg. Tangeii t 

-- 
1 I l l  I 

-1--1-1-1-1 

8 Deg. 

Deg. 81 . Y 

Co-tang en t 

8.301 9507 073' '971 3229 4503 5794 7IQ2 8426 767 33 
81549361 -1--1-1-1 0585 18263083 II 4358 I-i 56496957 I 8282962232 I?-1 

I 1 I I I I I I I 

Tangent Deg. 81 



8 Deg. Sine 8 Deg. Co-Sine 

Go-Sine 

9-  I 9. I 9. I 9. I 9. I 

Deg. 8 f  Sine 

3 40' 41' +2' 43! 44 

9- 9- 9. 9. 9. ,I' 

995994994994994 

0'2399309737 

Deg. 8 1  



Tangent 8 Deg. 8 Deg. Co-Tangent 

34/ 35/ 36' 37' 

Co-Tangent Deg. 81 Tangent Deg. 81 



8 Deg. Sine 8. Deg. Co-Sine 

Co-Sine Deg. 81 Sine .. Deg. 81 



8 Deg. 
I I I 

Tangent 

I I I I 

8 Deg. Go-Tangen t 

Co-Tangent Deg. 8 1  Tangent Deg. 131 



9 Deg. Sine 9 Deg. Co-Sine 

-I--- 

' 9 4  ' 9 5  ' 9 5  196 '97 

63 1014199120721993 ~17776 It 56ofJl34 

I-I-I-I-I-II-r-I-t-1- II  ---I---I-I-I--I I 9' 1 9. I 96 I 9- I 9 4  11 94.1 a* 1 9 1 9.1 9. 11 9.1 9- I 9.1 9.1 99 1 I/' 

994 994 994 994 994 994 994 994 994 994 994 094'994 994 994 

Co-Sine Deg. 80 Deg. 80 



9 Ueg. Tailgent 

Co-Tangent Deg. 80 

3 Deg, Co-tang en t 
I ' I  I I I I I I I I\ I I 1 I 1  

110.1 lO.lI0.l IO./ IO. 11 ro.l1o.lro. I 10.1 10. I1 10.1 10.1 10.1 r0.l I0.l " 
l*oo1799l79~1797 I797 1179~17951794I793l79~ 11792179' 179017891788l 

Tangent Deg. t. 80 



Sine Co-Sine 
I I I I f i i 

----- 
L O ~  210 2x1 ‘212 213‘ 

Co-Sine Deg 80 Sine 

~073b8700659 0449 0218 6( 
1076 0866 06560445 023 5 54 
1072 0863 0652 0442 0231 58 
--.---- 1069 0859 0649 04380228 57 
1065 08560645 0435 0224 50 
10620852064~04310221 5 5  
1058 0849 0638 04280217 5 4  

105’ 08420631 0421 0210 59 ------ 1048 0838 0628 041 7 0206 5 I 
‘0440835 062404140203 5< 
toqi 0831 062s oqxoorgg 49 ------ 1037 0828 061 7 04.07 0196 48 
1034082406r4040301 2 47 

rozf 081706070396018~ 45 
6 08110603 0393 0182 44 
1020 0810 06000389 01 78 43 
1016 0807 0~060186017c AZ 

------ 
‘055 0~450635042402’4 53 

10300821 0610040001 8 9 46 
---- 

34’ 133/ 13.2’ 13 8’ 13.’ I ” 
& ‘  I I I I 

Deg. 80- 



9 Deg. Tangent Co-Tahgent 
I I I I 1 1 

! 

Co-Tangent Deg. 80 
A a  

Tang en t Deg. 80 



Sine 

~1-1-6--1-11--H--l-l-- II  --l-I--1---l---1 I 9. I 9- I 9.1 9. I 9* 11 9s I 9. I 9.1 9. I 9. // 9. I 9- I 9. I 9.1. 9. I 
217218 219 trg 220 221 222 222 223 224 225 225 226 227 228 

I I I I I ,I . 1 I I I 

..Co-Sine 

Co-Sine Deg. 80 ' Sine Deg. 80 



9 Deer* Tangent 9 Deg. 

I 
2. 

3 
4 
5 
6 
7 
8 

L_ 

- 
9 

Co-Tangent 

Co-Tailgent 

Deg. 80 . Tangent Deg. 80 



Sine 9 Dei? Co-Sine 

r 

Co-Sine Deg. 8 0  Sine Deg 80 



9 Deg. Tangent 9 Deg. do-Tangen t 
. .. 

I I t  I 

I 

Deg;. So Co-Tangent Deg. SQ 
- B b  



3 0  Deg. 

-- 

Sine 

5' 6' 7' 8' 9' 

9. 9- ,9* 9. 9- 
-- 

243 --t 243 244 245 246 

-f'-I-I--I 

-- --- 
7746 4784 1st I 8827 5830 - 

0328 7362 4385'1396 8395 
0445 74794502 75'3 85'2 

0680 77 14 4736 1 746 874s 

09'4 ---- 7948 4970 1980 8978 
1032 8065 5087 2097 9095 
11498182520422139211 
1266 8299 5321 2730 9328 
1384 8416 5437 2447 9444 
'501 8534 55542563 9561 
16188651 5671 26809677 
'736 8768 5788 2797 9794 
'853 8885 5905 29'49910 
1970 9002 --- 6022 30.30 0027 
2088 91 19 6139 3147 0143 
2205 92366256 3264 0260 
2.322 9353 6373 33800377 
2439 9470 6490 3497 0493 
2557 9587660636140610 
2674 9705 672.3 373' 0726 
2791 9822 684.0 3845 0843 
2908 9939 6957 39640959 
30260056 70744081.1075 
3'430'737'9i 4197 1192 
32600290 7308 4314 1308 
33780407 7425 4431 1425 
349 0 24 754' 4547 154' 

37290758 7775 4781 '774 
3847 0875 7892 4897 '89' 

0562 75974619 16308629 ----- 
0797 783 I 4853 1863 8862 

--Ab- 

----- 
-- 

- 

----- 

36120 d 41 7658 4664 1658 

39'54 0992 8009 50142007 
4081,110981265~31 2124 
4198 1226 8243 5247 2240 
-__. - 
43'5 1343835953642357 
4477 1460 8476 5480 2473 
4550 '577 8593 5597 2590 
4667 169487~0 57142706 
4784 181 I 8827 - $830282~  -- 

Co-Sine Deg. 79 Sine 

I I I  1 I 



IO Deg. Tangent I O  Deg, Co-Tangent 
I I I I I I 

0' 1 1  12 13' 14: -- ! '1LI-l I 
to. 10. IO. to. 10. 
'46 I 745 I 744 I 744 I 743 I-1 



Sine 
I 

I I I 1 1, II I I l l  II I 1 I I 1 
15' 16' 17' 18' 19' 20'. 21' 29' 23' 24' 25' 26' 27' 28' 29' 

9. 9 d 9 .  9. 9. 9. 9. 9.:9. 9.; 9. 9. 9. 99.9. 1' 

259 250 251 252 253 253 254255 255 256 257 257 258 259 259 

-It-t -t-I-:-:+-ti 
IO Deg. Go-Sine 

CbSine Ueg* 79 Sine 

34: 133' 13 2/13 I'j30j '' 



- 10 Deg. Tangent ~ IO Deg. ' Co-Tangent 
. 

20' 21' 22' 23' 24' 

Co-Tangen t De& 79 
cc 

'I-angent 



IO Deg. Sine 

' I  29' 28' 27' 26' 2{ 24' 23' 22' Z'E' 20' j , I I I I. I 
Co-Sine 

EO Deg. Co-Sine 

31'  pi 33' 34' 35' 36' 37' 38' 39' 40' 41' 4~~143' 44' 

9. 9. '9'. p . p . . ' 9 .  '9. '9. 9. 9. 9.'9. 9. g . . / t  
392 992 992 992 992 992 992 992 992 992 992 992 992 992 

----I ---- ----- 

SEne 



IO Deg. Tangetit IO Deg. Co-Tafigent 

Go-Tangent Ueg. 79 '  . 'I'angen t Deg. 79 



io  Deg Sine 

4s1 46/ 47/ 48/ 49) ----- 
9. 9. 9- 9. 9-  

992 992 992 992 992 ----- --- 3106286626262385 214~ 
3 10% 2862 2622 3 2i4( 
3098285826182377213( 

3090 2850 2610 2 3 6 9 z  
3086 2846 2606 2365 212, 
30822842 2602 2361 212( 
3078 2838 2598 2357 ai I( 
3074283425942353 211: 
3070 2830 2590 2349 %IO! 
3 2826 25862345 
3962 2822 2582 2341 2101 
3058 2818 2578 2337 209~ 

305028104570232920 8 I 
,3046 --- 2806 2566 -- 2325 208' 
3042 2802 2562 232 1 208~ 
3038279825582317 207! 
30342794 25542313 207 

--- 3094 2854 26 '423'13 2 13: 

----- 
-- 

----- 
3054 28x4 2574 2333 20 ! 

3006 2766 2526 2285 2042 
3002 2762 2522 2281 2035 
2998 ~7,582518 2277 203; 

2994 2754 2514 2273 203' 

2986 2746 2506 2265 zoz? 
2982 2742 2502 2261 
2978 2738 2497 2256 201 5 
2974 2734 2493 2252 201 1 
,2970 2730 a489 2248 zoo? 
2966 2726 2485 2244 2003 
2962 2222 248 I 2240 I 999 
2958 27'8 2477 2236 '995 
295421142473 2232 199' 

2946 2706 2465 2224 I 983 
2~942 2702 2461 2220 1979 
293826982457 2216 1975 
2934 26942453 2212 1971 
q 3 0  2690 2449 2208 1967 
2926 2686 2445 2204 1963 
zgzz 2682 2441 2200 1959 

291026702429z188 1947 
2906 2666 2425 21 84,1943 
2902 2662 242 I 2 I 80 I 939 

289426542413 2172 1931 
z890 2693 2409 2168 19%) 
2886 2646 2405 2164 1922 
288226422401 2160 1918 
2878 2638 2397 21 56 1914 

2870 2630 13 9 2148 1906 
2866 2526 2385 2 144 190% 

A ---- 
29902750!$5102269202j 
-- 

--- I_- 

295027102@2228 I987 --- -- 

--- c_ 

----- 
e218 P678 2437 2196 '955 
2914 2674 2433 2 192 1951 --- 
-- -- - 
21898265824172176 1935 

--- -7 

- --- 
2874263423 3 Z l S Z  1910 

-- il 

I+' 131 r2' I t '  IO 

-- 
'I 

Co-Sine 

Co-Sine 

----- 
9. 9. 9. 9- 9- 

992 992 992 992 992 ----- 
1902 1660 1418 11750932 ----- 
1898 1656 1414 1 1 7 1  0928 
1894 1652 1410 11670924 
I 890 I 648 I 406 I I 63 092c ----- 

1862 1620 1378 I 1350892 
1858 1616 1374 1131 o88f 
'18541612 1770 11270884 
18501608 13661123088~ 
1846 1604 1361 11xgo87f 
1842 1600 1357 1x150871 

1834 I 592 1349 I 107 0863 
18301588134511020859 
1826 1584 1341 10,980855 
1822 1580 1337 10940851 
1818 1576 1333 10900847 
1814 1572 1329 10860843 
1810 1568 1325 1082,0839 
1806 1564 1321 10780835 
1802 1559 1317 10740831 

----- 17941551 1309 10660827 
1789 1547 1305 106212819 
1785 1543 1301 10580815 
1781 1539 1297 10540811 

1773 153' 1289 10460802 
I_---- 1769 I 527 1285 1042 0798 
1765 1523 1281 10380794 

--- 1757 1 ~ x 5  1272'0300786 - 
1753 1 5 1 1  1268 10260782 
1749 1507 1264 1021 0778 

1737 1495 1252 10090766 

1729 1487 1244 io01 0758 

----- 
--- 
1838 1596 1353""0861 

----- 

----- 
----- 
'398 ' 5 5 5  '3'3 10700827 

---- - 
1 777 1535 '293 1050 0807 

1761 1519 1277 10340790 

----- '745 '503 I260loI70774 

'733 ----- 149f 1248 '005 0762 

I725 1483 '24QO9970754 
1721 '479 '23609930750 
17 17 '475 1232 0989 0746 
17x3 1471 122809850742 
1709 1467 ~22409810738 
1705 146 12200977 0733 

1697 1454 121209690gzg 
r6y3 1450 1208 0965 0721 
1689 1446 12040961 0717 

1681 1438 1196095 0709 

1741 1499 1256 10130770 

-- 
f7OI Z44 121609730729 

1685 1442 12000957071? 
----c_ 

1677 '434 1 1  2094 i! Q705 
[672-.~470 I I P 8 09$4?701 
-A- 

Sine 

06890445 ----- 0201 9956 1)- 
5 
5 

066904250180993696 I 55 

0660 0416 01 72 9928 968 53 
0656 0412 0168 9923 9678 52 
0652 0408 016 9919 9674 5 1  

0648040401609915 9670 5( 
0644 0400 0 1  56 991 I 9666 4 
0640 0196 i 01 :z 9907 9662 A 

s 

0664 042 1 0176 9932 96 P 7 54 

0 

0685 0441 0'97 9952 9707 
0681 0437 01 3 9948 9703 
0677 0433 01 99944 9699 57 
0673 04290I8499409695 56 

------ 

- 

4' I 3' 1 2' 1 I' I 0' 1 '' 
Deg. 79' 



IO Deg. Tangent IO Deg. Co-Tangent 

I 1-1-"-1-11-!-1-1-1- -'-1-1---1-- 
9.1 9.1 9.1 9.1 9. 

285 285 1 8 6 2 8 7  287 

Co-Tangen t 

45/ 46/ 47 49' 5 0 /  5' l  52' 53' 5 8  55/56/  5 7 ' , 5 g f * 5 9 /  , -- I- ----- i l l  ----- --- 
IO, IO. IO. IO. IO.  IO. IO. IO. IO. IO. IO. IO. It 

719 7 1 8  718,717 716 716 7 1 5 '  714 714 713 712 712' 
. 

Deg- 79 
D d  

Tan en t c4 Deg. 7 9  



I I. Deg. Sine 1 1  Deg. Co-Sine 

9. 9. 9- 9- 9. 
99' 991 99' 99' 99' 

I 9. I 9.1 9.1 9. I 9. I 
287 287 288 288 289 

I I I I I  I I I I I I 1  I I 

I I I ' I t  I I 1 

c o s i n e  Deg. 78 Sine Deg. 78 



i 

I I  Deg. Tangent 
r - ,  

1 1  Deg. Co-Tangen t 

9. I 9. I 9. I 9. I 98 I 

Deg. 78 Tangent Deg. 78 



I I  Deg. Sine 1 1  Deg. 

Co-Sine Deg. 78 

Co-Sine 

20' 21' 22' 23' 24' 

9- 9. 9. 9. 9- 
991.99' 99' 99' 99' 

--L_-- 

----- 4478 422513971t3717 3462 
4474 4221/3967 3713 3458 
4470 4216/3963 3708 3454 
4466 421 2,3958 3704 3450 
4461 420813954 3700 3445 
4457 42041395036963441 ----- 4453 4199/3')4636913437 
4449 4195 394' 3687 3433 
4444 4'9' 3937 3683 3428 
--c_-- 4440 4187 3933 3679 3424 
4436 4183 3929 3674 3420 
4432 4178392436703416 
4128 41 74 3920 3666 34' 1 

4423 4170391636623407 
44'9 416633'2365834?? ----- 4415 4x61 3908 3653 3399 
44" 4157390330493394 
4406 4'53 3899 3645 3390 
4402 4149 3895 3641 3386 
4398 4144 38Yl 3636 3382 
43 94 4 140 3886 3632 33 7 7 
4390 4'36 3882 3628 3373 
4385 4132 3878 3624 3369 
4381 4128387436193365 
4377 4123 386936153360 

41 '9 3865 361 I 3356 

4.364 41 I I 3857 3602 3348 
4360 4106 385235983343 
43564102384835943339 
435240983~4435903335 
4347 4094 38403585 333' 
4343 408Y 38363581 3326 
4339 4085 3831 35773322 
4335 408' 3h7357. 33'8 

43264073 381935643309 
4322 4068 381435603305 
43 I 8 4064 3 8 1 0 3 5 56 330 I 
43I44060380635513297 
4309 4056 380% 3547 3292 
4305 405' 3797 3543 3288 
4301 4047 379335,393284 
4297 4043 3789 3534 3280 
4292 4039 3785 3530 3275 
4288 4034378d3526327' 
4284 4030 37763522 3267 
4280 4026 3772 3518 3263 

427'4018 3763.35093254 
4267 40'3 375935053250 
426340093755350~'3246 --I_-- 

42.59 4905 375' 34963241 
4254 4001 3747 3492 3237 
425Q.3996 3742 3488 3233 
4246 3992 3738 3484 3229 
4242 3988 3734 3479 3224 
4237.3984 .?730 34754220 
4233,3979 3725 347' 3216 
42293975 3721 346732'2 
4225,397' 37'7 34623207 

----- 

437 
436 il 4II5386136073352 

4330 4077 3823 356 1 33'4 

----- 
-- 4275 4022 37683.513 3258 

Sine Deg. 78 



I I  Deg. Tangent 

Co-Tang ent Deg. 78 

I I  Deg. Co-Tangent 

Tangent Deg. 78 



I I  Deg Sine 1 1  Deg. Ca-Sine 

CoSine Deg. 78 Sine Deg. 78 



1 1  Deg. Tangent 1.1 Deg . ' Co-Tangeht 

,765 7 r j 7  3500 9855 6202 
,871 l-l-1-1-1 7243 36069961 6308 

Deg. 78 Tangent 1 Deg. 78 



X I  Deg. Sine L I  Deg. Co-Sine 

Co-Sine Deg. 78 I /  

Sine 



S I  Deg Tangent 1 1  Deg. Co-Tangent _ .  

IO. IO. IO. IO. IO. 10. IO. IO. 10. IO. IO. IO. IO. IO. IO. f' 
I68 1 lb8 1 1680 168016 79 /I 6 78 1678 167 7 16 7 6 16 76 1167 4 6 7  5 (6741673 I67 3 I 

Co-Tangent Deg. 78 
F f  

Tangent Deg. 78 



12 Deg. ' Sine 
l l l l . .  i t I 1 I 

6' 7' 8' 9' IO' 11' 12' 13'  14' 

- j' U-Ll-11-IJ-1-11 
12 Deg, 

I .' . - . (  I I 

Co-Sine 

5' 6' 7' 8' 9' IO' I I  12 13 14' 
----- * I  I I I ll ----- l ' l I / ' l  I 

9 4  9.1 99 I 9. I 9. I] 9. I 9.1 9.1 9. I 9.1 " 
990990990990990  990990990990990  

Co-Sine Sine De& 77 



12 Deg. Tangent 12 Deg. ' Co-Tangent 

c- 

Co-Tangent 4 9  77 



12 Deg. Sine 12 Deg. Co-Sine' 

' I  ' . .  e .  v . . .  I .  . . -  

Co-Sine Dege 77 . .  Si ne 

25' 26' 27' 2 8' 29' 

9. 9. 9. 9. 9. 

7 2 1 1  693216654163746095 6 
7201 6923,6644 6365 6086 58 
---(-A- 7197 6918 6640 6361 6081 -- 5: 

7187690966306351 Go72 5: ------ 7 I 83 6904 6626 6347 6067 54 
7 1  78 6900 6621 6342 6062 53 
71696891 66126333 6053 51 
7 I 64 6886 6607 6328 6048 5 
71606881 6602 6323 6044 4 

7146 6867 6589 6309 6030 4' 
7141 6863 6584 6305 6025 .4  
71366858657963006020 4, 

------ 7127 6849 65206291 601 I 4: 
71236844656562866006 41 
711868396561 6281fi002 4( 

7109 6830 6551 6272 $992 3f 
7 104 6826 6547 6267 59S8 32 ------ 7099 6821 6542 6263 ;983 36 

----_c 

I' 

989 989 989 989 989 ------ 
---I_- 

'7200 6928i6649 6370 bo90 $' 
7'9269I466.?563566076 5( 

7'746895 6616 6337 6058 5 2  

7 155  6877 6598 63 '9 6039 4 
7 150 6872 6593 63 '4 6034 4 

7'32 6853 6575 6295 6016 4. 

------ 7 I .? 683 5 65 56 62 7 7 s99 7 3 ( 

709568166537 6258 5978 35 

7085 6807 65% 6249 5969 3.3 

7076 6798 65'9 6239 5960 3 I 
707% 6793 6514 62.75 5955 3c 

.- --- 

--- -4- 

70906812 6537 6253 5974 34 

7081 6802 6523 6244 5964 32 

7039 6760 6482 6202 5922 23 
W4675664716198 5918 22 
io3067qr 6471 6193 5912 21 
7025 6747 6468 6 I 88 5908 2C 
rozi 6742 6463 6184 Sa04 I 

I 7  
roo7 6728 6449 6170 58 o 16 
1002 6723 64446165 58 5 1; 

'997 6719 64406160 5880 14 

~988670964306151 5871 12 
'983 6705 6426 6146 5866 I I 

'979 6700 6421 6142 5862 I O  
9 

1969 66 I 6412 6132 5852 8 
1965 6686 6407 6128,5848 7 
1960 ----I_- 6681 6402 6123 5843 6 
1956667763986118 5838 5 

4 
1946 6668 6388 6109 $829 3 
942 6663 63846104 5824 2 
937 6658 6379 6:oo 5820 I 

9326654%74fio95& 0 
1- 

------ 
0 lo16 6737 6458 61 79 5699 I 

701 I 673.3 645461 74 5894 

if ------ 
'99.1 6714643561565876 '3 

'974 6695 6416 6137 5857 

------ 

'951 6672 6393 61 '4 5834 ------ 
---- 



12 Deg. Co-tang en t 

Go-Tangent . Ueg-, 77 Ueg. 77 



hl. 

12 Deg. Sine 
1 I I " I  ' 1 

Co-Sine Deg. 77 

12 Deg. Co-Sine 

Sine 



12 Deg. Tangent 1 2  Deg. Co-tang en t 

Co-Tangent 
. I. 1 1 1 t 1 II 

Tangent Deg* 77 



x2 Deg. - .  Sine 12 Deg. Co-Sine 

9. I 9. I 9. I 9- I 9. II 9. I 9. I 9. I 9. I 9. I 
50' 51' 52' 53' $4' 

9- 9 .  9. 9- 9. - t  989988988988988 

L_- 

Deg. 77 , t  Sine 

55' 56/ 57/ 58' 59/ 
--.-------. 

g., 9.. 9. 9. 9. /' 

988 988 988 988 988 

I I I 



12 Deg. ' Tangent 12 Deg. Co-Tangent 

Tangent 
H b  

Co-Tangent Deg* 77 Ueg* 77 



13 Deg. 

0' 3' 2' 3' 4' --- 
90 9. 9. 9. 9. 

988 988 988 988 988 
7239 6947 6655 6363 6070 

7230 693 6645 6353 6060 

- - 
7234 699y 6650 6358 6065 

721 5 6923 6631 633 1 6045 

7225 6933 6641 -, 63486054 
7220 6928 6636 634 6050 

72106918 6626 6333 6040 
7105 6913 6621 6 3 2 8 G  
7200 6909 6616 6324603~ 
7 196 6904 661 I 63 19 6026 
7 191 6899 6606 63 14 602 I 
7 186 68 4 6602 6309 6016 
7181 68& 6597 6304601 I 
7 176 6884 6592 6299 boot 
7171 6879 6587 62946001 
716668746582 6289 5996 
7162687065776285 59 I 

715268606567 6275 5982 

7142 6850 6558 6265 5972 

- 
----- 
----- 
--- - -- 
715768656572628059 8 7 

713216sqo65486255 5963 
7127 6835 654i 6250 5957 

-- I_ 

7'476855 6563 6270 5977 

7'3f 6845 6553 6260 5961 

7 1231683 1 653 6245 5952 
7 I 18 6826 6533 6241 5947 
7 1  I 6821 6528 6236 594 
7'0#68r665246231 ---- $q$ 
71036811 65196226 593. 
7098 6806 6514 622 I 592; 
7093 6801 6509 6216 592.7 
7089 6797 6504 62 I I 591 8 

7O79-4,-- 6787 649 6202 5908 

7064 6772 6480 6187 5894 

---- 
708467926499 6206 59'3 

7074678264896197 5 03 

70596767 6475 6182 5889 
70556762647061775884 
7Q506758W6I72 5879 
7045675364606167 5874 

7035 6743 6450 61 58 5864 
703Q673864466153 5859 
7025 6733 6441 6148 5854 

- 
706967776485 6192 5 8 99 ------ 
-- -- 
70406748 6455 6162 5869 - 
70206728 64366143 5850 
70166723 6431 6138 5845 
7011 671964266133 5840 
700667146421 6128 5835 
7001 6709 64166123 5830 
699667046411 61185825 
6991 6699 6407 61 rq  5820 
69866694 6402 6109 58x5 
6982 6689 6397 6104 5810 

6972 6680 6387 6094 5801 
6967 6675 6382 6089 5796 
6962667063776084579I 

6952 6660 6367 6074 5781 

----- 

----- 
----- 
6977 6684 639" 6099 5806 

6957 6663 637" 6079 5786 

9947 6655 63636070 5776 

59' 58' 57/ 56' 55) 

Sine 

9. 9- 9. 9. 9. 9. 9. 9. 9. 9. p. 9. 9. 9. 9. '' 
1352 I352 I3 53 1353 I354 II 35413 55 I3 5 5 L  I3 56 113 57 I3 5813 58 l359(3 59 I 

&-Sine. Deg. 76 

13 Deg. Co -Sine 

Sine Deg. 76 



13 Deg. Tangent . 1 3  Deg. Co-Tttrigent 

Co-Tangent Deg. 76 Tangent 



13 Deg Sine I 3  Deg. Co-Sine 

Cb-Sine 

15‘ 16’ 17’ 18’ 19’ 20’ 21’ 22‘ 23 24’ 25’ 26‘ 27‘ 28’ 29‘ L L L L I ~ I I ~ L L I ~ I I ~ I ~ ~  

Sine Deg. 76 



13 Deg. Tangent 

Co-Tangent Peg. 76 

13 Deg. Co-Tangent 

l i  
Tangent Deg. 76 



13 Deg. 

30' 3'1 32' 33' 34' 

~ 368 368 369 369 370 

''e 29' 28' 27' 26' 25' 

Sine 13 Deg. Co-Sine 

9. i 9. I 9. I 9. I 9. II 9. I 9. I 9. I 9. I 9: I 
3701371 1371 13721372 11373 I373 1374137413751 

24' 23' 22' 2 1'1201 19' 18' I 7' I 6' .I 5' 
e. ' _L I 

Co-Sine Deg. 76 Sine 
__.. 

Deg. 76 



13 Deg. Tangent 13 Deg. . Co-Tangent 

---L_- 

40' 41' 42' 43' 44' 

385 386 386 387 388 
9. 9. 9. 9. 9. I 

Co-Tangent Deg. 76 Tangent Dege 76 



12  Dee. Sine 
J U 

13 Deg. Co-Sine 

CoSine Deg. 76 

I 1 ' I  I I I  1 I I I I I  I I I 

3516 3206 2896 2586 2275 1964 I 652 I 341 to28 07 16 
3511 3201 2891 2581 2270 1959 1647 1335 102 0710 
35063196288625762265 -- 1954 1642 1330 I O I ~ ~  

35003191 2881 25702260 1948 16-37 1325 101307oo 
34953186287625652254 1943 1632 1320 10070695 
$490 3 180 2870 2560 2249 1938 1626 13 I 5 1002 0 6 8 ~  

3480 3 I 70 2860 25 50 2239 I 928 1 6 16 I 304 09930679 

--_I-- 

-I_--- ------ 
348531752865 25552244 I933 1621 '309099 0684 

34753165 2855 25442234 1922 1611 12990987,0674 

Sine Deg. 76 



13 Deg. Tangent 

Co-Tangent 

9. I 9.1 9. I 9.1 99 I 
394 394 395 395 396 

i1i6 I 538 693j 2326 771 I -l-l-1-l-l 

Deg. 76 Tangent 
KK 

605 1605160416041603 I 

7379 19 6572 1173 5789 5 -PI 7289 1882 6482 I 1088 I r;600 P 18 

I I I I I  

Deg. 76 



14 Deg- Sine. 14 Deg. &-Sine 

Co-Sine *eg* 75 

9.1 9. I 9. I 9- I 9.1) 9. I 9. I 9.1 9. I 9.' 
986 986 986 986 986 986 986 986 986 986 

IO' 11' I2 '3' 44' ---- I I 'I 1-1 



14 Deg. Tangent 14 Deg. Co-Tangent 

Co-Tangent Tangent Deg- 75 



14 Deg. Sine 

27" 28' 29' --- 

14 Deg. Co-Sine 

Co-Sine Sine 



~4 beg. Tangent 

Co-tang en t Tangent 
I l l  

-- 
I. 



t 4  Deg. Sine 14 Deg. Co-Sine 

Co-Sine 

I I  1 1 1 1 1  

.I ., --- , I  

9165 8838 8511 8183 7854 

91548827 --- 85008172 - 7843 
9'49 8822 84 4 8166 7838 

91388811 .-- 848381557827 
9133 8805847881507821 
9127 8800 8472 81447816 

9116878<84618133 7805 
9111 878 845681287799 

9x008773 844581'7 77g8 

90898762 84.748'06 7777 

9160 8833 8505 8x77 7849 

9144881684 8 98161 7832 

9132 8794 - 8467 8139 7810 

9 r O q  877 t 84508122 7794 -- 
90948767 843981 1 I 7783 --- 

I I 

Deg- 75 

24/23 22 21 20 19 1 8 / 1 7  16/15 " I /I 'I /I1 /I I 'I I 'I 
Sine JJ%* 75 



14 Deg. Tangent 1 4  Deg. Co-Tangent 
, 

Co-Tangen t 
I u I . . ,  

Tangent De!? 75 



14 Deg. Sine Co-Sine 

Co-Sine Sine 



14 Deg. Tangent 14 Deg. Co-Tangent 

Go-Tangent Tangent 
nf 



J U 

&-Sine> 

. Sine 15 Deg. 

-- 
9. 9. 9- 9. 9- 

417 418 418 419 419 
6837 '495 6148 0795 5436 
69'5 157362250872 55'4 
6993 16506303 0950 5591 

-- 

7070~728 6380 1027 5668 
7148 1806 6458 I 104 5746 
7226 I 883 6535 I 182,5823 
7303 6613 5_ 12595900 

7459 21166768 14146055 

76142271 6923 15696210 
7692 2349 7000 1646 6287 

7925 2~817232 1878 6519 
8002 2659 7310 1956 6596 

8158 2814 7465 21 I O  675 I 
8235 2891 7542 2188 6828 
83 13 2969 7620 2265 6905 

-- -- - 
196' 

7381 20386690 '337 5978 

---_I- 7r.76 2'93 6845 '491 6132 

----- 7769 2426 7077 1723 h364 
7847 25047'55 '801.6441 

8090 2736 7387 2033 6673 
--- -- 
--- -- 
839' 3047 76972343 6983 
8468 312477742420 7060 
85463202 78592497 7'37 
8624 327979302575 72'4 
870' 3357 800726527292 
8779343480852729 7369 

- 8934,1589 82392884 7524 

9089 374s 8394 3039 7678 
9'67 ---5_- 4822 8472 3 1x6 7755 
9245 39008549 3'94 7833 
9322397786273271 79'0 
94oc 4055 87043348 7987 
9477 4132 8782 3426 8064 
9 5 5 5 42 10 8859 3 503 i-3 142 
9633 4287g9.3735809 
9710 4365 9014 3658 8296 
9788 4442 909' 3735 8373 
98664520916938128451 
9943 4597 92463890 8528 
302 I 4675 9321 3967,8605 
3098 4752 9401 4045 8683 
3176483094794122 8760 
3254 4908 95 56 4x99 883 j 
3.731 438596.w 4277 8914 
3409 5963 97 I I 43 54 8995 
3486 5 140 9788 443 I 9069 

3642 5295 9943 45869223 
3719 5373002' 4663 9301 
3797 5450 474' 9378 0098 
'874 55280'75 48189455 
'952 56050253 4895 9532 
'030 5683 0330 4973 9609 

5 1 9 9 3  0640 5282 99'8 
141860700717 535 9996 
14.95 61480795 5 4 3 2 1 4  

-- -- 
---- 
88563512 8162 2807 7446 

9012 3667 8317 2962 7601 

-- --- 
- -_I 

3564 5218 9866 -- 4509 9r46 --- 

I 107 5 600408 5050 9687 

1262 $91 5 0562 5205 9841 - 
1'85 5 i; 380485 5'27 9764 

0' I' 2' 3' 4' 

9- 9. 9. 9. 9. 
984 984 984 984 984 

----- 
--- 

. 9438 9099 - 8760 8420 808I 

9421 9082 8743 8404 8064 

9410 907' 8732 8392 8052 

9398 9060 8720 838 I 8041 

943290i8875484158075 
9426 90 8749 8409 8069 

941 5 9076 8737 8398 8058 

9404 9065 8726 8387 8047 

9393 905487 1 5 837 5 8035 --- 9387 9048 8709 83708030 
9381 9043 870 83648024 

9370 9031 8692 8353 8013 

93 53 90 1 4 867 5 8336 7996 
9347 9009 8669 8330 7990 
9342 003 8664 8324 7984 
9336 997 8658 83'9 7979 
933' 8992 8653 83 '3 7973 
9325 8986 8647 8307 7967 

z- 897 5 8636 8296 7956 

82 5 7945 
9297 8958 86'9 8279 7939 
9291 89528613 8273 7933 

----- 

9376 9037 869 8 83588018 

9364 9026 8686 8347 8007 
935990208681 8341 8001 

s 
93 19 ---- 8980 8641 8302 7962 

9308 8969 8630 82 o 7950 
9302 8963 8624 i 

9285 8947 --- 8607 8268 7928 

9263 89248585 824517905 
92 57 89' 8 8 579 8239 7899 
9252 8913 8573 82347894 
9246 8907 8568 8228 7888 
9240 8901 8562 8222.7882 
9235 8896 8556 -- 8217 7876 
922988~08551 8211 7871 
9223 88840545 8205 7865 

9212 8873 8534 8194 7854 
9206 8867 8528 8188 7848 
920 I 8862 8521 8 183 7842 

91848845850581667825 
9178 8839 8500 8160 7820 

9167 I_--- 8828 8438 8149 7808, 

92I8887985.798200 7859 - -- 
----- 
91&885085118171783r 9' 5 885685'7 8177 7837 

-I_---- 

9'72883384 48154783.41 

gI618822 8483 8143 7803, 
915688'7 8477 8'37 7797 - 91 50 881 I --- 847 I 8132 779' 
9144880384668~26 7786 
9x39 8800 8460 8120 7780 
9133879484548115 7774 
9x27 8788 8449 8109 7769 

9'16 s77p437 8098 7757 
9x22 8783 8443 8x03 7Y63 

Co-Sine 

7276 7335 68946552 6210 
7570 ----- 7229 68d8 6546 6204 
7564722468826541 6199 

7553 --e_.-- 7212 6871 6~296187 
7547 72066865 6523 6181 
7 ~ 4 2  7201 6859 6518 6176 

7559721868776535 6193 

7525 718468426501 6159 

r517 71726831 64896147 
1508 7167 682564846141 
1502 7161 68206478 hi36 
' 4 9 6 7 ' 5 5 6 8 ! 4 = 6  
1491 7 I 50 0808 6466 6124 
r48<714468046461611~ 

'5 '9 7 178 6837 6495 6 I53 

Sine 



15 Deg. Tangent 15 Deg. Co-Tadgent 

Co-Tangen t 

I I t I II  I I t f I 

Tangent Deg. 74 



I c Dee. Sine ;q 
422 422 423 423 424 424 425 425 425 424 

3943 8547 3246 7739 2327 6910 1488 6061 0628 5190 
4020 8624 3222 7816 2404 6987 156461370704 5266 
4097 -I_-- 8701 3299 7892 - 2480 7063 -- 1641 62130780 534% 

4327 --- 89.7~ 35298122 -- 27x0 7292 --I_. 18696442 roo8 5570 
4404p07 3605 8198 2786 7368 19466518 1085 5646 
4481 9084,3682 8275 2862 7445 2022 6594 I 162 5722 

- 
4'748777 3376 79692557 7'39'71762890856 54'8 
4 2 5 1  8854 3452 8045 2633 7"16 1793 6365 0932 5494 

45589'6' 37598351 2939 7521 20986670 '237 5798 
46349237 3835 842830'5 7597 21746746 '3'3 5874 
4712~93'439'285043092 7674225' 6822 1389 5950 

4865 9467 40% 8657 3244 7826 2403 6975 I 41 = 
5095 9697 4295 8887 3474 8055 2632 7203 I 769 6330 
5'729774437189633W 81322708727918456406 

ab--- 47 8 9391 3988 8581 3168 --I_- 7750 2 3 ~ 7  6898 1465 6026 

6178 
50189621 421888103397 797925567127 16936254 

52484851 4448 -- 9040 1626 8208 ----- 27847355 1921 6482 
~ 3 2 5  9927 G 9 1 1 6  3703 82842860 7411 1997 6tr8 

4942 9544 4142 8734 3321 7903 2479 7051 1 d 17 --- -. ---.----.-L 

-- 

15 Deg. Co-Sine 

Go=Sine Sine 



15 Deg. Tangent 15 Deg. Co-Tangent 

Co-Tangent . Tangent 
N tl 



Sine Co- Sine 

Co-Sine 

15 Deg. 

9. 9. 9. 9. 9. 
983 983 983 983 983 
7348 6996 6643 6290 3936 
7343 6990 6637,6284 5930 
7337 6984 663 I 6278 5924 
--__.-- 733' 6978 6625 6272 59'8 

7307 6955 6602 6248 58 5 

---- 7296 6943 6590 6237 883 
7290 6937 6584623' 5877 

----- -- 

7325 697206196266 5912 
7319 6967 66146260 5907 
7313 6961 6608 6254 5901 ----- 
730' 694965966243 58 9 9 

72846931 65786225 5871 ------ 7278 6925 6572 6219 5865 
7272 6920 6567 6213 5859 
726669146561 6207 585 
7260 6908 6555 6201 5848 ----- 
7255 6902 6549 6195 5842 
7249 6896 6543 6190 5836 
7243 68906537 6x84 5830 
7237 68$465316r78 5824 
-- 
7231 68786525 6172 5818 
7225 683265196166 5812 
72 19 6867 65 14 6160 5806 
7213 6861 6508 615 5800 

7202 684964966142 5789 

----- 
7208 6855 6502 614 8 5794 

7196 6843 64906136 5783 
7'90683764846131 5777 ----- 
71846831 64786125 5771 
7178682564726r195765 
7172 6820 6466 61 13 5759 
7166 68146461 6107 5753 
7161 68086455 6101 5747 

----- 
7155 680264496d9S 574' 
7I49679664436089 5735 
7=43 679064.37608 5729 
7137 6784643' 607 4 5724 
7131 67786425 6072 5718 
7125 6772641960665712 
I 1.15 6767 6413 6060 @ 
7 I 14 6761 6408 6054 5700 
7108 6755 6402 6048 5694 
1102 6749 6396 6042 5688 
1096 6743 6390 6036 5682 
10 o 6737 63846030 5676 

1078 6725 6372 6019 5665 
1072 6720 6366 6013 5659 
1066 6714 6360 6007 5653 
061 67086355 6001 5647 

-I_-- 

----- 
--- 10 0 4673637860245670 

--.I 

055 67026349 5995 564' 
049 6696 6343 5989 5635 
043 6690 6337 5983 5629 
037 6684 633' 5977 5623 
03 I 6678 6325 5971 5617 
025 6672 63'9 5965 561 I 
or96667 6313 5960 5606 
or46661 6307 59545600 
008 6655 6301 5948 55 4 

996 6643 6390 5936 558% 

- 
-- 
---- 
002 6649 6296 5942 55 I I  8 



15 Deg. Tangent 

I .9*' 9. 9. 9. 9. 9. 9. 9. 9. 9. 9. 9. 9- 9. 9. 
442 443 443 444 444 445 445 446 44.6 447 447 445 448 449 449 

15 Deg. Co-Tangent 

Co-Tangent Deg. 74 Tangent 



15 Deg Sine 15 Deg. 

Co - Si ne 

Co-Sine 

Sine 



15 Deg. Tangent 15 Deg. Co-Tangent 

Co-Tang en t Tangent 
0 0  



16 Deg. Sine 16 Deg. Co-Sine 

Co-Sine 



16 Deg. Tangent 16 Deg. Co-Tangen t 

Co-Tangen t 

IO' I r '  12' 13' 

Deg* 73 

of I /  2f 3/ 4/ 
I---- 

IO. IO. IO. IO. IO. 
42 542 54' 541 540 ----- 

'm 
IO. IO. IO. io. IO. 
i40 539 539 538 538 

16-98 5954 12166481 1-- 1751, 
,6185875 11376402 1672~ 
'539 5796 105B 6323 1594 
1460571 09796245 1 5 1  
,381 ,6350 006166 143 

,223 54800742 6008 1278 
,144 5401 0663 5 29 IZOO 

19865243050577I 1043 

d 
,302 55590 8 21 6087 '357 

,065 5322 0584 5 Tt 50 I 121 

1 0 28 5085 0347 56140 84 

_I.- 

-- -- 
1 07 5 164 042 d 5693 0863 
----- 

3174 4532 9792 5061 0333 
?I9514453 97' 4983 0154 
9 1 I 6 43 74 963 7 4904 0 I 7.5 

8563 3821 9085 4352 9% 

8325 3584884841169388 

8167 3426 8690 3958 9230 
Bo8833488611 38799151 
8009 3269 8532 3800 073 

4 6  3505 8769 4037 9309 
-I_--- 

79303'90845337=1 0 994 
7851 311183;43 43 
7772 3032829635648 3 ----- 7693 29538217.3485 87';8 
76142874813834oG8674 
753s '795 80F9 3327 86oc 
7456 2716 7980 3 2 4 9 8 P  

709 2558 7822 3091 9 6 4  
7019 2479 7743 3012 8083 
7 I 40 2400 7664 a933 8106 
7061 2321 7586 a8548128 
6982 22.12, 7507 a776 3 

737ij2637 7901 31708443 

---- 

Tangent 

m? ( 0  11' Ii f3 rq 

73 



16 Deg. Sine 16 Deg. Co-Sine 

CoSine Sine 



16 Deg. 16 Deg. Co-Tange nt 
1 

18' $19' 20' 21' 22' 23' 24' 25' 26' 27' 28' 29' IS' 16"17' 18' 19' l20' 21  22' 23' 24' 25'26 27' 28' 29' 

-------r I ILI-IJ I - L -  ILL-LI-I-ILI-LLI 

I I I I I t  I I II I 1 I I I ,  

Co-Tangent Deg* 73 Deg. 73 



16 Deg. Sine 

.- 
U 

CoSine 

16 Deg Co-Sine 
, 1 .  

sine 



16 Deg. Tangent 16 Deg. Co-Tangent 

73 Tangent Deg* 73 



16 Deg. Sine 16 Deg. _ -  Co-Sine 

9. 9. 9. 9. 9. 9. 9 . . 9 .  9 * + 9 .  
461 I 462 I 462 I 463 I 463 II 463 I 464 I 464 I 465 I 465 I 

CoSne Deg. 73 Sine 



16 Deg. Tangent 16 Deg. Co-Tangen t 

Co-tang en t Tangent 
%I 

73 



17 Deg. Sine 1 7  Deg. Go-Sine 

Co =Si ne Deg. 72 Sine Deg. 72 



17 Deg. Tangent 17 Deg. Go-Tangent 

I ~ 1 - 1 - l - - - l -  II-1-1-1-4-11 -I-I-I-1-1 

Co-Tangent Deg. 72 Deg. 7.2 



17  Deg. Sine 1 7  Deg. 

'/ I 9. I 9.1 9- I 9. I 9. 11 9.1 9. I 8. I 9. I 9. [I 9- I 9. I 9- I 9.1 9. I 
472 472 472 473 473 474 474 474 475 475 476 476 476 477 477 

43' 42' 4X' 40' 39' 38' 37' 

- Co-Sine ueg. 72 

993s 9542 9'49 8756 8362 
(99.819 d 9  I 42 18 7 49183 5 5 

Co-Sine 

9.1 9. I 9.1 9.1 9. 
979 979 979 979 979 

8132 7737 7342 6947 6551 
8125 773' 73366940654! ----- 81197724 73296934653t 
8112771773236927653' 

---_I- 8099 7704 730969146511 
81057711 731669216521 

8092 7698 7303 690.1 6511 
80867691 72966 016505 

8073 7678 7283 6888 64 z 
8066 7671 72766881 648i 

8053 7658 7263 6868 6472 
8046 7652 7257 6861,6465 

8079 7685 7290 6 8 94 6498 --- --- 
-----2 8059 7665 7270 6874647c 

8940 7645 7250 6855% 
8033 7639 7244 6848 6452 

8020 7625 7230 6835 643s 

---- 
8027 76327237 6842 644C 

8013 7619 7224 6828 6432 
8007 7612 7217 6822642f 
8 0 0 0 ~ 6 0 6 7 2 1 1 6 8 1 5 6 ~ 1 ~  

----I_ 

-- --- 
7904 7599 7204680964'3 
7987 7592 719768026406 ----- 7981 7586 719167956394 

7967 7573 7'78 6782 638 
79747579 718467896392 

7961 7566 .--- 7 1 7 1  6776638~ 

793 5 7 540 7145 67496353 
7928 7533 7'386743 6347 
792' 7527 7132 67366340 
79'5 7520 712 67296333 

7895 75007'0567'063'4 
7889 7494 70996703 6307 

7875 7481 7085 6690 6294 
7869 7474 7079 6683 6387 

7849 7454 70596663 6267 

7836744I70466650L74 
7829 743 7039 66446248 

6637 6241 

7908 75'3 711 5 67236327 
7902 7 507 7 I 12 67 I 6 6320 
---I_- 

7882 7487 7092 6696 6300 
I_---- 

7862 7467 7072 6677 6281 
7856 7461 706b 6670 6274 

7842 7448 7052 6657 6261 

----- 

7823 742 d 

5 
1783 0 6993 6597 6201 

d 7777 73826987 659' 6x9 
7770 73756980 6584 6x8 
7'647369697365786182 

39' 38' 37: 36' 3s' 

Sine 

7033 
7616 7421 702666306234 
1810 741 702066246218 

r796 7402 70066611 621 
1790 73 5 7000 6604 620 

7803 ---I_- 7~0~701366176221 

73 s 

1 1 1 1 1  

--- 

Deg. 72 



17 Deg. Tangent 17 Deg. Co-Tange n t 

g* 9- 9 9  9. 9. 9. 9. 9. 9- 9. 9. 9- 9. 9- 9. l~IIII_I1~l~l~l_Ill_LLl~Ll 492 492 492 493.493 494 494 495 495 496 496 496 497 497 498 

Co-Tangent Tangent 
R t- 

Dcg. 72 



. 1 7  Deg. Sine Co-Slnc 

Co-Sine Deg. 72 



17 Deg. Tangent 17,Deg. Co-tang en t 

Co-Tangent Deg. 72 Tangent Deg. 72 



1 7  Deg. Sine 1 7  Deg. Co-Sink 

Sine Deg. 72 



I 7 Deg. Tangenf 1 7  Deg. Co-Tang e 11 t 

Tange‘nt Deg. 7’ 



18 Deg Sine 18 Deg. Co -Sine 

" I 9. I 9. I 9. I 9. I 9. II  9. I 9. I 9. I 9-• I 9. II 9. I 9. I 9- I 9. I 9. I 

Co-Sine Deg. 71 

0' I /  2' 3' 4' { 6' 7' 8' 

9. 3-  9. 9. 9. 9. 9. 9. 9. 

- -  --- c_-_c- 

978 97s 978 978 978 978 977 977 97; 

----- 2043 1632 1221 0809 0.397 998s 9572 91 59 874 

----- ---- 
2063 1653 1241 0830 0418 00069597 9180 8761 
2056 1646 1235 0823 0-51 I 9999 9586 91 73 876 
2050 1639 1228 0816'0404 9992 9579 9166 87q 

2036 1425 12140803 0491 997895669152 873 
2029 1618 120707 60384 ,9971 95599146873 

----- ---- 

---- 
3 1 6 1 1  120007 0 90377 996595559139872 ----- ---- 
2015 If305 119407820370 995895459'32871 
2009 159s 1x87 0775 0363 995' 95389'25 87' 

'995 15S41173Q701o349 993795249"'869 
1988 I 577 1 166 0 7  55 0343 9930 95'7 9104 869 
1981 '570,~'5007480336 992.39;"9097868 

20021591 118007680756 994495319118870 ------ ---- 
----- ---- 

----- ---- 

1851 1440 10290617020~ 979393808966855. 
1844 1433 102zo61oor98 97869373 8959854( 

1831 1420 zoo8 0597 or8 9772 9359 8946 853: 
1824 14x3 1002 0590 01 74 9765 9352 8939 852 
~ ~ 4 0 6 0 9 9 5 0 5 8 3 ~ 0 1 7 1  97589345 8912851l 
1810 139909880576~0164 9751 9338 8925 851 
180.7 13 20981 05690157 97449331 8918850~ 

1783 l372og600549013 97249311 8897848, 

1762 13510940052 or16 970392 08877846: 

1748 1337092605140102 96899276 8863 844' 
I 742 133 I 0919 0507 009 9683 9270 8856 8445 

1728 r317090504940081 96699256 8842842f 
1721 131008990487 0075 96629249 8835 842z ----- I 7 14 1303 0892 0480 0068 ---- 965 5 9242 8829 841 I 

----- 1837 1427 101 5 06040191 ---- 97799366 8953 853' 

---- --I_. 

'796 '3 B 5097405620'50 97389325 8911 849: 
1790 '379096305550'4~ 973'93188904849 

7627 72'2 6797 6381 5965 ' 5  
7620 7205 67 06374 5958 '4 

----- ---- 
'776 I365095305420I30 97'7 9.3048891 847: 
'769 '5580947053 0123 97109297 8884847' 

'755 '3440933052'o1o9 969692 3 8870845t 8 B 
----- - 

-- 1735 132409120501 008 s 96769263 88498431 ----- 

Sine 

9f - 
9. 

97 7 

81 54 

8145 - 
813f 

m 

8097 
8076 

Bo49 

aOz 
a02 I 

8152 

8132 
8125 

8111 
8164 

80912 
Bo83 

8069 
Bo63 

Bo42 q 
8007 
3000 

----- 
9.1 9.1 9.1 9.1 9- 1 It 

977 977 977 977 977 

7703 7288 6873 6457 6041 26 
76 6 728 I 6866 6450 6034 25 

7682 7267 6852 6436 6020 23 
7676 7161 6845 6429 6013 21 
7669 7254 6838 ---- 6422 6006 21 

-- 76 P 9 7274 68596443 6027 =4 

7648 7233 68x7 6402 5985 't I 

763472'9680463 ii 5971 16 

7613 7'98 67 0 3 6367 595' '3 

---- - 
-I 

7662 7247 683' 6415 5999 2 0  
7655 7240 68246409 5992 ------ 
7641 7226 681 I 63 5978 17 

--- 
76067'9' 67766360 $944 1% 

76007'8467696353 5937 11 
7593 7178 67626346 5930 IO 
7S86717' 67556339 5923 9 -l-l-l-l-l- 75797'6467486332 59x6 8 

1 1 .  1 * 

Deg. 71 



I S  Deg. Tangent 18 Deg. Co-Tangent 

Deg. 7 1  Tangent 

--- 
[ O .  I IO. I IO. I l l o I ' '  IO. 

Deg. 71  



18 Deg. Sine 18  Deg. 



18 Deg. Co-Tangent 

-lTrI IO& 10;: IO. IO. IO. I /  

Deg. 71 Tangent. Ueg. 71 



~8 Peg. Sine 

Al 1L.l. Lo-Sine Sine 

10' 4&/ 43' 44' 
-.---- 

9. 9. 9. 9. 39* I t  

?76 976 976 976 976 

Uege 71 



18 Deg. 

~- 

'13 610803044497 8687 2873 

------ 1 5  624804444637 88:6 3012 
16 631805144707 8890 1082 

6388 0584 4776 8966 j I 52 :$ 6qs806544846 - 9036 3 2 % ~  

19 6528 07244916 9105 3291 

21 66680862 5056 y24q 3431 

23 

r4 6x78 0374 4567 87562943 

I_ --- 
2 0  659807941986 9'75.336' 

2% 67380933 5'269315350I 
6808 1003 5195 9384 3570 

24 6878 '073 5265 9454 7640 
6948 1'43 5335 9524 37'0 
70'8 1213 5405 9594 7779 
7088 1287 547 5 9664 3849 
7.157 '353 5545 9733 39'9 
7227 '423 561 5 9803 3989 

30 7297 '492 56849877 4058 
3' 7367 1562 57549943 4128 

--- - _.. 
- 
y 2 

27 
28 
29 

-- 

-- 

Tangent 
I I  I I I 

I I I I I 

Co-Tangent 

18 Deg. 
1 .  . I  

19' 18' 1 7 ~  16' 15' 29f 28' 27' 26' 25' ! I I I I I I  I I I I 

Co -Tang en t 

Deg. 7 1  %Tangent Deg. 71  



18 Deg. Sine; 

Co-Sine Deg. 7 1  

I 8.  Deg. Co-Sine. 

Sine lkg .  7' 



r8 Deg. Tangent 18 Deg. 

Co-Tangent Deg. 71 

Co-Tatgent 

I 
' . -. , . , . - _  

II I I I I 

Tangent Deg* 7r: 



,f U 

1 . 1  I I 1  

Sine 19 Deg. Co-Sine 
I I I I I I I I I  I I 

Go-Sine Ueg. 70 Sine Ueg. 70 



19 Deg. Tangent 19 beg. Co-Tangent 

Co-Tangent Tangent Deg. 70 



19 Deg. Sine 19 Deg. Co-Sine 

Co-Sine Deg. 70 Sine Deg. 70 



I9  Deg. Tangent 

39/  I I  38' 37' 36/ 35' L 34' 33'132'13'./30' 

Co-Tangent Deg. 70 
x s  

Co-Tangent 

- 
IO. 

'1-angent Ueg. 70 



Sine 19 Ueg. Go=Sine 19 Deg 
* I  

-I -- 
9. 9. 9. 99 9. 

525 52s 525 ~ 2 6  526 
274962989844_3387 6927 
2tb8 63 57 9904 3446 6986 
2867641799633505 7045 

31046653 - 0'993741 7281 

3222677103173859 7399 

3341 689004353978 75'7 
3400694404944037 7576 
3459 7008 0;53 .P96 7632 
35'870670612455 7693 
3577 71260671 4214 7752 
3637 7'8507304273 7 8 1 1  

3696 7244 0790 4332 if370 
3755 7303 0849439' 7929 

7362 0908 4450 7988 

--I_ ---.I 

2926 6476 0022 3564 7 104 
2986 6535 0081 3623 7 163 
3045 659401403682 7222 

3163671202583800 7340 

3281 683003763918 7458 

--- 

3873 74220967 4509 8947 
3932 7481 1026'4568 8106 
7092 7540 1085F27 8165 
4051 7599 11444686 8224 
41 1 0  7658 tao3 4745 8283 
q1697717 --- 1262 4 0 4  8342 

4347 7894 '439 4981 85'9 
4406 7954 '498 5040 8578 
4465 80x3 '557 5099 8637 
4524 8072 1616 5 I 58 - 8696 
4583813' 1675 52'7 8755 
4642 8190 1734 $276 8813 
470' 8249 '793 5335 8872 
47618308 1852 5394 893' 
1820 8367 1912 j453 9 9 0  
1879 8426 197 I *55  12 9049 
1938 8485 2030 5 5 7 I 9108 
4997 85452089 5629 9'67 

42287770 1321 4863 8401 
4287 7835 1380 4922 8460 

-- 

5056 8604 --- 2 148 5688 9226 
3 8 6 6 3 2 2 0 7  5747 928; 
51758722 2266 5806 9344 
5234 8781 2.325 5865 940.1 

5352 88992443 5983 952' 
5293 88402384 5924 9462 

541 ---- 1 8 9 ; 8 ~ 5 0 ~ 6 0 4 ~ 9 $ 8 0  - 
~ ~ 7 ~ 9 0 1 7 2 ~ 6 1 6 1 0 1 9 6 3 9  
5530 9076 2620 6160 9697 
5589 9'3 5 2679 6219 9756 
56489195 27386278 9815 
5707 925427976337 9874 
5766 93 12 2856 6396 9937 
5825 9372 29126455 999z 
58849431 297465'4 005' 
- 5943 9490 3073 6571 O f  IO 

0 
6239 9785 332.8 686 4 0404 

6003 9549 3092 6632 016 
6062 9608 3 I 5 I 669 I 022 
6121 9667 321067500287 
61 80 9726 3269 680 0346 

.-- 

629898443387 6927 0463 
I 

24' 23' 22' 21' 20' 

CoSine 

++ 40' 4'' 42' 43' 44' 

9. 9. 9. 9. 9- 
527 527 527 528  528 

2643 61 74 9702 3226 6748 
2701 6233 9760 3285 6806 
27606291 9819 33446865 
1819635098;8 34026924 
2878 640 9937 3461 6982 

9995 3520 7041 
z99665a7 0054 3579 7x00 
305565850113 3637 7 1 5 8  
3 I 146644 0172 3696 72 I 7 
3172670302313755 7276 
323' 6762 028 3813 7334 

334968800407 393' 7 4 P  
340869380466 3990 75'0 
3467 6997 0594 4048 7569 
3526 70560583 4107 7628 

3643 -- 7 144 0701 4224 7745 
3702 7232 07 59 4283 7804 

3820 73s00877 4400 792' 
3879 740 0936 4459 7970 
3938 746 8 0994 4!: 18 0038 
3997 752q '053 4577 8097 

----- 
z937 646 8 

4290 6821 8 7872 7393 

------ 

034 

3584 7 1  I 5 0642 4166 7686 

3761 7291 0818 4342 7862 

ueg. 70 



f 9  ncg. Tang en t 19 Deg. Co-tang en t 

- -  
Tangent Deg. 70  C; 04 'a ng en t 



19 Deg. Sine 17 Deg. Co-Sine 

Deg. 70 Sine Deg. 70 



19 Deg. Tangent 19 Deg. Co-Tangent 

3 - 
i - 
7 
8 
9 

I O  
II 

I f  
I 2  - 
'3 
'4 
'5 
16 
7 7  
I 8  
'9 
2 0  

- 
21 

22 
- 
23 
24 
25 
26 

I 

127cf62260179 $130 8078 
~ 3 3 6  62920245 41968143 
1402 63 58 03 I I 4261 8209 ----- 
r468 64240377 4327 8275 
G534 6489 0443 4393 834' 
bS99 65.5 5 0508 4459 8406 

4656 8 04 

"95 695' 0904 4854880' 

3127 7083 '035 4985 8933 
3'93 7149 5051 8998 
3259'7214 "67 51179064 
3325 7280 '233 5'839'30 
339' 7346 '299 $2499'96 
3457174rz 1365 53'4926' 

1665 6621 0574 4525 8472 
173 I 6687 0640 4590 8 38 

2863 68190772 4722 8669 
u p 9  6885 0838 4788 8735 

3061 701 7 0970 4920 8867 

=747 6753 0706 d 

X I 0 1  

3523 7478 '430 53809327 
~!7544('4961544619393 . I,--- 

4446 8401 2352 6301 0248 
4512 84662418 63670313 

47roSd%+dr66 650511 

4842 8 96 a747 66 6 0642 
4907 8$6a 2813 6 a0708 

4s78 8532 24846433 0379 
46448 8 2  5064990445 

477687392682 6 d 300576 - --- 
4973 8928 2879 6 f 28 0774 
5039 8993 2945 68940835 
5'05 9059 301' 69590901 
5171 91OS 3071 70250971 
--e-.- 

9. 9. 9. 9. 9- 
559 559 559  560 560 
097' 49I4885417926727 
----- 
1037 4980 8920 1857 6792 
I 102 5045 8986 2923 6858 
I 168 5 1  1 I 2989 6923 
'234 5 177 9' '7 3054 6989 
13005242918231207054 ----- I365 53089248 3'85 7'20 

1431 5374931432j17'85 
1497 54399379 33'7 725' 
1563 5505 9445 3362 73'7 
1628 5571 95" 3448 7382 

1760 5702 9 42 3579 7513 
1825 5768 9708 3645 7579 
'89' 58349773 37'0 7644 
----- '957 5899 9839 3776 77 '0  
2 0 2  5965 9904 3841 7775 

2 154 6096 0036 3973 7907 
z22061620101 e 3 8  7972 
2286 6228 0167 41048038 

-- -- - 

1694 5637 9276 35'3 7448 

208 3 603 I 9970 3907 7841 

----- 

235'62930233 ---.-- 41698'03 
24'7 63590298 4235 8169 
2483 6425 0364 43ob 8234 
2548 ----- 6490 0430 4366 8300 
26'46 560495 44328365 
2680 6 d 22 0.6 I 4497 843 I 

2877 68'90758 46948 f, 27 

----- a746 6687 0226 4563 8496 
281 I 6753 0692 4628 8 62 

2943 ---I_- 6884 0823 4760 8693 

307470'60955 4891 8821 
3008 69500869 4825 8759 

3140 7081 1020 49568890 
3206 7147 1086 5022 8955 
3271 791 1x51  50879021 

----- 
3337 727 B 1217 5 '51  9086 

316 8 74'0 '348 52849217 

3666 7607 '645 5481 94'4 

3994 7935 1873 5809 964' 

4313 82 8 3 2201 6x37 0065 

4 j20 8460 279 8 6333 o26t 

340 7344 '283 52'9 9'52 

3534 747 5 14'4 5350 9283 
3600 7541 1480 54'5 9348 

373' 7672~1 ' t  55469479 
3797 7738 '676 56x2 9545 
3863 7804 '74% 5678 96'C 
3928 7869 5743 9676 

4060 8001 '939 5874 9 07 

'808 

4126 8066 2004 5940 9871 
4191 8132 2070 600s 9936 
4257 81 82136 6071 0004 

4388 8329 2267 6202 0135 
44548395 233 6268 oaoc 

-I_--- 

--- -A 

----- 

Go-Tangent Deg. 70 Tangent Deg. 70 



20 Deg. Sine 20 

I I I I ' ~' I I  1 I I I I 

Co-Sine Ueg. 69 

U 

9-19. I 9. I 9- 
a72 972 972 972 

Co-Sine 

Sine 



20 Des Tangent 
U u 

20 Deg. Co-Tqngen t 

0481 4j83 8282 2175 

0611 451384122305 

3806 st08 8607 2 :a. 

3546 4448 8347 3244 

3676 4578 8477 2374 
3741 4643 8542 2431 

---- 

0936 4838 8 37263: 

1067 4968 8867 276: 
I 132 503 8932 282f 

1262 5163 9062 295f 
1327 5228 9127 3021 
'392 5293 919% 3081 
'457 5358 9257 315' 
I 522 5423 9322 3211 ---- 1587 5488 9787 328: 
1652 5553 945" 334: 
1717 56189517 341: 
1782 5683 9582 347; 
I847 5748 9646 354: 
1912 5813 97' I 360: ---- '977 5878 9776 367: 
2042 94 984'3 3: 
2107 i 3  00 99063 i; 0: 
2172 6073 9971 386: 
2237 61380036 393: 
2302 6203 0101 399( ---- 2367 6268 0166 406 
2432 633 0231 412l 

2562 6463 0361 a 
2628 6528 0426 432 

1002 4907 8 z 02 269t 

"97 509 i 8997 289: 

---- 

---- 

---- 

---- 

---- 

2497 639 i 0296 4'9 

2698 6593 049' 438' 

2953 6857075' 4 f 4 

3'48 704 3 6  0945 4 4' 

327 8 7x7s ' O f 5  497' 

--- 

-- 27 5 6658 0556 445 
282 672 0621 451' 
2888 6784 0686 4 8 

301869180815 47" 
3083698 08804 7 

---- 

321 7 I I~1010490  

3341 7243 1140 503 
3406 7308 1205 5101 
3473 7373 1270 5'6 -- 3538 74781375 522' 

D I I  

Deg. 69 Deg. 69 Co-Tangent 



20 Deg. Sine 20 Deg. Co-Sine 
i a .  . 

15' J6' '7' 18' 19 I L L I -  I '' I 9. I 9. I 9. I .9* 1 9 
539 539 539 540 54 

0 h230 565.4 9073 2489 59c 
I 2287 $710 91302546 96 

3 2401 5824 9244 2660 607 
4 2458 5881 93002717613 

7 2630 6052 947 I 2888 630 
8 2687 6109 9528 2945 635 
9 27446166 9585 3002 641 
IO 2801 6223 9642 3058 647 
I I 2858 6280 9699 31 1s 652 
12 29156337 97563172658 
'3 297% 6394 9813 3229 664 
14 3029 6451 9870 3286 669 

--I__-I_- I 5  3086 6508 9927 3343 675 
16 3'43 6565 9984340~ 681 
I 7 3200 662% 0041 3457 687' 
18 32576679009835146921 
'9 33r4673601553571698, 
20 337'679302'23628 704' 

22 3485 6907 0326374' 7'5. 
3 42 69640383 3798 721 

2 2344 5767 9'87 2603 d 0 1  
---_I-- 

5 25'5 5938935727746'8 
6 2572 94'4283' 624 5995 

------ 

-I_---- 

c_- -- 
21 3428 6850 0269 3684,709' 

23 

------ 
26 2 d 00 7021 OAdOz8CC 7265 

Go-Sine Ueg. 6 9  Sine Ueg. 6 9  



30 Deg. Tangent 20 Deg. Co-tang en t 

Co-Tangent Deg. 6 9  
2% 

Tangqnt Deg. 69 



20 Deg. Sine 20 Deg. Co-,Sine 

CQmSine Deg, 69 
, ,  

Sine Deg. 69 



20 Deg. Tangent 
I I 1 I I I I I I I  

Co-Tangent 

2~ Deg. 
I l l 1 1 1  I I I ,  

Deg. 69 

Co-Tangent 

Tangent 

401 41' 42' 43) 

Deg. 69 



20 Deg. Sine 20 Deg. Co=Sine 

Co-Sine Dcg. 69 

I 9- 1 9. I 99 I 9. I 9- 

8656817i'j698 jz18 653t 
86488169 7690 7210 673c 
86408161768272026729 

----- 86248145 7666 7186 670t 
86168137 7658 7178 669t 
8608 8 130 7650 7 I 70 669c 
86008122.7642 7162 6682 

8585 8106 7626 7146 6661 
8577 8098 76r8 7 198 665s 
8j698090 7610 7130 &5c 
8561 8082 7602 7122 6642 

8545 8066 7586 7106 6626 
8537 8058 7578 7098 6618 
8529 8050 7 570 7090 661c 
8521 8042 7562 7082 6602 

8505 8026 7 546 7066 658C 

8489 $010 7 530 70 jo 6570 

----- 
8639 8 15.3 7674 7 '95 67 14 

---I_- 

85 38'147634 7'546671 

---- 
----- 8553 8074 I594 71 '4 6634 

_e---- 

85'3 8034 7534 70746594 

8497 8018 7538 7058 6578 

8473 7994 75 I4 7034 6554 

8457 2978 7498 70186538 
8449 7970 7490 7010'6530 

84.33 7954 747499446514 

841 i 7938 7458 6978 6498 
8409 79.30 7450 6970 6490 

----- 
8481 h 0 2  7522 7042 6_561 ---- 
8465 7980 7506 7026.6546 

8441 7962 7482 7002 6522 

8425 7946 74666986 6506 

8401 7422 7442 6g62,O482 

'Sine 

9 .  9. 9. 9. 9. ' 1  I ----- 
970 970 970 970 970 
- _ _  
3937 3454 2970 2486 -2& 

3929 3446 2962 2478 '9 4 59 
392'343829542470 '9 58 
39'3 3430 29462462 '978 3 
3905 --I- 3422 2938 2454 /d '970 56 

Deg. 69 



20 Deg. Tangent 

Co-Tangent Deg. 69 

20 Deg. Co-Tangent 

A a a  

I l l 1  

Tangent Deg. 69 



21 Deg. e Sine 

Co-Sine Deg. 68 

21 Deg. Co-Sine 

Sine 

L_---- 

. g .  9. 9. 9 .  9.' 
969 969 969 969 969 

Deg* 68 



22 Deg. 
1 , - I  I 1  

I I 1 r 

Tangent i I  Deg. 

Co-Tangent Deg. 68 Deg. 68 



zi Deg, Sine 

I I-U-I-I- li---1-l-l--l-Il-l-~--l-~---l 

21 Deg. Co-Sine 

15’ 16’ 17‘ IS‘ 19’ 20‘ 21’ 22’ 23‘ 24‘ 25’ 26‘ 27‘ 28‘ 29‘ w-l-l-l--l- ii-u-i-i I/ 

Co-Sine Deg. 68 Sine ‘Deg. 68 



21 Deg. Tangent 21 Deg. Co-Tangent 

Co-Tangent 

25' 26' 27' 2 Q r ' 2 g t  

9. 9 .  9. 9. 9. 
593 593 594 594 595 

----- 

34'133'132'13 1'130' I 
Deg. 68 

BbG 
Tangent Deg. 68 



21 Deg, Sine 

I I 23 'I 22 'I 21  'I 20 ' '9' 18' 17' 16' 15' I '/ 29' 28' 27' 

2t  Deg. Co-Sine 
I I I 1  

35' 36' 37/ 38' 39' ----- 
9. 9. 9. 9. 9- 
968 968 968 968 968 
4286 3786 3285 2384 2283 

-I- 4277 3777 3277 e7762275 
4269 3769 3269 2768 2266 

2759 2258 
4q23752 3251275' =so 
424 3744 3243 2743 2241 

----- 
--- 
4261 3761 3260 I 
423 % 3736 3235 2734;2233 

----- 

4227 3727 3227 2726 222s 
421937193218 2 7 I 8 ' Z Z Z b  
qzrr 3711 3210 270912208 

-I- 
I 

41803686 3185 2684!2183 

416936693168 2667 2166 
4161 7661 3160 2659 2158 

41 52 3652 3 15% 2651'2'49 

--- 
4202,3702 320% 2701 2200 

41.9436943193 2693 2x91 

4'77 3677 3177 2676'2'74 

4'44 3644 3 '43 2642 2141 
4'3636363'351634 2'33 

----I_ 

---- 

4.127 3627 3127 2626 2124 
4119361931182617 2116 
41 I I 3610 3110 9 2108 

4102 3602 3 102 2601 2099 
4094 3594 3093 2592 2091 
40863535 ----- 3085 2584 2083 
4077 3577 3077 25762074 
4069 3569 3068 z567 2066 
406' 3560 3060 2559 2057 
4052 3552 3 O j 2  25512049 
4044 35-54 3O43 2542 2041 
4036 3 53 5 303 5 2 534 2032 
4027 3517 3026 2525 2024 
401935193018 25x7 2016 
40" 3510301025092007 
4002 3502 3001 2500 1999 
3994 34942993 2492 1991 ----- 3986 3485 2985 2484 1982 
3977 3477 29762175 '974 
3969346929682467 1965 ---- 3961 3460 29602459 '957 
3952 3452 295' 2450 7949 

-A- - 

----- 

----- 

3944 3444 2943 2442 '946 
3936134311~93S24341r932 

, ,  , I I -  

C.o =Sine Deg. 68 Sine Deg. 68 



21 Deg. Tangent 21 Deg.. 

Co-Tangen t 

Co-Tangen t 

Deg 68 Tangent Deg. 68 



21 Deg. Sine 21 Deg. 

9149 8645 8140 7635 7121 
9141 ----- 86368132 7626712 
9132862881237018711: 

91168611 81067601 go@ 
91 24 8620 81 1 5  7610 7 IO, 

Co-Sink Deg. 68 Deg. 68 



21 Deg. 

1 I-1-i-i-l- 

I /' 1 9- 1 9.1 9.1 9.1 9- 
600 601 601 602 602 

T a n g  ep  t M 9 1  Deg. 

9.1 9. I 5 ) .  I ,9* 1 9.11 9.1 9. I 9- I 9- I 9. I 
502 603 603 603 604 604 604 605 605 606 

Co-Tangent Reg. 68 
Cl. c 

Tangent Deg. 68 



22 Deg. 

a , . .  I 

Deg. 67 

----- 1659 1143063701259614 
1650 I 139 0628 01 17 9605 
1642 I 131 0620 0x08 9596 I 1622 11520611 01oooc88 

Co-Sine 

5' 6' 7' 8' 9' 

9. 9. 9. 9. 9 .  
266 966 966 966 966 

----- 

Sine 



4-l 9 2  Deg, Tangent 

Co-Tangent 

22 Deg. Co-Tangen t 

9. 9. 9. 9. 9. IO. IO. IO. IO. IO. IO. IO. IO. IO. IO. IO. IO. so. IO. IO. ' I  ' 
10 I 610 I 610 I 6x1 I 611 II 393 I 393 I 392 I 392 I 392 I1 39' I 39' I 39' I 390 I 390 II 389 I 389 I 389 I 3ff8 I 388 I 

Deg. 67 Tangent Deg. 67 



22 Deg. Sine 22 Deg. 

27' 28' 29' , I 5' 16' --- -- 

Co-Sine Deg. 67 

Co-Sine 



22 Deg. Tangent 22 Deg. Co-Tangen t 
b 1 1  I I I ti I 1  1 I I I  I I I I I 1  1 i i 1 If i i t 1 II 1 1 1 1  

n d ' i  
-1 angent A , ueg. 67 



22 Deg. 

9. 9. 9. 9. 9. 
582 I l l 1  583 583 583 584 

Sine 
I I I t  

. - ,  I 

----- 
8771 1795 481678350851 -I-l--I-1-1 8821 1845 4866 7885 0901 

. _._- . -  
8922 1946 4967 7985 1002 
8,972 1996 5017  8036 1052 
9023204650678086 1102 
907320')7 ----- 5~1881361152 
9124214751688187 1203 

----- 

9'742197 52188237 '253 

9275 2298 53198337 '353 
9325 2349 5369 8388 '404 
9376 2399 5420 8438 I454 

9224 2248 5269 8287 1303 ----- 

0031 3054~607490~2 2107' 
0081 310461249142 2157 

01823205 62259243 2258 

0333 3356,6376039312408 

0132 315461759192 2207 
ah--- 

0233 3255 6275 9293 2308 
0283 3.305 6325 5343.2358 

0384 3406 6426 9414 2459 
0434 3457 6476 9494 2509 
048s 3507 6527 95442559 
0535355 657795942609 - 0585 d 6 6 2 7  --- 9645 2660 
06363658 66789695 2710 
06863708 6728 9745 2760 

0787 3809 6829 9846 2860 
088 3910 6929 9946'2961 

0988 4010 70.300047 3061 
19394061 70800097 3 1 1 2  

108941~1 71300147 3162 
11404161 7181 01983212 
I1904212 7231 0248326~ 
1240 4262 7281 0298 3312' 

07363759677897962810 

083g 3859 6879 9896 291 I 

----c_ 

0938 3960 6980 9997 30' 1 

----- 
----- 
1291 43'2 73320348 3363 
'341 4363 7382 0399 
'39' 44'3 7432 0449 3463 
'442 4463 7483 0499 35'3 
I492 15 14 7 5.73 0 549 3 564 
I543 4564 7583 0600 36x4 
I 593 46 14 76.3 0650 3664 

16944715 77340750 3764 
17444765 77840801 3815 
'79548r67875085' 3865 

-_I-- 

------ 
164.3 4665 76 I 40700.77'4 ---- 
----- 

I 

22 Peg. Co-Sine 

Sine Cowsine Deg. 67 Deg. 67 



22 Deg. Tangent 22 Deg. Co-Tangent 
v 

Tangent Deg. 67 



2 2  Deg. Sine 22 Deg. Co-Sine 

29 5321 833' '3.39 4344 7347 
39 l537'18.~~~l1389l439417397 

9. 9. 9. 9. 9 .  9- 9. 9. 9. 9. 
588 I 589 I 589 I 589 I 590 I1 590 I 590 I 590 I 59' I 59' I 

_I----- 

9247 2246 524388237 1229 4218 72040189 3 1 7 1  6150 
9297 2296 5293 8287 1278 4267 7254(0239 3220 6200 

,897 3895 68909883 2873 5861 8846 1829 4810 7788 
'947 3945 6940 9932 2923 59'0 8896 18Y94859 2838. 
' 9 9 T  39956990 9982 2972 5960 8946 '929 4909 7887 
LO47 4045 7040 00 = 302% 6010 8995 '978 4959 7937' 

1247 4244723902323222 620991942'77 5'57 81 5 

'347 4344 73390331 332' 630992943276 5257 82 4 

'447 4444 74390431 3421 6408 9393 2376 5356 8334 
Le97 449474890481 347' 6458944.3 2425 5406 8383 
'547 454475390531 3520 6508 9493 2475 5455 84 3 

1647 464476380630 3620 6607 9592 2575 5555 8532 

1 97 4794 7788 0780 3769.6757 9741 2724 5703 8681 

'097 4095 708900 it 2 3072 6060 9045 2028 5008 7986 

'397 439423890381 3371 6358 9343 2326 5306 82 i 4 ,  

L 597 4194 75880581 3570 6558 9542 2525 5505 84 il 2 

t 4 7 4 4  77380730 3720 6707 9692 2674 c654 8.31 d 
1 i 47 4843 7838083c 3819 68069791 2 73 5753 8731 

t _.---- 147 414421390132 3'22 ---- 61 109095 2078 5058 8036 
1x97 4194718901823172 615991452127 51088086 

'297 ----- 4294 72890281 3271 ----- 6259 9244 2227 5207 81 8 5 

--. 
1697 4694 7688 0680 3670 6657 9642 2624 5604 S 82 

1897 4893 7888 0880 3869 -- 6856 9841 z& -- 5803 8780' 
--i-- 

Go-Sine Deg. 67 

1-1-l-I-I- I 9.1 9. I 9- 1 9 .  I 9. 
964 964 964 964 944 - .  ----- 
8256 7726 7195 6665 6x33 
8147 7717 718766566124 
8238 7708 7178 6647 61 16 
8229 1699 7 169 6638 6107 
821276827151 7690 7160 66206089 6629 (;ogs 
8203 3673 2142 661 1 608c 
8194 7664 7 133 6603 607 1 
8185 7655 7x25 65946062 
8 I 76 7646 7 I 16 6 585 6054 

8159 7629 7098 6567 6036 
81 50 7620 7089 6558 6027 
8141 7611 708065496018 
8132 7602 7072 6541 6009 
8123 7593 7063 6532 6000 

----- 
--- 

--- - 
----- 
8167 Y637 7'07 65766045 

---A- 

----- 
81 '4 7584 7054 6523 5992 
8x06 7576 7045 65'4 5983 
----- 809'1 7567 703b6505 5974 
h88 'I 558 7027 6496 5965 
8079 7549 7018 6488 W F ~  

Sine ueg. 07  



Co-Tangent 

1 1 1 I l  

Deg. 67 

is Dcg. 
I I I I I II I i I I If I I - \  I ' I  

E c e  
Tang en t Deg. 67 



J U 
Sine 23 Deg Co-Sine 

CoaSine 

----- 
'574 7036 6496 5957 54'7 
r565 7027 6487 5948 5408 
155" 7018 6479 5939 5399 
7547 7009 6470 5930 5.390 
7 538 7000 646 I 592 I 538 I 
15296991 6452 59'2 5372 
75206982 6443 5903 5363 
75" 6973 6434 5894 5354 
7502 6964 6425 5885 5315 
74936955 64'6 5876 5336 
i&Ogqo*fi5= 
74756937 6398 5858 5318 
7466 6928 6389 5849 5309 
*GjGj@G*G 
74496910637' 583' 529' 

7431 6892 6.353 5813 5273 

74l3 6874 6335 5795 5255 

739568566317 5777 5237 

7377 6838 6299 5759 52'9 

7440 6901 6362 5822 5282 

7122 6883 6344 5804 5264 

7404 6865 6326 5786 5246 

7386 --.-- 6847 6308 5768 5228 

7368 6829 6290 $750 5210 
335968206281 5741 5201 

73.506811 6272 5732 5192 
7341 6802 6263 5723 5183 

----- 

----- 
73326793 6254 5714 5'74 
7323 6784 6245 5705 516s 

7305 6766 6227 56 7 5'47 
73'46775 6236 5686 5156 

72966757 6218 5678 513E 
7287 6748 6209 5669 5125 
3278 6739 6200 5660 512c 

726967306191 5651 5 1 1 1  
72606721 6182 564.2 510i 

7242 6703 6164 5624 5 0 8 ~  

------ 7224 6685 6146 5606 506t 

72066667~6128 5588 504f 

7 188 6649 61 i o  5570 5o3c 
717966406101 5561 5021 
71706631 6092 5552 5 0 1 5  

-_e--- 

7251 67'2 6173 56.33 5092 

723366946155 5615 507f 

721566766137 5597 505; 

7'97 6658/6119 5579 S O Y  

----- 

7 107 6568 6029 5489 4945 

----A 70 965506011 547'193' 

707' 6532 5993 5453 49' 
7062 6523 5984 5444 490 
70546514 5975 5435 489 

7036 649 5957 54'7 487 

54' 53' 5"' 51' 50'  

7 3 8  6559 6020 5480 494' 

7045 6505 5966 5426 488 

70806541 6002 5462492 

-.---- 
-I_--- 

! 

Sine Deg. 66 



23 Deg. Co-Tangent 23 Deg. .Tangent 

Co-tang en t Deg. ,66 66 



23 Deg. Sine 23 Deg. Co-Sine 

I I I I I 

Sine Deg. 66 



23 Ueg. Tangent 

9- 9. 9. 9. 9. 
634635 635 635 636 

8435 1908 5379 8848 23 I S  
8493 1966 5437 8905 2372 
852 '  2024 5494 8963 24.10 
8609 2082 5552 go2 1 3488 
8667 2139 5610 9079 2546 
8725219,566891372603 
8783 2255 5726 9194 2661 
B84'23'3 5 849252 2719 

B9562429 5899 9368 2834 
90'42487 5957 9426 2892 
9072 25446015 9483 2950 
91 o 2602 6073 9541 3008 
91h2660 61 1 9599 3065 

----- 
8378 1850 5321 8790 2257 ----- 

I 
889923715 ii 41 93'02777 

3246 27 18 61 J 8 9657 3 12.3 

3420 2892 6362 g z 30 3297 

97093'8J 6 6 5' 01193585 

----- 
9304 2 7 76 6246 97 I 5 3 18 I 
9362 28346304 9 72 3239 

9477 29496420 9888 3354 
9535 3007 6477 9946 3412 
359.3 3065 6535 0003 3470 

9767 323967090'77 3643 
3825 329767670235 3701 
9883 335 68240292 3759 

3998 3470,6940 0408 3874 

31 14 3597056 0524 3990 

----- 

3651 31236 93 0061 3528 

994034126882 0350 3816 

3056 3528 6998 0466 3932 

----- 
I 

Co-Tangent 

1 1 1  I 

23 Deg. Co-Tangent 

----- -- - 
IO. IO. IO. IO. IO. IO. IO. IO.  IO.  IO. 

90x5 ----- 5532205285745097 --- 162281504679 '2Io7743 
366 366 366 365 365 365 364 364 364 363 -- --- ----- 
8956 5474 19948516 50 9 156j 8092 4621 I 152 7685 

8 %  8898 5416 I 36 8458 49 i? I 1507 803 456 1095 7628 
8840 5358 I ! 78 8400 4923 '449 797 450 1037 7570 - --- ----- 
8782 j300 1820 8342 4865 
8724 5242 1762 82844807 
8666 5184 170482264750 

1391 7 
1333 7 ----- 

Deg. 66 Tangent 



2 3  Deg. Sine 

Go-Sine Deg. 66 

23 Deg. Co-Sine 
I 1 I I I I  

-- ----- 
9. 9- 99 9- 9. 9. '90 9. 9- 9. 
362962 962962 962 962962962961 961 
19783428 2878 2328 1777 ------ 12260674012295699016 
1969 3419 2869 23 I 9 1768 121 7 0665 01 '3 9560 9007 
19603410 28602310 1759 1zo70656010495518998 ----- $950 3401 285 I 2300 1750 ----- 11980647 009495428989 
1941 3392 2842 22 I 1740 118906370085 9533 8980 

i9233373 ----- 2823 2273 1722 ----- 1171061goo6795148961 
59143364 28142264 1713 I 162oh10 0058 9505 8952 

---- - ----- 

19323383 2833 02 4 2 1731 1180062800769523 8970 

5905 3355 2805 2255 '704 1x52 0601 0048 9496 6943 
is95 3346 2796 25445 I694 1'43 0591 0039 9487 8933 
58863337 2787 2236 1685 I 1340582 0030 9477 8924 
$877 3328 2778 2227 1676 ' x i 2 5  0573 0021 9468 8915 
1868 1218 2768 2218 1667 I 1 1 6 0 ~ 6 ~ 0 0 1 2  I 9 4 ~ ~  8ao6 

Sine Deg. 64 



23 Deg, Tangent 23 Deg. 23 Deg. Co -Tangen t 

G o 4  .angen t 

-i-t-l+-- 

9- I 9.1 9. I 9. I 9. 
541 642 642 64.2 643 

Deg. 66 

6981 3527 00756% 3'77 ----- 
347000186568 3120 
3412 99606510 3062 
3355 9903 6453 3005 
3297 98456395 2947 

6693 6636 3240 3 182 9788 6338 2890 
9730 6280 2832 ----- 

35' 39: 37' 38' 39' --- I I LI-I 
IO. IO. IO. IO. IO. 
159 I I I I I  359 359 358 358 

Ta'ngent Deg. 66 



Sine Co-Sine 

ZCo-Sine Deg. 66 Deg, 66 



23 Deg. Tangent "3 Deg. Co-Tangent 

Co-Tangent Deg. 66 
e g g  

Tangent 

55' 56' 57' 58' 59' a 353 352 352 352 35' 

Deg. 66 



24 Deg. Sine 
I -  I I . .  

Deg. 65 Sine 

. c, .. . ' .  , . . 

Deg. 65 



24 Deg. 

1 -  ---- 
Tangent 24 Deg. Co-Tangen t 

349134913491348 I348 

I- 

- . . . . -  
, 

Co-Tangen t Deg. 65 Tangent Deg. 65 



24 Deg. 

2 5540'8343 1'44 3943 
- 3 155871~39ol"9'l3990l~;~: 

Sine 
t l i l  

9814 200b i34681$447; 
9860 2653 5443 8231 IoIt ----- 
9907 2699 5489 8277 106: 
9954 2740 5536 8323 1105 
00002792'55828370 X I S !  

0093 2885 567 j 8463 1 ~ 4 t  

----- 
0047 2839 5629 8416 1205 

01402932 5 j228509  129: 
or86 2978 576b 8556 1,341 
02333O2558158602 138t 
0279 ----- 30: 1 586 I S649 I 43: 
0326 31 18 5907 d695 148c 

04193211 6000 8788 157; 

0512 53046093 888s 1h6C 

----A 

0373 3'64 5954 824' "2; 
------- 
046b 3257 bQ4i 8J34 162~ 

065; 544.3 6233 9020 126i 
0698 349~. 0279 9066 1 8 5 2  

0745 35366326 91 '3 189t 
0791 3585 6372 9159 1949 
0838 3629 6419 9206 "91 
0885 3676 6465 9252 2037 
093 I 3722 65 12 9299 2084 

102436156b0593922176 
107 I 3862 665 1 9438 2223 
I I I 7 3906 6697 9484 2269 

1 2 1 ~  4001 07909577 2362 
----- 1257 4046 b837 96242408 

- ----- 

___- --- __-_ 

0978 3769 6558 9345 2130 

- ---- 
1164.3955 6744953' 23'6 

'303 4094 6883 9670 2455 

2141 
a187 
izgrl 

I I , .  

616616616617617 9.1 9.1 9.1 9.1 9. I 

24 Deg. 

Co-Sine Dee. 6 c  
U J  

Sine Ucg. 65 



24 Deg. 

8037 '409'47798'47 '5'4 :g 8093 14654835 8204 1870 
c7 8140 1 S ~ I  4801 8260 I 26 

Tangent 

- I' 

Co-Tangen t 

24 Deg. Co-Tangen t 

15' 16' 17' 18' 19' 20' 21' 22'23' 24' 
- 29'1 I -------- I I I I /I I I LL 

IO. IO. 10.  IO. 10. IO. IO. IO. IO. IO. 
658 9 - 1 1 . 1  346 345 I 345 I 345 I 344 /I 344 1 . 1  344 343 I 343 I 343 

Tangent Deg. 65 



24 Deg. 

I '' I 9- I F.1 9. I 9.1 9. 
617618618618 618 

Sine 24' Deg 

F I  I ,  

Co-Sine Deg. 65 
8 i I  I 1 

co-  Si ne 

-1-I-l-I- 
9- 9- 9. 9. 9. 

)3* I l l /  958 958 958 958 --- 
345 6767 6x88 5609 5030 
335 6757 6178 5599 5020 

r3066728615055704991 

7287 6709 6130 5531 4972 
cq6121554'3 

'249 6670 6092 5 5'3 4933 

--- 
1326674 6169 5590 5010 

1297 67196140 5561 4981 

1268 6690 61 I I 5532 4952 
:23866806101 5522 4941 

1239 6661 6082 5503 4923 

1316673 ----- i 615955805001 

----A 

7162 6584 6005 5426 4846 
71526574 5995 54'64836 
?I4365645986 5406 4827 
7'33oss5793539748I7 
7123 6543 5966 5387 4807 
7'146535 5957 5377 479E 
71046326 5947 53681478g 
709465165937 53584778 
7085 6506 5928 534814765 
707 5 6+97 59'8 5339'47 55 
7066 6487 5903 532914745 
7056 6477 9 9 9  53 '9 474c 
70466468 58% 5310 4 7 3 ~  
7037 64.58 5879 3300 472c 
7027 6449 $870 5290 47 I ]  

7 0 1  7 6439 5860 5281 4701 
7008 6429 5850 527 I 46 1 

6420 5841 5261 46 2 

5988 64.10 5831 5252 467a 
5979 6400 582 I 5242 4661 
5969'6391 -----L 5812 5232465: 

----- 

5998 8 

5960 I 6381 5802 5223 464; 
5950'637' 5792 52'3 463: 

----- 

5940 6362 5783 5203 462r 
693'6352 5773 5194 46IL 
592 I 6342 5764 5 I 84 460. 
59116333 5754 5'744591 
b902l6323 5744 5165 458! 
bH9263'45735 5'53457! 
6882 6304 5725 5146 456( 
6873 6294 57'5 5'36453( 
6863 6285 5706 5126 454( 
68546275 5696 5 1 1 7  453: 
6844 6265 5686 5 101 452' 
68346256 5677 50 7 45" ----- 6825 624O 5667 jOid,450! 
68 1 5  236 5657 5078'449' 

6796621 7 5638 5054447' 

57766198 56x9 5039'4451 
6767 6188 5609 50301445' 

----- 

6805 k 2 7  5648 5068'4481 

6786 6207 5628 5049'4461 

--I-- 
--- 

Sine 

to' 41/ 42' 43/ 44/ 

>58 958 958 958 958 

-'----- 

9.  9. 9.  9. 9. N 

I 1 I I 

Deg. 65 



24 Deg. Tangent 24 Deg, 

Co-Tangent Deg. 65 

Co-Tangen t 

Tangent 
I I I  

Deg. 65 



24 Deg* Sine Co-Sine 

Co-Sine Deg. 65 Sine Deg. 65 



,.24 Deg. Tangent 24 Deg. &-Tangent 

Co-Tangen t Deg. 65 
J i i  

Tangent Deg. 65 



25 Deg 

I f 1 1 1 

Sine 25 Deg 'b 0' I' 2' 
------ --- 

9. 9- 9- 9. 9. 9- 9. 9. 9. 9. 9. 9- 9. 99 
957 957 957 957 627 627 627 628 628 6e8 628 629 629 629 

CoSine Deg. 64 

&-Sine 

5745 51504SE5 3960 9 ++I-1-1- 6329 5735 51404545 19GO 8 

3ine Ueg. 64 



25 Deg. Tangent 2 5  Deg. Co-tang en t 

- 
0 - 
I 
2 

3 
4 
5 
6 

I 

- 
i; 
9 
IO 
- 
S I  
I 2  
I 

13 
'4 

16 
'7 
18 
'9 
2 0  

- '5 

I 

21 

22 
- 
23 
24 
" 5  
26 
- 27 
28 
"9 

3' 
32 

34 

- 

30 

- 33 

35 3 - 
37 

39 

41 
42 
43 
44 
I 45 
46 
47 
48 

5- 
52 
53 
54 
55 
56 - 57 
58 

38 

LEO 
- 

- 
% 

1 

Co-tang en t Deg. 64 

3291329 13291328 I325 
6803 351402266940 365s 
674834590171 6885 3600 
669434040'1668303545 -H-l-l- 
663933490062 67j5 3491 -1-1-1-1- 6584 3295 0007 6721 3436 

Tangent Deg. 64 



Sine 
I 

15' 16' 17' 18' 19' 20' 21' 22' 23' 24' 

9. 9. 9. 9. 9- 9.  9. 9. 9. 9. 

3-- - ----- 

--A -- ----- 
956 956 956 956 956 956 956 955 955 955 ----- ----- 
870 32242678 2081 1483 08860287 9689 9089 8490 
3860 3262) 2668 1474 08$6 0277 9679 9079 8480 
3850.32542658 2061 1464 08660267 9669 9069 8470 
S84' 324426482051 I454 O8S6o257 9659 9059 8460 

3821 3225 2628 2031 1434 0836 0237 9639 9039 8440 
3811 321526182021 1424 08260227962990298430 
3801 3205 2608 201 I 1414 08160218 9619 9010 8420 
3791 3195 2598 2001 1404 08060208 9609 90098410 
3781 3185 2588 1991 1394 0796 or98 9599 9000 8400 
3771 31752578 1981 1384 07860188958909908390 
3761 3165 2568.1971 1374 077601789579 89808380 
3751  31552558 1961 1364 07660168956989~08370 

3831 3135 2638 2041 '444 0846 0247 9649 9049 8450 

----- ----- 
----- ----- 

----- ----- 
3741 31452549 '95' I354 07560158 9559 8960 8360 
323' 3'352539 '942 '344 074601489549 89508350 
3721 3125 2529 '932 '334 07360138 9539 8940 8340 ----- 
3711 31152519 1922 1324 07260128952989308330 
370231052509 1912 1314 07160118951989208320 
369230952499 1902 1304 070601089509 8910$310 
3682 3085 2489 1892 1294 0696 0098 9499 8900 8300 
3672 3076 2479 1882 12S4 0686 0088 9489 88 o 82 o 
662 3066 2469 I 872 I 274 0676 0078 9479 88 ! ! I  o 82 o 
3652 3056 2459 1862 1264 06660068 9469 8870 8270 
3642 3046 2449 1852 12 54 06560058 9459 8860 8260 
3632 3036 2439 1842 1244 0646 0048 9449 8850 8250 
3622 3026 2409 ,I 832.1234 06360038 9439 8840 8240 
3612 5016 2419 1822 1224 06260028 9429 8830 8230 
3602 3005 2409 1812 I 2 1  5 06160018 9419 8820 8220 
5592 2w62399 L~OZ'XZO~ 060600089409 8810 8210 
5582 2986 2389 I 792 'I 195 0597 9998 9399 8800 8200 

----- 

3 ---- ----- 
----- ----- 

-- ----- --- 
3572 2976 2379 1782 1'85 0587 9988 9389 8790 8190 
3562 29662369 '772 8'75 OS77 99789379 87808180 
3553 29562359 1762 116.5 0562 9968 9369 8770 $1 20 ----- 3543 29162350 '752 " 5 5  ----- 05579958935987608'60 
353329362340 '742 "45 0547 9948934987508150 
3523 29262330 1732 1135 O537 9938 9339 874Og14c 
3513 29162320 1722 112.5 05279928932987308130 

3493 2897 2300 1703 1105 0507 9908 9309 8.710 81 IO 
3483 2887 2290'169.3 1095 0497 98989299 8700 
3473 2877 2280 1683 1085 0487 9888 9289 8690 8 
5463 2867 2270.1673 1075 0477 9878 9279 8680 
3453 2857 2260 1663 1065 0467 9868 9269 8670 8070 
3443 2847 2250 1653 xo$j 0457 9858 9259 8660 8060 
3433 2837 2240 I643 1045 0447 9848 9249 8650 8050 
3423 2827 ,3230 1633 1035 0437 9838 9239 8640 8040 
3413 2817 2220 1623 1025 0427 9828 9229 8630 8030 
3403 2807 2210 1613 1 0 1 5  0417 9818 9219 8620 8020 

2797 zaoo 1603 IOOS 0407 9808 9209 8610 8010 339.4 ---A ------ 
3384 2787 2190 1593 09 5 0397 9798 9199 8600 8000 

336421672170 '573 09'15 037797789179 858079 0 
3354 27'157 2160 '563 0965 0367 9768 9'69 8570 7970 
334427472'5' '5530955 035797589159 85607960 
3334 2737 2'41 '543 0945. 0347 97499'49 8550 7950 
33242728213' '533 0935 0337 97399'39 8540 7940 

--- 
3503 2907 2316 1713 I 1  I 5  0 5 1  7 9918 93 19 8720 8120 

----- ---- 

----- ------ 

----- ----- 

3374 2777 2180 '583 09 It  5 0387 9188 9'89 8590 7940 

----- ----- 
331427182121 15230926 03279719912985307930 
3304 2708 21 I I 1 5 1 3  0916 0317 9719 91 19 8520 7920 
329426 8 2 1 0 1  15030906 0 ~ 0 7 9 7 0 ~ ~ 1 0 ~ 8 5 ~ 0 7 ~ 1 0  

---I_-- - 
I t 4  3284 26 P 8 2091 1493 0896 0297 96 990 9 8500 7900 

4 4  43' 42' 41/ 40/ 39' 38' 37/ 36' 35' 

3274 2678 2081 1483 0886 0287 96 990 9 8490 7890 
--I_-- ----- 

Sine =-Sine 

7730 
7720 

7700 
7690 

Ueg. 64 

17 129 6526 5926 5324 44 
71196518,5916 53'4 43 

771o.71o96508 59n6 5304 42 
70996498'5896 52 4 41 
70896488 5886 52 4 4a % 

25 Ueg. 

7079 
;670 7069 
7660 7059 
7650 7049 
7640 7039 
1630 
7620 

Co-bine 

6478 5876 5274 2 
6458 5856 5254 31 
6448 5846 5244 36 
6438 5836 5234 35 

6468 5866 5264 38 

70296428 5826 5224 34 
70196418 5816 5214 33 ------ 

1509 
74996 
'489 

1469 

'449 

1429 

'409 

- 

' 1 . 1  1 1  

r55969596357 5756 5154 27 

75496949 6347 5746 5'44 26. 
753969396337 5736 5'34 25  
'52969296327 5726 5'23 e4 
75'969196317 57'6 5113 23 

6 09 6307 5706 5x03 22 

68896287 5686 5083 20 
14796879627t 5675 5073 

6869 6267 5665 I 1;  

'45968586257 5655 5 0 5 3 7  
6848 6247 5645 5043 16 

'47968386237 -- - 5635 --- 5033 ' 5  

---- 0 996295 5696 509.3 21 

---- 

6828 6227 5625 5023 14 
l41968186217 5615 5013 13 

6808 6207 ~60c coo? 11 

-- 
N 

359'6758615; 
349 6748 
339 6738 
329 6728 
719671861 &--I 
3096708610j 
2 96698609; 
289 6688 

--- 

--- 

614; 
613; 
612; 

I -  

608; 

~. 

5545 

5525 

5505  

5485 

s5554953 g 

54954y3 I 

4943 
55354933 5 

4923 4 
55'54913 3 

4903 2 

48 2 0 
--I- 

--- 

14'/33'/32'[31/j30'1 " 

De& 64 



25 Deg. Tangent 

'' 1 9.1 99 1 9. I 9.1 9. 
673 673 674 674 674 ------ 

0 6020 9294 2566 5836 9105 
I 60749348 2620 5891 9160 
------ 

2, 6129 9403 2675 945 92'4 
2 61840417 2729 d 0000268 

25 Deg. Co-Tangent 

----- 
IO. IO. IO. IO. I04 

326 326 325 325 325 

Co-Tangent Deg. 64 Tangent 
K k k  



- Sine 25 Ueg. Co-Sine 

9. 9- 9. 9. 9. 9- 9. 9. 9- 9. 
635 I 635 1 635 I 636 I 636 // 636 I 636 I 637 I 537 I 637 I I 955 9.j 955 9.j 9 5 5  9 ' 1  9 5 5  9.1 9 5 5  

Co-Sine Deg. 64 Sine Deg. 64 



Tang en t 

- I-I-1-1-11 -l-I-l-I-I 

1 I 

Co-Tangent 

Co-tang en t 

Tangent Deg. 64 



25 Deg. Sine 25 Deg. 

-{+ 45' 46' 47' 48' 49' 

9.  9. 9. 9. 9- 
954 954 954 954 954 

Cosine Deg. 64 

Co-Sine 

/5d 51.' 5 Z f  53' 54' ---- - 
9. 9. 9. 9. I 9. 

954 954 954 954 954 ----- 
2741 2129 15I70904029l -- -- 
2 7 3 1 2 l r g 1 5 0 6 0 8 9 4 ~  
27202108 14960883 oztc 
27 IO 2098 1486 0873 0 2 6 ~  
2700 so88 1476 0863 OZSC 
26902078 14660853 024c 

2669 2057 1445 0832 on15 
2659 2047 1435 0822 0205 
2644 2017 142  c: 08 I 2 o IQ( 

---.-- 

2680 2068 1455 0843 0ZZC 

2608 1996 13840771 0 1 5 i  
2598 1986 13740761 014; - 2 5 8 8 w  --- 1363 0751 013; 
2578 1966 I353 0740012; 
2567 '955 '343 0730011; 
2557 '945 13330720010i 
2547 '935 '323 07'0009t 
2537 1925 13120699008~ ----- 2527 1915 1302068qoo7~ 
25161904 12920679006t 
2506 1894 1282 0669 oos! 
2496 1884 12720659004! 
2486 1874 1261 0648003! 
2476 1864 1 2 5 1  063800z.! 
2461 1 8 r ~  is41 0628001: 

----- 

----- 

55'156' [ 5 7' 5 8' 159' 1 
9. 9. 9. 9. 9. I' 

953 I I t I I  953 953 953 953 

9073 8459 7844 7228 6612 I 
9063 8448 7893 72 18 6602 0 
I -- --- .I ' I  I I I 

Sine: Deg. 64 



25 Deg. Tangent 

Co-Tangent 

73740587 3797 70070Z'4 -1--1-1-1-1 7428 0640 q8rr 70600268 

I 1 1 1 1  

Deg. 64 



26 Deg, Sine 26 Deg. Co-Sine 

Deg. 6 3  

794 2'74 '555 0935 
783 2164 '5440924 
--I_- 773 2'54 '534Q9'4 
763 2 I43 1 524 0904 
7522r33 '5130893 ---- 742 2123 1503088~ 
732 21x2 1493 0873 
721 2102 14820862 
7x1 2092 14720852 
701 2081 14620842 
6902071 1451 0831 
680 2061 1441 0821 
,670 a050 1431 081 I 
659 2040 1420 0800 
649 2030 14100790 

---- 
---- 
---- 
,639 2020 1400 0780 
,628 2009 1389 0769 
,618 '999 '3790759 

498 '978 13580738 

,5 7 7 ' 9  58. '338 07 I 7 
,567 '947 '327 0707 
,556 '937 13170697 

---- 
,608 1989 1369 0749 

,587 rq68 1348 - 0728 --- 

:546 1927 1307 0686 
~536 1916 12 60676 
~525 --- 1966 12800666 - 
: S I ~  1896 12760655 
:SO5 1885 12050645 

r484 I 865 1245 0624 

5463 1844 12240604 

i494 1875 12550635 

!474 1854 123406s4 

!453 1834 12I40593 
"43 '823 1203 0583 
!432 18x3 1193 0573 

---- 

---- 
r422 1803 I 183 0562 

1401 1782 11620542 
139' '772 11520531 

1371 ---- 1 7 5 1  11310511 
1360 1741 1121 0500 
1350 I 730 I I io 0490 
1340 I 720 I IOO 0480 
~329 1710 109oo469 

1098 1679 1 0 5  0438 
1288 1668 104!0429 
~ 2 7 8  -,-A 1658 10780418 - 

1412 1792 11720552 
---- 
1381 1761 XI410521 

---- 
13'916 910790459 
1309 16 0 9 1069 0449 

Sine Deg. 63 



26 Deg. Tangent 

4' 5' 6' 7' 8' .9' 
----- 

'1. 9. 9. 9.  9. 9. 9. 9. 9. 9. 9. 
688 688 688 689 689 689 6901690 690 691 1 

0 1818 5023 8227 1430 - 4631 783 I 1030!4226 7422 0616 
I 1871 ~07718281 r481468~ 7 8 8 ~  1081l4280 7175  0669 

1 ------ ----- 
I--- .__---- 

I i I I II I I I -  I 

Co-Tangent 

26 Deg. Co-Tangen t 
I I I I I I  I I t  I I I 

'L 

Deg. 63 Tangent Deg. 63 



26 Deg Sine 26 Deg. Co-Sine 

Co-Sine Deg. 63 Sine Deg. 63 



26 Deg. Tangent 

Co-Tangent 

26 Deg. Co-Tangent 

2s' 26' 27' 28' 29 IS' 16' 17' 18' 19' 20' 21' 22' 23' 24' 
I_---- I I I I I l l  ------ I I I I (I Ii-LI- 25' 26' 27' 28' 29' ----- I l l  

Deg, 63 Deg. 63 



26 Dig. Sine 

3 O l 3 ' 1  32/ 33' 34/ 

ft 9. 9. 9. 9. 9.  I$$ 649 649 650 650 650 

I -53'7 78490380291o 5437 
5359 7892 0423 2952 5479 ------ 3 540' 79340465 2994 5511 

4 5443 79760507 3036 5563 
5 5486 80180~3078 5605 
6 5528 80600591 3120 5648 
7 5570810306333162 5690 
8 5612 8145 0676 3205 5732 

[o 5697 822907603289 5816 
I I 5739 827 I 0802 333 I 5858 

2 

------ 
------ 9 5654 8187 07'8 3247 5774 

'3 5823 835608863415 5942 
14 5866839809293457 5984 

'7 5954~8525'05535846"1 

1% 5781 831408443373 5900 ------ 
1 5  ------ 5908 84400971 3500 6026 

18 60348567 1097 36266153 
t9 6077 8609 11393668 6195 

61198651 118~37106237 
ZI 6161 8693 1224 3752 6279 
u 6203 8736 I 266 3 794 632 I 
23 6246 8778 1308 3837 6363 
24 6288 8820 11co 1874 640~ 

t6 5950 8482 1013 3 j42 6069 

------ 
------ 

I I  I I I  

-I-I-I-I- I I-I-I-1-1-1 

----- ----- ----- 79200444 2966 5486 8004 0521 3035 5548 8059 0568 
79620486 3008 5528 8046 0562 3077 5590 8101 0610 
8005 0528 3050 5570 8088 060 3 I 19 5632 8142 0651 
----- 804705703092 5612 8130. 06423161 ----- 5677 81840693 
808906x2313456548172 06883203 571582260735 

817306963218 5738 8256 0772 3286579983100819 
8215 0738 3260 5780 8298 0814 3328 5841 8352 0860 
8257 0780 3302 5822 8340 0856 3370 5883 8393 0902 

----- 

813' 06543176 56Y6 82x4 0730 3245 5757 82680777 

82990822 3344 5864 8382 0898 3412 5925 8435 0944 
8341 0865 3386 5906 8424 0940 3154 5966 8477 0986 

--- -__. ----- 

6383 0907 3428 5948 8466 0982 3496 6008 8519 1028 
64'25 0949 3470 5990 8508 102~$:1<38 6050 8561 1069 
3467 0991 351 2 6032 8550 1066 3 580 6092 8603 I I I I 
8509 1033 35546074 8591 1107 3622 613486441153 
8551 ----- 1075359661168633 ----- 1149366361768686 1195 
35941117363861588675 1191 3705621887281237 
3636 1159 36806200 8717 12-33 3747 62598770 1278 
3678 1201 3722 6242 8759 1275 37896301 8812 1320 
3720 1213 37646284 8801 1317 3831 6343 8853 1362 
3762 1285 38066326 8843 1359 3873 6385 8895 1404 
3804 1327 3848 6368 8885 1401 391 q 6427 8937 1446 
3846 1369 38906410 8927 '443 3957 64698979 1487 
3888 1411 39326452 8969 148539995511 9021 1529 
3930 '457 39746497 90'1 I527 404065529063 f.57' 
3972 '495 10166575 9053 15684082 65949'04 '613 
PI+ 1 537 4058 6577 9095 1610 4124 6636 9146 1655 
20~6 1~7~410066100127 1612 41066678~188 1646 

----- ----- 

----- ----- 

----- ----- 

)098 1621 41426661 9179 rhgq420867209230 1738 
> I F  1663 41846703 9221 1776425067629272 1780 
)182 1 7 0 ~  422,66745 9263 1778 4292 68049317 1822 
2225 I747 4268 6787 9305 1820 4334 6845 9755 1863 
P67 '789 43'06829 9346 1862 437568879397 1905 
)309 ----- 1831 43524871 9388 ----- 19044417 69299479.1947 
>35' 187.3 139469'3 94.30 '946 44536971 9481 1979 
)393 '9'5 44366955 9472 1988 450' 70139523 2031 
)435 195744786997 9<'4 2029454? 70s595642072 
2477 1999 4520 7039 9556 2071 4585 709696421 '4 
25192041 4562 7081 9598 21134627 713796482156 
3561 2084 4604 7 127 9640 21 ------ 5 5 4669 7 180 9690 2 198 
)603 2126 4646 7165 9682 2197 4710 7222 9732 2240 
3645 2168 4688 7207 9724 12239 475% 72649773 2281 
?68722IO 4730 7249 9766 ,2281 4794770698'5 2327 
9729 2252 4772 729' 9808 2323 4836 7347 9857 2365 
277' 22944814 7373 9850 2365 4878 73899899 2407 
3813 2736 4856 7375 9892 2107 4920 743' 994' 2448 
?855 2378 4898 74'7 9934 2449 4962 7473 9983 2490 
3897 2420 4940 7459 9975 

2532 5045 2462 4982 750' 0017 7557 0066 2574 
2982 2504 5024 7543 0059 2574 5087 75990108 26x6 

----- --- 

2490 5004 751 5 0024 2532 
3940 

30242546 5066 7585 0101 2616 5129 764001502657 
30662588 5108 7627 0143 2658 5171 76820192 2699 
31082630 515076690185 2700 5213 77240233 2741 
31502672 5192 77100227 2742 5255 77660275 2783 
31922714 5974 7752 0269 2784 5297 78080317 2824 
32342756 5276 7794031 1 2826 53.38 783003592866 
3276 2798 5318 7876 0353 2868 5380 7891 0401 2908 
- 3.7 '8 2840 -- * -- 7878 039s ----- 2909 5422 7937 0442 2950 
3360 2882 5402 7920 0437 295' 5464 797.50484 299" 
3402 2924 5444 7962 0479 2993 5506 8017 0526 3033 

----- ----- 

--- -- - ---- 

0444,2966 -I----- 5486 8004 0521 ----- 3075 5548 80590568 3075 

I I  I I II I I I I 

Co-Sine .Deg. 63 Sine 

----- 
,95603209685 9049 60 
'94503'096749038 59 
,9340299 9664 9028 58 
~ 4 0 2 8 9  96~3 9017 57 
,91302789642 006 56 

----- ,892 0257 9621 8985 54 
,881 0246 961 I 8974 53 
'87 I 0236 9600 8964 52 
)8600225 9589 8953 5 1  

)YO30267 9632 0 996 5 5  

G=iZE&ijS 
'839 0204 9568 8932 49 

,7180183 9547 8911 47 

'797016295268 90 45 

)8290193 9558 8921 48 

1807 0172 9536 88001 46 

----- 

,596 9960 9.324 8688 26 
,585 9950 93'4 8677 25 
'57 5 9939 9303 8667 24 
,564 9928 9293 8656 23 
,553 9918 9282 8646 22 
,543 9907 927' 8635 2'  

,572 9897 9261 8624 20 
,522 9886 9250 8614 19 
---- '5 I I 9876 9240 8607 18 
)5009805 92298593'7 
14909854921S 8582 16 

15 ,479 9844 9208 857 1 

,4699833 9'97 8561 '4 
,4589823 9187 8550 13 
,447 98 12 91 76 8540 I 2 

,437 9801 9165 8529 I I 
142697 19155 8518 IO 

14n5 9770 9174 84971 8 

----- 
,41697 8 09144 8508 9 ----- 
,395 9759 9123 8486 7 
,384974819 '434761 fj 

Deg. 63 



26 Deg. 
I I I 

Tangent 
I I I I II I I I I I 

Go-Tangent 1 Deg. 63 

26 Deg. Co-Tafigent 

Tangent Deg. 63 



26 Deg Sine 26 Deg. cosine 

I-"-l-l- I 50' 5'' 52/ 53' 54' 55/ 56' 57' 58' 59' 
-I---- 1 1  ----- 

9. 9- 9. 9. 9- 9. 9. 9 -  9. 9. 
6 5 4 6 5 4  I I 655 I 655 I 655 I1 655 I 656 I 656 I 656 I 656 I 
--.--- 5584 8081 0-65 3068 5559 -7- 8048 053630" I 5505 7987 
5626 8122 061 7 3110 5601 8090 0577 3063 5547 8029 
~ 6 6 8  8164 0658 3 151 5642 813 I 0619 3 104 5588 8070 
----- 5709 8205 0 7 ~ 0 3 ~ 9 3  5684 ----- 81 73 0660 3 146 5629 81 I I 

575'8247 074231345725 821407023'87 567' 8153 
5792 8389'07833276 5767 8256 0743 3229 57'2 8194 - 58348330 08253313 5808 8297 07843270 57548235 
5876 8372 0866 3359 5850' 8339 0826 33'1 5795 8277 

5959 8455 0949 3442 5933 8422 0949 3394 5878 8360 
6000 8497 099' 3483 5974 8463 0950 3436 59'9 8401 

5917841309083400 5891 83800867 3353 58368318 
--- 
6042 8538 103% 3525 6016 8505 0992 3477 59608442 
6084 8580 1074 35666057 8546 1033 3518 6002 8484 
61258621 11163608609918~87 107535606043q525 
6167 8663 I I 57 3650 6140 862q I I 16 3601 6085 8566 
6209 8705 I 1993691 6182 8670 1157 3643 6126 8608 
62508746 124037336223,8712 119936846167 8649 
6292 8788 128237746265 8753 12403725 62098690 
6.313 ----- 8829 1323 3816 6306.8795 ------ 1282 3767 6250 8732 

6417 8912 140638996389 8878 136538506333 8814 

----- ----- 

----- ----- 

6375 887' 1365 38576348 8836 132338086291 8773 

6458 8954 14483940643' 8919,1406.38914)3748856 
6500 8996 '490398% 6472 8961 '447 3932 64'6 8897 
654'9037 '53' 4023 65'4 9002 1489397464578938 
65839079 I57340656555 9044 153040'564988980 
66259120 161441066597 9085 157240;765409021 
66669162 165641 86638 9126 161340986581 9062 

67499245 17394=316721 9209 16964181 66649r45 
6.791 9287 178042726763 9251 1737422267059186 -- 6833 9328 1822 -- 43 146804 ----- 9292 I 779 4264 674: 9228 
68749370 -4355 6845 9334 18204305 6788 9269 
59'69411 '90543976887 9375 1862434668299310 
5958 --------- 9453 1947 44386928 94x7 1903 4388 6871 9352 
5999 9495 1988 44806970 9458 '945 442969129393 
7041 9536 20304531 70" 9500 1986 447' 6953 9434 
7082 9578 2071 7053 954' 2027 4512 6995 9476 
71249619 21x3 46047094 958320694553 703695'7 
71669661 2'5446467'36 962421'04595 7077 9558 

6708 9203 1697 41 4 9 6680 9168 1655 41396622 9x04 ---- ---- 

- - -- - ----- 
72079702 ---- 2x964687 7F7.7. ----- 96652152463671199600 
7249 97 4 2237 4729 72'9 '970: 2193 4678 7160 9641 

w 9 8 2 7  ---- 23204812 7.302 ---__.- 9790 2276 4760 7243 9724 
is9997 t 6 22794771 7260 ,97482235 47'9 7202 9682 

7374 9869 2362 4854 7343 983 ' 23'7 4802.7284 9765 
74'5 99'0 2404 4895 7385 9873 23591843 7326 980t 
7457 9952 2445 4937 7426 99'424004885 7367 9845 
1498 9993 2487 4978 7468 9956 %42 4926 7408 98% 
7540 0035 2528 5020 7 509 9997 2483 4967 7450 993E 
7582 ----- 0077 2570 job1 7 5 5 1  A oo+= --- 5009 7491 9979 

77060201 2694 5186 7675 0163 2649 5133 7615 oo9t 
77480243 2736 5227 77'7 020 2690 517476570'37 
779002842777 52697758 02422732 52167698017E 
78310326a819 57107800 02872773 5 2 5 ) ~ 1 5 m c  
fsf30367 2860 5352 7841 03292814 5298 3'781 0261 

7623 01 18 261 I 5103 7592 0080 2566 5050 7532 0013 
76650160 2653 5144 7634 0121 2607 5091 7 574 0054 
----- ----- 

--A- --- 
79'40409 290% 5393 7882 0370 2856 5340 78220301 
79560451 2944 5435 7924 04.1 1 2897 5381 78630344 

30 9 0534 3027 5 5  18 8007 0494 2980 5464 7946 042 
79980492 2985 5476 7965 0453 2939 5423 7995 037 

30 il I 0575 3068,5559 8048 0576 302' 5505~7987 046$ 

I 1 , I  I I J. 

CoSine Deg. 63 Sine 



26 Deg Tangent 

I 1-l--1---.1---1--l11-1-1-1-1--11-1-1-1-~l 

Co-Tangent Deg. 63 

26 Deg. 

45? 46' 47' 48' 49/ 

IO. IO. IO. IO. 10. --st 297 297 296 296296 

J I I 

N n  n 

Co-Tangen t 

50' qfqfffr 51') 52' 53' 54' 55' 56' 57' 58' 59j 

IO. IO. IO. IO. IO. IO. IO. IO. IO. IO. N 

295 295 295 295 294 294 294 293 293 293 

Tangent 



27 Deg 

Go-Sine' . .  Deg. 62 

Co-Sine 
I I 1 

5' 6' 7' 8' g' 
----- H I ! ;  
9. 9- 9- 9. 9: 

949 I l l 1  949 949 949 949 
5585 4938 4292 364512997 
5574 4928 4281 3634'2986 
5563 49'7 4270 36232975 
5552  4906425936122964 
5542 4895 424 3601 2954 

5520 4874 4227 3580 2932 
5509 4863 42'6 3569 2921 
5498 4852 4ZO5 3558 29x0 
5488 484' 4'95 3547 2900 
54'1'1483'4'8435373G 

545s 4809416235152867 
5445 4798 4'5' 3504 2856 
5434 4788 4'4' 3493 2846 ----- 54=3 4777 4'30 3483 2835 
5412 47664" 34722824 

539' 47444098 3450 2802 
5380 4734 4087 3439 2792 
5349 4723 4076 3429 2781 ----- 5359 47'2 4065 3418 2770 
5348 4701 4054 3407 2759 
5337 4691 4044 3396 2748 
5326 4680 4033 3386 2738 
5315 46694022 3375 2727 
5305 4658 40x1 336427'6 
5294 4647 4000 33 53 2705 
5283 4637 3990 3342 2694 
5272 4626 3979 3332 2684 

525' 46043957 33'02663 
5240 45943947 329 265' 

5218 4572 3925 3278 2630 

----- 5'97 45503903 32562608 

5'75 45293882323425 6 ----- 5165 45'83871 32242576 
5154 4507 3860 3213 2565 
5'43 4497 3849 32022554 ---- 5r32 4486 3839 3191~2543 
5122 4475 3828 3180h532 
5"' 44643817 3'702522 
5'00 4453 3806 3'59251 I 

so8 4443 3796 3'48 2'500 

5008 4421 377431242478 
505744103763 3116,2468 
5046 4399 3752 3'05 2457 ----- 503 5 4389 3742 3094 2446 
5025 4378373' 3083 2435 
50'4 4367 3720 3072 2424 
5003 43 56.3 709 306% 24 '4 
4992 4346 3698 305 I 2403 
4981 4335 3688 3040 2392 
497 1 4324 3677 3029 2381 

4949 430% 3655 3908 2360 
4938 -i---- 4292 3645 2997 2.349 

553' 4884423 i 359'2943 

5466 4820 41 73 3526 2878 

5402 4755 410 89 3461 2813 
-- 

5262 461 5 3968 3321 2673 ----- 
5229 4583 3936 328 8 2640 

5186 4540 3893 3245 2587 

5208 4561 3914,3267 2619 

507 ;3 4432 3'185 3 '37 2489 

----- 

4960 4313 3666 3018 23;a 

I I "  

----- 
9.  9. 9. 9. 9. 

949 949 949 949 948 
" 

Deg, 69, 



27 Dcg. Tangent 
*.S 

. I  1 II I I I I 11 I I - T  I I 

.De& 62 
c 

-- 

T a  rig en t 



27 Deg. Sine 

1 " I 9 .  I 9.1 9: I 9.1 9.  /I 9- 1 9. I 9.1 9.1 9. 
P 660 660 661 461 661 661 662 662 662 66: 

t I I I f . '  

Co-Sine 

27 Deg. CoOSine 

Deg. 62 Sine Deg. 6 2  



2 7 -Deg. Tangent 27 Deg. Co-Tangent 

Co-Tangent 

i i I I  

Deg. 62 Tangent 
0 0 6  

Deg. 6 3  



Sine 

I - r 4 - 1 - 1 -  

” I 9. I 9.1 9. I 9.1 9- 
664 664,664 6 b 5  665 

5 425866849108 1;303651 
6 429967249’48 1 9 1  399’ ---- I’ I I- I I 

1 \ 1 1  

35’ 136‘ (37/[38‘139’ 
-1-1-1-l- 

I I I I I  

Go-Sine 

27 Deg. Co- Sine 

Deg. 6 2  Sine Dcg. 6s  



27 Deg. Tangent 27 Deg. Co-Tangent 

Co-Tangent Deg. 6 2  Tanaent 27 



27 Deg. Sine 27 Deg. Co-Sine 

Co-Sine Deg. 6 2  Sine. Deg. 6 3  



27 Deg. 
I 

I "  I 

Tangent 27 Deg. Co-Tangen t 
I I I I II 1 1 t I I 1  I I 

9. 9. 9. 9. 9- 
722 / / / I  722 723 723 723 

Co-Ta ngen t Deg. 6 2  
P t ) ?  

Tangent 

I I "I 

Deg. 6 4 .  



28 Deg. Sine 28 Deg Co-Sine 

Co-Sine, Deg. 6 I Sine Deg. 6x 



28 Deg. Tangent 

Co-Tangent *. Deg. 4% 

28 Deg. 7 ----- 
IO. IO. IO. IO. IO. 
274 274 273,273 273 

1225 8179 51342090 04; 
I I 74 8128 5083 a 0  899C 
I '03 8077 5032 1 9 8  8946 
1073 8026 4981 I 7 689: 
102% 7976 4 1 8 7  8844 

8 8 1  

----- 
097' 7925 4 0 1836879: 

0768 7722 4677 16 3 8591 

0666 7620 -- 4575 I 532 8 4 8 ~  
0616 75694525-q 

0717 7671 4626 15 if 2 8 5 4 ~  

0565 75'9 4474 14 0 83 if 
0514 7468 4423 a 13 0 833; 
0463 74'7 4370 132 
0412 7366 5.322 IS,! 82 t 
0362 - 73164271 12y8181 
0311 7065 4aao 1177 
0260 7214 4169 I 126 808; 
5 7163 41 rg -4 1075 8071 

Co-Tangent 

Tangent Deg. 6s 
Y w 



28 Deg. Sine 28 Deg Co=Sine 

Co-Sine eg. 61 .Sine Deg. 6r 



Tangent 

9. I 9.1 9. I 90 I 9. I 
733l7331733173417341 

34' j33']3?']3i']30'1 
I I 1 . '  I 

28 Deg. 
I I I I  I 

Co-Tang ent - I 

Tangent peg. 6 r  



28 Deg. Sine 

-Go-Sine 

-1-l-l--1-1 

I I 

Deg. 61 

28 Deg. 
I 

Co-Sine 

Sine Peg. 6 t  



28 Deg. .Tangent 

9.  9. 9. 9. 9. 
7 3 4  735 735 735 735 

7694 0706 37 I 7  6727 9736 
2 77440756 3767 67779786 

4 7845 0857 3868 6877 9886 
5 7895 0907 39'8 69389956 

7945 0957 3968 6978 9986 

------ 
0 '16440656 3667 6677 9685 
c_ ---- 
------ 3 7795 0807 3818 6827 9836 

6 
7 995 loo 4018 7028 0036 

--- 9 8096 1108 4119 71280137 
I O  8146 1158qr89'71780187 
I I 8196 1208 4219 7228 0237 
12  8246 1258 4269 7279 0287 

--I_--- 

-- 
8 i ; i  046 105 4068 70780087 

'3 8297 '309 43 '9 7329 03;7 

16 8446 '459 4470 7470 0488 
'7 849 '509 4520 75290516 

-- ---- 
'4 8347 '359 4369 737903 7 
--c_--- 1 5  5397 1409 4420 74290431 

18 8548 '5594570758005 8 ------ 
19 8 98 1610 4620 76300638 
20 8848 1660 4630 76So 0688 
21 8698 17I04721 77300738 ------ 
I_------ 

25 8899 19'' 492' 793'0939 

30 91502162 517281 1 I 1169 

26 8949 $96' 497' 79 10989 
I)--.--- 27 90002011 50228031 1039 
28 9050 a061 5072 8081 1089 
20 glooarrr  512281 I 1139 

3 I 9200 2212 5222 823 I I 240 
32 9251 2262 5272 8282 1290 

------ 
------ 33 9301 23x2 5323 8332 1340 
34 935' 2362 5373 8382 '390 
35 9401 24'3 5413 84 2 '440 
$6 945' 2463 $473 84 2 '490 

35 
95022513 55238532 '540 

3 9652 2263 5573 8582 '590 ------ 79 9 0 2 2  13 56248633 1641 
q ~ ,  9652 2663 5674 8683 1691 
4t 9702 2714 5724 87 3 '741 * T7Jp764577487 il 3 179' 
43 9803 2814 5824 88 3 1841 44 9853 2864 5874 88 1 3 1891 ------ 45 9903 2914 5924 b 3 3  '94' 
46 9953 2965 $975 8984 1991 

8 

- 

47 00043015 ~2590342041 

3 s1 36' 37' 38' 39' 

6 736 736 737 737 
* 99 9. 9. 9. 

~r9462oo9206zz105212 
1244 625 I 92 56 2260 5262 
3294630' 930623'0 53'2 
1345 635' 9356 3360 536% 
1395 640' 94063410 54'3 
1445 645' 9456 2460 5463 
j405 650' 950625 10 55'3 

---c_- 

1545 655' 9556 zs60 5663 
1595 6601 960G 2610 5 13 
5645 6651 965b 2660 5663 

j796 6802 9806 2810 5813 
$846 6852 9856 2860 5863 

3996 7002 0007 30x0 013 
$046 ----- 7052 0057 7060 6063 
4.096 7 102 or07 31 I O  61 13 
~ 1 4 6  715201573161 6163 
$196 7202 0207 3211 6213 
$246 7252 0257 3261 6263 
$297 7302 0307 3311 6313 
k347 73 5.7 0357 336' 6963 
4397 7403 0407 341 '04'3 
4447 7453 0457 346' 6463 
c497 7503050735II 6513 

----- 
1695 670' 97062710 57'3 
1745 6751 9756 2760 5763 

1896 6902 9907 2910 59'3 
3946 6952 9957 2960 2963 

----- 

4547 7553op7 3561 6563 

c d 47 7653 0658 3661 6663 
Q 9776030 0836116613 

4697 7 703 0708 3 7 I I 67 '3 
4748 775307583761 6763 

1898 790309083911 6913 
4948 7954 0958 3961 6964 
4 . 4 1  8004 Iooa4011 7d14 

----- 5098 8104 I l ~ a  4r1 I 7114 

52998304 130843'2 73'4 
5349 8354 '3 58 4362 73611 

5449 8454 '459 4462 7464 
5499 8504 '509 45 12 75 ' 4  
----I_ s <e9 8555 IS59 4562 7564 

5649 8655 1659 4662 7664 
56998705 '7094712 77'4 

1.798 780a 0808 -I- 781 I 6813 
~ 7 8 ; 3 0 6 5 8 3 8 6 1 6 8 6 3  

5048 8054 1058 4061 7064 

5148 8 1  54 I 158 4x6' 7164 
5198 8204 reo8 4212 7214 
$249 ----- 8254 12584262 7264 

-e--- 5399840414°944127414 

5599 8605 1609 4612 7614 

28 Deg. Co-Tangen t 

12356193441633313323103 IS 
2306 9294 6283 1271 0264 2256 .1 

9244 6233 3223 0214 
azo5 9193 618231730164 
" 1 5  5 9'43 6132 3 123 01 14 
2105 9093 6082 3072 0064 
2055 9043 6032 3012 0014 

----- 

----- 
2005 8993 5982 2972 99.64 
79548942 5932 2922 9 '3 

18048792 5781 "7729763 
--I_-- '7548742 573' 272'97'3 

3---- 160 859' 5580 257' 9563 
I553 8541 553025"' 95'2 

'352 8340 5330 2320 93'2 

I ' $ 1  8139 5 129 2120 91 I '  

1000 7989 4978 1969 96' 
0950 79 9 4 28 1919 8911 
o 00 788 4i78 1869 8861 
0 8 5 0  7838 4828 18198811 

----- 1904 8892 5881 2872 9 0 63 
1854 8642 5831 2822 9813 

1703 8691 5681 2671 9663 
1653 8641 5631 2621 9613 

I $02 849 1 5480 247 I 9462 
1453 8441 5430 24209412 
1402 8390 5380 23709362 

1302 8290 5279 22709262 
1251 8240 522g2~209212 
1201 8x90 517921709161 

I 101 8089 5079 20699061 

----- 

----- 
----- 
IOijI 8039 5029 2019 01 I 8 ----- 
----- 
0800 7788 4.778 176 8760 
014977.84728 '71 0 87'0 

os99 75 8 7 4577 '568 8560 

0699 7628 4677 1668 8660 
0649 76 8 4627 16x8 8610 

3 '1487 4477 lq68 8460 

----- 
os49 7537 4527 1 5 ' 8 W  

0448 7437 1427 14'8 84x0 
0398 7387 4376 I367 8359 
0348 73 7 4326 '3'7 8309 
0298 72i6 4276 1267 8159 
0247 7236 4a26 xari 8109 
01977186417611678159 
0147 7136 4126 I I I 7 8109 
0097 7086 4076 1067 8059 
0047 7035 4025 to16 8009 

----- 

----- 
9996 6985 3975 0966 7958 

979667 8 5377507667758 

9695 66 8 436740665 7658 

954565~4352405'5 7507 

93946383 I 33730365 7357 --- 934416333 3323 03  1 5 "1 

99466935 3 9 W 9 ' 6 1 9 0  
g8906885387508667858 

9745 67 4 37240716 7708 

964F 6634 3624061 s 7608 
9595 6584 35740565 7558 

949F 64 434740465 7457 
94446433 3423 041 5 7407 

984668 5 3825 08167808 I - 
--- 

1236 8235 2236 2238 $2411 39 -l-l-l-l 1186818~ :18621889191] 38 

5353 2347934263393337 033573351336 1 398340 " -I+ 5303 2297 9292 I 6289 - 1 -  3287 II 0185 -H 7 1 8 ~  4266 14 ra8q 8191 I 2a 

Co-Tangent Deg. 61 Tange Deg. 6:  



Sine 
, .  . .  I I I I I I 

28 Deg Co-Sine 

-- 

Sine  Sine 

1 I I 

------ 
l1688099oozg19592 --- 8893 6 
1676 097802809581,.8881 5( 
1665 0967 0268,9569 886 5 '  

I-- 

I653 02569657 885 0 5' - 
164J 0943 0245 9546 8846 5' 

'595 0897 0198 9499 8799 

157% 08730'35 9496 8 7 7 6 3  

--- '548 0850 01 5 '9452 ~8753 A 
'537 08380*1409441 8741 4: 
'525 08270"89429 8.729 4( 

J 490 0792 0093 93 4. %94 4: 

'4550757 0058.9359865 4( 

1432 07340035 9336 8636 d 

'385 068 9988 9289 8589 34 

'35' 4 5 2  9953 9254 8ss4 

1630 0932 OS33 9534, 8834 5 
1618 092oozzr 9 5 s ~  8823 5 ,  
1606090802109511 8811 5: 

5 :  -- 1583 0885 or86 9487 8788 5 

I 560 0862 0 I 63 9464 8764 4' 

------ 

15130~150116941f - 8718 41 -- 
1502 0 8 0 4 5  9406 F 6  2 
1479 0780 0082 93 i 2 8683 49 

'444 0745 0047 9347 864 8 36 

1374067 ll 99769277 8578 33 

'339 064' 9942 92428543 4 c  

1281 05 P i  298 39x8484 8 4. 25 

[ 234 0536 983 7 9 '3 0 843 8 21 

0 
1176 0478 9779 907i 8379 46 

-- ---- 
1467 076900709371 8671 41 

---- 
I 4200722 0023 9324 8624 .si 

1397 06990000 930: 8601 35 

1362 06649965 9266 8566 31 

'327 0629 9930 923 I 853 I 2 
~3260617991892~9 8519 zf  
1304 --- 0606 9907 9207 -- 8508 a7 
129205 498 $919684 6 26 

1269057'98729172 8473 24 
[25'1055998609161 8461 23 
1246 0547 9849 9'4 8449 ~2 

1223 05249825 9126 8426 2C 
[211051298149~148414 I 
[ 199 0501 9802 910.1 8403 1 a 04899790 9091 8391 7 
[ 164 0466 9767 906 8368 t 5 

I 1 + 0 9 0 7 1 0 O O l 2  9312 8623 Aqt -- 
--..---- 

I 

- 

------ 
'53 0454975590568356 '4 

v '41 0443 9744 9044 8344 a3 
1290431 9773 9033 8333 2 %  
11804199720902i 8321 1 1  
106 0408 9709 9009 8309 IC) 
-L------ 095 0?96 9697 8998 8298 9- 
083 0384 9685 R986 8286 8 

048034 96508951 8251 5 

02 5 0326 9627 8928 8228 3 
0 1 ~ 0 3 1 5 9 6 1 ~ 8 9 1 6  8 2 1 6 y  
001.~303 9604 8 04 8204 I 

-.__---I_ 

071 060 0361 0373 9662 96748974 8963 8274 R263 6 7 

036 033 f 9639 8939 8239 4 

'990 0291 9592 8 it 93 8193 0 

----.___. 

- ---- 

Deg. 6r 



8 Deg. Tangent 

I I I I I I I  

Co-Tangen t Deg. 6 r  

Co-Tangent 

Tangent Deg. 61 



29  Deg. Sine 2 9  Deg. . Co-Sink 

i ~1-1-1-l-11-1-1--1-1-11-1-1-1-1-1 
" 1 9. I 9. I 9.1 9. I 99 I/ 9.1 9 .  I 90 1 9.1 9. /I 9- 1 9. I 9 1 9. I 9. I 685 685 686 686 686 686 686 687 687 687 687 688 688 685 6 8 8  

I I I I r  

Co-Sine 1 Deg. 60 Deg. 60 



29 Deg. Tangent 29 Deg.' Co-Tangen t 

Co-Tangent "Deg. Go 
i 

Deg. 6 0  



Sine 

0983 323 1 5476 7% 996 
1058 3305 555' 7796003 
to96 3343 55897833007' 

I2083455 570' 79453'81 

1021 3268 55147758000 

I 133 3380 5626 7870 01 I 
1171 3418 56647908 0151 

12463493 5738 7982 022 
1283 3530 5776 8020 026: 
13203568 5813 8057 030' 

1395 3642 5888 8132 037: 
1433 ----- 3680 5925 8169 041s 

I 508 3755 6000 8244 048; 
I ----- 545 3792 6038 8282 052L 
15833I1.0607583190561 

---d- 

-- 
----- 
'3583605 585' 8095033: 

'470 37'3'59% 8207'O44( 

1620 38 a 7 6112 8356 0595 
r658 3905 61508394063t 
[695 3942 6187 8431 0672 
L733 3979 6225 8469 07 1 1  

1807 4054 6300 8543 0785 

; 957 4204 6449 8693 093 5 
1995 4a416487 87300972 

[770 _.---- 40x7 6262 85060746 

~845 4092 6337 8581 0823 
r88z 4129 6374 8618086~ 
920 4167 6412 8655 0898 

,032 423965248768 IOIO 
:070,43~665618805 1047 
1107 435465998842 1084 
,145,4391 6636 8880 I 122 
,182 442966748917 1159 
,210 4466 671 r 80ca I 196 

_.---- 

ColSine 

2 9  Deg. Co-Sine 
I I I t  1 1 

Sine Ueg. 60 



29 Deg' Tangent 29 Deg. 

9. I 9- I 9. I 9. I 9. I 1  9-  I 9. I 9.1 9.1 9. I 

Co-Tangen t 
U 

Deg. 60 
U 

s s s  

Co-Tangent 

Tangent Deg. 6 0  



29  Deg. Sine Co-Sine 

Co-Sine Deg. 60 Sine Deg. Go 



29 Deg. Tangent 2 9  Deg. Co-Tangen t 

'30' 31 '  32' 33' 34' 35' 36' 37' 38' 39' 

' L g .  9. 9. 9. 9. 9. 9. 9.  9. 9. 
752 752 753,753 753 754 754 754 754  755 

----- ----- 

Co-Tangent Deg. 60 Tangent .Deg. 60  



29 Deg. Sine 29 Dq0 Ca-Sine 

-i-I-I-I 9. 9. 9. 9. 9. !* 
83'7193719371937l937l 

! 

i 
I 

I 

i 

I 

~ 

! 
I 
I 

I 

I 
I 

I 

Co-Sine Deg. 6 0  Sine Deg. 6 0  



29 Deg. Tangent 

50' 51: 52' 53' 54' 

75s 758 759 759 759 

----- 
9. 9. 9. (I* 9. 

Co-tang en t 

I I I I I 

-I-1--1-I---I 

9794 271b 26.37 8557 '476 

989' 2813 5734 8654 '573 
9843 2765 $686 8605 1524 

9940 2862 5783 8703 1622 

99892911 58 2 8751 1670 
0038 295() 58io 8800 1719 
0086 3008 5929 8849 1768 

01843105 6026 8946 1865 

0281 3203 01249043 1961, 
03303251 617290922011 
0378330; 6221 9141 a059 
0427 3349 6270 9x89 2108 

--I_-.-- 

----- 
0'35 3057 5978 8897 1816 

023a 3'546075 8995 1914 

----- 
0476 3398 63 18 92.38 21 57 

0 73 3495 6416 93. 5 2254 

067' 3592 65'3 9437 235' 

0817 3738 6659 95792497 

F963 3884 6805 97242 43 

0525 3446 6367 9287 2205 

0 d "23541646493 4 42303 

07193641 6562 9.481 2400 

0865 3787 6708 9627 2546 

0768 3690 6610 9530 2449 

09143836 6756 96762694 

1012 3933 6854 9g73 2692 

1206 41% 8 7048 996:28!6 
'"554'76 7097 oo16=& 

'3524274 7194orr430g 
I40r4.323 -- - 7243 0 1 6 2 c  

I1 
.5---- I 47 4469 7389 0308 3227 

1060 3982 6902 9 22 2740 
11oq40306951 98702789 
1 1 5 8 ~ ~ 0 9 9 1  28 8 

13044225 71460065 2983 

- 
---- 

- 
1450 4371 7292 021 I 312 
I499 4420 7340 0260 3 I 7  

-- 
'742 4663 75840503 342' 

I 1. 

Deg. 60 

29 Deg. Co-Tangent 

Tangent 
Q t t  

Deg. 60 



30 Deg. Sine 30 Deg. Co-Sine 

(lo-Sine 

9 .  I 9.1 9.1 9.1 9.1 
701 701 701 701 702 

o1 l i I 2 /  3' 4' 

9. 9. 9. 9 .  9. 
937 937 937 937 937 

Deg. 53 

-1- --- 
16530921 0~899456,8722 
k641 o 0901769443 8710 

16170885015294198b 5 
16050872 or409407 8673 
15920860012893958661 
I 580 0848 01 I 5 9382 8649 
15680836010393708636 
155608240091 9358 8 6 ~ 4  
15440811007993468612 
= 53 I 0799 006P 9333 f3600 
'5'90787 0054932' 8588 ----- '507077500429309 8575 
'495 0763 0030 9297 8563 

'4700738 0005 9272 8539 

144607'4998' 9248 8514 

14090677 9914 9211 8477 
'397 0665 9932 9'99 8465 
1385 0653 9920 9'87 8453 
'3730640 9 03 9'75 8441 

----- 
B 16290 ! 97 01649431 86 8 

----- 

-I--- 

----- 

I 483 0 7  50 001 8 9285 85 5 I 

14580726 9993 9260 8526 

14340702 9969 9236 8502 
14220689 9957 92533 8490 

----- 
----- 

----- 
-I_--- 1361 0628 9Z969162 8429 
I 348 0616 9883 91 50 841 6 
133606049871 9138 8404 
'3240592 98599'268392 
'3120579 9847 9'13 8380 

'287 0555 9822 90898355 
'275 0543 98x0 9077 8343 
126.30531 979890648331 

12390506 9773 9040 8306 

13000567 9834 9101 8367 
---- 
1251051897869052 8318 

122604949761 9028 82 4 
121404829749901682 0 2 

'202oq'/o9737 9003 8269 

----L 

-c_- 

"900457 97248991 8257 
I '78 0445 97 12 8979 8245 
1'65 0433 9700 8967 8239 
11530421968889548221 
I I 41 0409 9076 8946 8208 
rr290396966389308196 
r11703849651 89188184 
I I 04 03 72 9039 8906 8 I 72 

ro9z 0360 9627 88 3 8159 

ro68 033 5 9602 8869 8 1 3  5 

ro430311957888448110 
[03 I o z g  9566 8872 8098 
ro190266955388208086 
to070274954x 88088074 
)9940262 95298795 8061 
>982 0250 95 17 8783 8049 
,970 0238 9505 8771.8037 
,95802575 9492 8759 8025 
,946oz[3 94808747 8013 
,933 0201 9466 8734 8000 
,921 018994568722 7988 

---I_- 

_.---- 

1080034796r588 il I 8147 
----- 
LO56 0323 9590 8857 8x23 

----- 

-Ap-- 

----- 

Sine 



3 -0 Deg. Tangent 30 Deg. Co-Tangent 

// 

- 
0 - 
I 
2 

3 
4 
5 
6' 
7 
8 
9 

CO 

- 
- 
- 
IC 
I2 - 
'3 
'4 - '5  
16 
17 
18 
'9 
2 0  

- 
21 

22 
- 
23 
'L9 
25 
26 
9. 
28 

3 
3' 
32 
33 
34 
35 - 36 
37 
38 

$0 
41 
'42 
43 
44 - 45 
46 
47 
48 

5 1  

52 
53 
_. 54 

- 5 7  
58 

- 

- 

z - 
' d  5 

& 
// 

1 

0328 3240 61 50 9060 1969 

Co-Tangent 

10' r 1' 12' 13' 14' 

9- 9. 9- 9. 9, 
764 764 764 765 765 

----- 

Deg. 59. 

IO. I O .  IO. I O .  

5606 2659 9773 6858 
5558 2641 9725 6810 

238 238 237 237 

5509 259% 9676 6761 
5460 2543 9627 67'2 
5412 249 95796664 

---- 531 5 2398 9482 6567 
5266234994 365'8 

5'69 2252 9336 6421 

507 1 21 5 5 92396324 

4974 2057 9'42 6227 

4877 196090446130 

---A 

---- 

---- 
5363 244 d 95306615 

52' 7 2300 93 8 5 6470 

5120 2203 9287 6372 

----- 5023 2 106 9190 6275 

4926 2009 9093 6178 

6828 I o I a 8996 608 I 

- 
K 0. 
'3 7 

IO. IO, 

,237 '-I- 236 

- 
IO. 

236 

- 
IO. 

23t 

- 
IO. 
I23 5 

Tangent 



30 Deg. Sine 30 Deg. Co-Sine 

20' 21' 22' 23' 34' 25' 26' 
/ _ - _ _ _  -- 

Co-Sine 

39' I 38' 37' I 36' 35' 1 . 1 .  34' 33' 32' 31 /I 30' /' 

Sine 



30 Deg. Tangent 

Co-Tangen t 

30 Deg. 

I f 9 531905 1 161 49/324910345 
1905 9002 6101 32000301 

UeY.  CQ 

Co-Tangent 

'1-angen 1; 



30 Deg. Sine 30 Deg Co-Sirie* 

'9. 9. 9. 9- 97 9. 9. 9. 9. 9. 
193'5(935(935/935l935 /I 934/9341934)9341934 

1 

+of -+ 41f 4 Z f  43/ 44' 

9 .  9. 9. 9. 9. I I  

334 934 934 934 934 



30 Deg. Tangent Co-tang en t 
\ 

5' 36' 37)  38' 39/ 40/ 41' 42' 43' 44.I - ----- 
9. 9- 99 9 9  9. 9- 9. 9. 9- 9. ---4 7' 771 772 772 772 773 773 773 773 774 

3of 3'/ 3 2  33 34/ 35' 36' 37/38' 3gf ----- I I /I 'I I1 ----- 

Co-Tangent 

LO. 10. IO. IO. IO.' 
28 I I I I  228227227 227, 

Tangent 



30 Deg. Sine 30 Deg. Co-Sine 

Co-Sine 

I-1-I-'1-11 -I-I---l-b-lI-I-l-I-Id 

Sine 



30 Deg. 
I I I I I  

Tangent 30 Deg. Co-Tangent 
I I I I I I l I I I I I 1  I I I I I I I I I  

Co-tang en t Tangent A 

59 



I-I-1--1-1- I1----1-l-I-l-II -1-1---I-l---1 
9. 9. 9. 9. 9. 9. 9. 9. 9. 9. ' 9 .  9. 9 .  9. 9. I,,, 1932 1932 L 3  2 I93 2 /1932 1932 19321932 1932 I/ 932 1932 I93 2 1932 I93 I I 

1: 
I O  

9 
8 
7'  
6 
5 
4 
3 

- 

- 
- 

a 
I 
0 - 

Co-Sine Deg. 58 Sine 



31 Degi Tangent 

Co-Tangent Deg. 58 Tangent Deg. 58 



31 Deg.& 3' 

J 5' 

- 
- 

9. 
93 I 
921.5 
9201 
9186 
9'7! 
9161 
9 '9  
9'3j 
9124 
9111 

9086 
9073 
906c 
9047 
903 5 
9022 
3004 

- 
- 

- 

9 9  

- 

I_ 

8991: 
8- 
8971 
8958 - 891.5 
8932 

- 8907 
8894 

892c 

888 I 
8868 
88 56 

881 7 
8805 

- 
8843 - 883" 

8792 
8779 

- 8757 
874' 

- 871; 

- 
8766 

8728 

8702 
8690 

8664 
865 I 

8626 
8613 
8600 

8677 

863 8 

- 
- 

- 
8 587 
8574 

8549 
8536 - 852.7 

8498 - 8485 
8472 
8459 
L_ 3447 

4 4  

8 562 - 

851 I 

- 

~ 

714 7'5 7'5 7'5 

Sine 
I I 

0526 25944660 6725 8789 
0561 26294695 67608823 
0595 2663 472967948858 
0630 2697 4764 6828 8892 
0664 2732 4798 6863 8926 
0699 2766 4832 6897 8961 

0768 2835 4901 6966 9029 
0802 2870 4936 7000 9064 

----- 

----- 
0733 2801 4867 6932 8905 

0837 29044970 7035 9098 
087' 2939 5005 70699'33 
0906 2973 5039 7'04 9'67 
09403007 5073 7138 9201 
0975 3042 5'08 717% 9236 
1009 3076 5142 72a7 9270 
I0443"'5'77 7241 9304 

-1- 
I 112 3180 5246 73 10 9373 

-7- 

'0'183745 52" 7276,9339 
1'47 32'4 5280 7344,9408 I 

1216 3283 5349 74'319476 

---I_.- 

1181 3249 53'4 7379'9442 

'2503317 5383 744g9511 ---I--- 1285 3352 54'8 7482 9545 
'3'93386 5452 75'69579 ----- '354 3421 5486 75.51 9614 
'3883455 552 '  75'85 9648 
1 423 3 490 S j S 5 7620 9683 --.---- 14573521 559076549717 

1526 3 593 5659 7723 97 6 
1560 3627 5693 7757 9820 
I595 3662 5727 7792 9854 

1664 37.31 5796 78609923 
1 9 8  7765 5831 7895 9958 
'733 3800 5865 7929 99'32 
I767 3834 5899 7964 0026 

1836 3903 5968 8032 0095 

--- 

'492 3559 5624768897j1 

----- 
1629 3696 5762 7826 9889 

1802 3868 5934 79980061 

1871 3937 6003 8067 0129 
1905 3972 6037 8101 0164 
1939 4006 6072 8135 or98 
1974 4041 6106 8 170 0232 
2008 $075 6140 82040267 
2043 41096175 82390301 

Z I  12 4178 6244 8307 0370 
2146 4213 6278 8342 0404 

2215 42826347 8411 0473 
2250,43166381 8445 0507 

----- 

---_I- 

--.--- 2077 41446209 3373 0335 

Z l  8 1 4247 63'2 8376 0439 

2284,43i064'6 8449054" 
23'8 4385645085140576 
2353 44'96484854806lO 
2.387 44546519 8583 0645 
Zl.22 4488 6553 861 7 0679 

---I_- 

-I_--- 

24564523658886 I 0714 

2525 4591 6656 8720 0782 
2560 4626 669 I 87 54 08 17 
~5944660672587890851 

2 4 1  4557662286 s 60748 ----- 
----- 

I I 

16' I, 17' I 18' l < l l  19' 20' 1 21' I 22' / ' I  23 24' 1 1 ' 1  25 26' I 27' I 28' I 29' I 

Co-Sine Deg. 58 Sine Deg. 58 



31 Deg. Tangent 

--I-I--I-" 

Co-Tangent Deg. 58 

31 Deg. Co-Tangent 
I 1 '  I I I I I  I I I I I I I I I I I  

Tangent 
TYU 

Deg, 58 



31 Deg. Sine 
I I 1  i 'I I II I t I I II I I I I 7  

Deg. 38 

3 1  Deg 'Co-Si nJe 

.9.9. 9. 9. 9. 9.9.9. 9. 9. '9. 9. 9. 9. 9." 
I93 01930 193 0 I93 0 1930 It 93 0 l93ol93ol93 0 1930 I t  92 A92 9 19zJ92 9l92,f 

:Sine Deg. 58 



Tangent 31 Deg. Co-Tangent 
I l l  I It I 1 I 1 1 '  

Go-Tangent Deg. 58 Tangent Deg. 58 



3' Deg. Sine 31  Deg Co-Sine 

Co-Sine Deg. 58 

2034 ragb 0464 4679 8893 
202 -I-I-1-1- I 12:36 045 1 9666 8880 
zoo8 1223 0438 4653 8867 

1982 "'97 0412 9626 8840 
1969' 11840399 9613 8827 
1956 1171 038696006814 

---- '995 1210042596408853 I 

----- 
1943 1158 0373 9587 8801 
'930 1'45 0360 9574 8788 
10'6 "320.347 956' 8775 
'903 I 1'9 0334 9548 8762 
1890 1'06 0320 9535 8749 -.--- 1877 '093 0307 9522 8735 

----- 

1864 1080 0294 9509 8722 
1851 10660281 9495 8709 ----- 1838 '053 0268 9482 8696 
1825 Y040025~ 9469 8683 
1812 1027 0242 9456 86;o 

1786 1001 0216 9430 8644 
1773 09880203 9417 8631 

I 747 0962 01 76 9391 8604 
'733 09490163 9378 859' 
1720 09360150 9364 8578 
1707 0923 0137 9351 8565 
~694090901a493388;cz 

----- '799 10140529 9443 8657 

1760 0975 0190 9404 861 7 ----- 

----- 

1655 087~0085 9.9 8j13 

1629 0844 0059 9273 8486 
1616 0831 0046 9260 8473 
1603 08180032 9247 8460 

1577 0792 ooob 9220 8434 

----- 1642 0857 0072 928 x 8500 

----- 
1590 0805 0019 9233 8447 

' 550  076.5 9980 9194 8408 
'537 07529967 918' 8395 
I524 0739 9954 9x668 8382 

'4 8 0713 9928 9142 8355 

----- 1563 0779 9993 9207 842 I 

-- 
1 5 x 1  07269941 9155 8368 

1472 0687 990% 91 16 8329 
'459 0674 9888 9102 8316 -- 1446 0661 9875 -A 9089 8303 
1433 0648 9862 9076 8290 

I 407 0622 9836 9050 2 

1367 0582 9797 901 I 8224 

1341 05569771 898481 8 

----- I4 It 5 0700 99 I 5 9129 8342 

1420 063598499063 8277 - - 
13 3 066CIK9037 8250 

-- 13 8 00595 9810 9024 8237 

1328 0543 9757 897' 8' 8 5 

--I 

'354 0569 9784 8998 8211 

'3'5 0530974489588172 
- 

Sine: Deg 58 



31 Deg. Tang eitt 31 Deg, Co-Tangent b 

Co-Tangen t kg. 58 Tangent Deg. '58 



32 Deg. Sine. 32 Deg. Co4Sne 

Sine 



32 Deg. Tdngeiit ; 

--- 

8346 148 a0 6750 9sso 
8393 "95 3991 6797 9 97 

.8186 8440 $240 la80 4043 bow 1-8 6800 6844 9 0600 44 

-- 

Co-Tangent 

32 Deg, 

Tangent 



Sink 32 Deg 

Sine 



32 ueg. 

I I 1 I I 

32 Deg. 
. .  . 

I I t  I 1  I I I I I 

79250716350662969085 

801808093 9963899178 

8 I x I 0902 3692 6482 927 I 

8250 1042 3832 6622 9410 
8297 108s 3878 6668 9157 

8390 1x81 3971 6761 9550 
8437 1228 4018 6808 9 96 

8530 1321 4111 6901 9689 
8579367 4'57 6947 9736 

86681460 4250 7040 9829 

13762 ' s53 4343 7'33 992% 
8809 I boo 4390 7 I 79 9968 
8855 16464936 72260015 
8902 1693 4483 7272 0061 
8948 I739 4529 73 190IO8 
599s 17864576 736<0154 

----- 
797' 0702 3553633.3 9'32 

8064 0850 3 d 46 6436 9225 

8x57094931396529 93'8 ----- 82040905 3785 6575 9364 

834f1'353925('7I59503 ---- 
8.18.3 12744064 6854 9 i, 43 ----- 
8623 1414 4204 %93 9782 

871 1507 +"9? ?Og6 9875 

-I--- 

IO. IO. 10. 10. IO, 
200 '99 '99 '99 198 
0030 723 I 4433 1635 883' 
9983 7'844386 1589 879' 
993; 7 138 4339 154% 874( ----- 9890 709' 4593 '496 869! 
9843 7044 4246 I449 8655 

- 97206951 4153 '356855! 

9563 67643966 1'69 837: 

9470 6671 3 73 107 

----- 

9797 6998 4200 1402 86ol 

9703 6904+106.1309 851: 
9657 6858 4060 1262 846t 
961068114013 1216841( 

3517 67183ro  I 128 832t 828c 

-- -.- 

9 153 6345 3 s4i 0: 50 795: 
9097 6298 3500070 7 oi 

3424065 7 6c 
003 6205 3407 0610 781; 

8910611233140517 --- 772c 
886460653267 0470 7674 
88 I 7 601 b 3220 0413 76%; 

90506251 i i  
09s7 6r5833600563 776; 

- 8770 597231740377 7581 

De& 57 

Co-Tangent 
. 

20' 21' 22' 23' 24' 25' 26' 27' 28' 29' 
4- --- /I 

Tangent 
- -  

De& 57 



Sine 3 2  Deg. 
- 

40' ,41/ 42' 43' 44' ----- 
9. 9 .  9- 9. 9 .  

732 732 732 732 732 ----- 
'9323902 5870 7837 9803 
1965 3934 5903 78709836 
'997 3967 59367903 9869 
20304000 5968 7935 9901 

----- 

21624131 610080670032 
2195 41646132 80990065 
2227 419; 6165 81320098 
2260 4230 6198 8165 0131 
2293 4262,6231 81980163 
2326 429i626.j 82300196 
2359 4328 6296 8263 0229 
2392 4361 6329 82960262 

----a 

--Aw- 

2424 4394 6.362 8329 0294 

2490 4459 642783940360 
25% 4492 8427 0393 6460 
2556 452 6493 8460042 

2621 459165j98525049' 
26 446236591 85580524 

2457 4427 6395 8361,0327 

d 2589'455 s 6526 8493 045 

26 d 7 4656 66248591 0556 

---- 
2720 4689 6657 86240589 ----- 

----- 
295049x9 688688530818 
2982 4951 6919 8886 08's 
3015 49846952 89190864 

3081 50 0701 5 89840949 
31'450 8 3 705090170982 

3 1 79 5 148 71 16 90 8 2 '047 

3048 50'7 698 895 I 091 7 

3147 5 1  16 7083 90 o Io15 

3212 5181 71499115 1080 

324552147182yi 8 x 1 1  
3278 5247 72149i81 ir$% 
3311 ---A- 528072479213 1178 
3344 5312 72809246 1211 

----- 

3376 5345 73'3 9279 '244 
3409 5378 7345 9312 '277 
3442 541' 73789344 '309 
347 54447411.9377 '342 

3540 5509 7477 9443 '408 
350 H 547674449410 '375 

I-I-\--I-'- 

ComSine 

Sin6 



Tangent 32 Deg. Co -.Ta nge n t 

I I-1--1-1-1- 1 9.1 9.1 9. I 9- I 99 
804 804 804 805 805 

I I 

805 -qqT~-qq 805 806 806 806 8 ~ 6  -q-qTI-q-q 807 807 807 808 

I 1 I 1 II 1 1 1 1 1 .  

Go-Tangent Deg* 57 Tangent Deg. 57 



32 Deg. 

I L I J - 1 - 1 -  I " I 9- 1 9- I 9.1 9.1 9- 

Sine 32 Deg. Co-Sine 

CoSine Deg* 57 Sine 



3 -2 Deg. Tangent 

io' 51'  52' 53' 54' 

9. 9. 9. 9. 9. 
log 810 510 810 810 

----- 

Co-Tangent 

Co-Tangent Tangent 



33 Deg. Sine 33 Deg. CoSine 

Co-Sine Deg. 56 



33 Deg. Tangent 33 De&!* Co-Tangent 

Co-Tangent Deg. 56 Tangent 



33 Deg. 
I 

+ I  I 

Sine 3.3 Deg. 

- 1 - 1  4 I It 1 I I I 1 1  I I I 

Co-Sine 

Co-Sine 

Deg. 56 Sine 



Tangent 
.- 

miz 21' 22' 23' 24' 25' 26' 27' 28' 29' 

9.  9. 9. 9. 9. 9. 9. 9. 9. 9. 
318 8 1 8  818 818 819 819 8 1 9  819 820 8 2 0  

----- - ---, 

Co-Ta ngent Deg. 56 

1 3  Dee. d J  U Co-Tangent 
I f t i  I I . I  I I 1 I 

Tangent 
4 c  

1 I I 

Deg. 56 



Sine 33 Dei3 CmSine 

Co-Sine Deg. 56 Sine Deg. 56 



Tangent Co-Tangent 

Co-Tangent Deg. 56 Tangent Deg. 56 



33 Deg. Sine 

Consine Deg, 56 Deg. 56 



33 Deg* Tangent 

Go-Tangent 

22 Deiz. 
JJ 0 

Deg. 56 

Co-Tangent 

Tangent Deg 56 



34 Deg. 34 Deg* 

Co-Sine 

Co-Sine 

. . .  

Sine 

9. 9. 9. 9. 9 .  / f  

917 I I I I I  917 917 917 917 

h 

uege 55 



Tangent 34 Deg. Co-Tangen t 

// 1 r). I 9. I 9.1 9.1 9. I[ 9- I 9. I 9- I 9- I 9. 
828 839 829 829 S30 830 830 830 831 831 

I II I ,  

Co-Tangen t 

I I I t  I I 
5' 6' 7' 8' 9' IO' 11' 12/13' 14' --- I t LLILLLUi- 

Tangent 



Sine, 

15' 16' 17' 1%' 19' 20' 21' 22' 23' 24' 25' 26' zj' 28' 29' 

9. 9.9.;9*9. 9. 9.9. 9.9. 9. 9.9. 9.9. 
750 750 750 750 75' 75' 75' 75' 751 752 752 752 752 752.755. 

--- -- --- ----- -- 
1' 

34 Deg. Co-Sine 
I I 1 I I , t I l  I I I t  1 I l l  1 .  

15' 16' 17' 18' 19' 20 21' 23' 23' 24' 25' 26' 27' 28' 29' l-l-l-1-1- 11~l-Ll-l-l1 -i-l-Ll-l 

CohSine Sine Deg* 55 



34 Deg* 34 Deg* Co-Tangent 

I ' - - L  
'9.' '9. 9. . 9. 9. 
133 ! ' . I  833,833 833,834 

Co-Tangent Tangent 



34 Deg Sine - 34 Deg. 
30/ 31' 32' 33/ 34' 35' 36' 37' 38' 39 LLLL-11- ,-A- , . . .  

Co-Sine 



34 Deg. Tarigent 34 Deg. Co-Tangent 
I I I I I  I I I II 1 1 

Co-Tangent Tangent 



34 Deg. Siae 34 De& 

Co:Sine 

&-Sine 
." s .  . ..,-_ * 

Sine 



Tangent 34 Deg. 

Co-Tangent 
J 

4 

Co-Tmgen t 

Tangent n 

ueg* 55 



Co-Sine 

35 Deg, Co-Sine 

. .  1 ’  - ’ - ‘ .  ‘ . 
Sine Deg. 54 



35 TangeBt 

6287 897% 1657 4341 7025 

6376 906% '747 443 1 7 1 I 5 
633 I 9017 I 7 0 2  4386 7070 

6421 9106 I 91 4476 7160 
----- 
6466~111 I z g64qno 7204 
6 5 1 0 9 ~ 1 8 8 1  44.7149 -I 6 ~ ~ ~ 9 2 4 1  1-1 1916 4610 I- 7294 

Co-Tangent 

35 De@ Co-Tangent 

Tangent Deg. 54 



Sine 35 Deg. JCo-Sine 

Co-Sine Dega 54 Sine Deg 54 



Tangent Co-Tangen t 

Tangent 

.I >. . 

Deg 54 



35 Deg. 
I I I: - I  1 

Sine 35 Dei? 

(=o-Sine. 

GoSine 

Sine Deg. 54 



35 Degb 
' .  I . , I 1  

Tangent 
. .. . 

I I I I I I  I 1 I I I 

35 Deg. Co-tang en t 

Tangent 



Co-Sine 

Go-Sine Sine Deg. 54 



35 Deg. Tangent 

1 1--6--1-1---1--11--I-I-I--1- 

J . 1  I I I I 1 1  I I I I 

Co-Tangent 

35 *eg, Co-Tangen t 

Tangent 



36 Deg Sine 
I I I f I I I  I I I I ,  II 1 I I I i f  I I I I 

// I 9-  I 9. I 9. I 9. I 9 -  II 9- I 9. I 9. I 9- I 9- II 9. I 9- I 9. I 9. I 9. I I 9. I 9. I 9. I 9. I 9. 

CoSine 

Co-Sine Deg. 53 Sine 



36 Deg. 

9. ' 9. 9. 
561 861 862 

53 I I 7967 062: 
;355 801 I 066; 
; loo 8055 07 I I --- 

Tangent 36 Deg. Co-Tangent 

Go-'l'angent 'l'angen t 



36 Deg. Sine 34 Deg. Co-Sine 

Co-Sine Sine 



36 Deg. Tangent 
i.. 

28' 29' 

9. 9. 
568 868 
5804 9446 
5848 9490 
689% 953 5 
6936 9579 
6980 9623 
7024 9667 
7068 97 I 1 

711' 9755 
7 I 56 9799 
7200 9843 
7244 9887 
7288 993' -- 73329975 
7.376 0019 
7420 0063 -- 7464 0107 

75530195 - 7 597 0- 
7641 0283 
7685 03 2 7 
7729 0371 
7773 p4' 5 
781 7 045') 
7861 0503 

-- 
-- 

-- 

-- 

7508 01 5 f 

-- 

7993 0636 

-- 8125 0768 
,8 169 OR 12 
82 13 0856 
~8257 - ogoo 
830' 0944 
83450988 

8433 1076 
8477 1120 
8522 1164 
8566 1a08 
8610 1b52 -- 8654 1296 
8698 I340 
8742 1384 
8786 1418 
8830 1472 
8874 1516 
8918 1560 
18962 160 
9006 164$ 
9050 1692 
9094 1736 

9182 - 3 
9226 1869 
9270 '9'3 
93'4 1957 
9358 aooI 
9402 2045 

-- 

-- 

i- 

9'38 1181 

-- 
9446 z089 

31' 30' - 

36 Deg. Co-Tangen t 

Deg.33 Tangent 
4 s  



36 Deg Sine 3 4 Deg. Co-Sine 

30' 31' 32' -33' 34' 35' 36' 37' 38' ----- ------ 
9. 9: 9: 9-  9. 9- 9. 9- 9. 

905905 904904904 

-~ 
33821244% 1501 0560 9618 8676 7733 
3367 2426 r48G 05449602 8660 77x7 

B 
I 

S I 2 4 1  I 1479 05299587 8644 7701 0 
I------- 

Co-Sine Sine 



36, Deg. Tangent 3 -6 Deg. 
- 

30' 3 I' 3 2' 33' 34' 

9. 9. 9. 9. 9. 
869869869870870 

------ 
I/ 

Co-Tangen t 

-1-I-1-I-11-I-I-1-1-1 
9.1 9- 1 9.1 9- I 9. 11 9- I 9.1 99 1 9. I 9. I 
870 870871 871 871 871 872 872 872 372 

I I I I , I l  I 

Tangent 

Co-Tangen t 
I I I 1  I 



36 Deg. Sin6 34 Deg. Co-Sine 

/' 1 9. I 9 . )  9. { 9. I 9. I( 9.1 9.1 9- I 9.1 9. / /  9. I 9.1 9 .1  9.1 9. I 
776 773 777 777 777 777 777 778 775 778 778 778 778 779 779 

Co-Sine Sine 



36 Deg. Tangent 36 Peg, Co-Tangent 



37 Deg, 
I l i l  t 

Sine 3 7  Deg. Co-Sine 



Tiingeiit 37 Deg* Co-Tangeni 

Deg. 52 Tangent 

k 



37 Deg* Sine 
. .  

i t  I 1  

CoSine 

1 I-F--L--LI---'-II---I-I---I-l- I I  --I-l---I-I-l 

Co-Sine Deg. 5 2  Sine 



Tangent 
I I I 1 r I I I 

" I 9. I 9. I 9. I 9.1 9. I 
881 881 881 881 882 

41 23i44935 7556'0177 2791 
4% w 4979 7600 0220 $841 
43 ~ 4 0 1  5022 7643 0264 2884 
44 a445 5066 7687 0308 a928 

- I- - 41 23i44935 7556'0177 2791 
4% w 4979 7600 0220 $841 
43 ~ 4 0 1  5022 7643 0264 2884 
44 a445 5066 7687 0308 a928 

- I- - 

I I I 

io' 12 I ' [ 2 2' I 2 3' 12 4' $5' 26' 27' 

9 -  9- 9. 
83 883 884 
-_I_- 72' 9338 195( 
764 938% '99! 
808 9426 204: --- 85% 9469 zest 
895 95'3 213' 
9 99557217' 
913 9600 22 I ;  

o26 9644 226 
070 9687 2301 

--- 

--- 

-- -- 
114 973 1 234i --- 
'57 977j 239: 

'201 981 243 
'244 9862 247' 
1288 9906 252: 

'332 9949256' 
'375 9993 261( 
1419 00 6 265. 

,506 0 I 24 274 
15500167 278, 

--- 

146300 i! 0269 
-I_- 

1593021 1 2sZ  
'6370255 287 
r68 I 0298 29 I 
17240342 295' 
r7680385 300 

18Ia0429304 
--- 
18550473 309 
78990516 3'3 

37 Deg. Co-Tangent 

Go-Tangent Deg. 52 Tangent 
4 4  



Sine 37 *ego Co-Sine 

I-I-1-1-1- 

- __ 

Co-Sine 

40' 41' 42' 43f 44 

9. 9. 9. 9. 9- 
786 786 786 786 786 

3639 5273 6907 8539 
3666 5301 6934 8566 
3693 53286961 8594 
3711 5355 6988 8621 
3748 5382 7016 8648 

---- 

Deg. 52 



Tangent 

-1-1-1-1-1 

----- 
5942 8554116537756386 
5986 8597 1208 3819 6429 
6029 8641 1252 3862 6473 ----- 6073 8684 1295 3906 6516 

6421 9032 1643 42546864 

6508 9119 17304341 695' 

6595 9206 17442 703 
66 8 9250 1861 4472 7082 

9293 1904 45 15 7 125 
6726 9337 194845597'69 
6769 9380 1991 4602 7a12 
6813 9424 1035 4646 7256 
6856 9468 2078 4689 7299 
6900 95 I I 2122 4733 7347 
6943 955 21664776 738b 

2209 
7030 9642 2253 4863 7473 
70749685 22964907 7517  

6464 9076 1687 4298 6908 ----- 
655' 9'63 xi74 4 3 7  6996 

I 

----- 
6987 959 s 4820 7430 

7 I -- - 

- . * - I  

37 Deg* Co-Tangen t 

De& 52 Tangent Deg. 52 



1 I I i I I  

I-I-I-1-1-11- 

Sine 
r I  I I I I I I I  

30x7 0643 2267 3890 5512 7133 87540373 '99 
9045 0670 22943917 5539 7160 8781 0400 20x1 
307: 0697 2321 3944 5566 7187 8807 0427 204 

3iab 0751 2375 3998 5620 7241 6861 0481 2091 
> I  53 0778 2402 4025 5647 7268 8888 0508 2121 

3207 0832 2456 4079 5701 7322 8942 0562 218( 
220' 

$261 0886 2510 4133 5755 7376 8996 0616 2231 
3288 09x3 2537 4160 5782 7403 9023 0643 226 --------- 33 I 5 0940 2564 4187 5809 7430 9050 0670 2281 

3397 ---- 1022 2645 4268 5890 751 I 9131 0750 236d 

---- ----- 
3099 0724 2348 397 I 5593 32 14 8834 0454 207: 

3'800805 2429405% 56747295 89150535 215:  

3234 0859 2483 4106 5728 7349 8969 0589 

---- ----- 

I343 0967 259' 4214 5836 7457 99770697 23'i 
93700995 2618 4241 5863 748491040723 234 

3424 '049 2673 4295 59'7 7538 9'580777 239' 
345' '076 2700 4323 5944 7565 9'85 0804242: 
3478 "03 2727 4350 597' 7592 92'2 083 I 244' 
3505 1'3027544377 5999 761992390858 247' 
3532 1157 278r 4404 6026.7646 9266 0885 250: 
ass9 1'84 2808 4431 6053 7673 9293 09'2 253' 
3586 121 I 2835 4458 6080 77009320093~ 25 
9613 1238 2862 4485 6107 7727 9347 0966 25 
3640 1265 2880 45'2 6134775493740993 261 
3668 1292 29x6 4539 6161 7781 9401 1020 263: 
3695 1319 2943 4566 6188 7808 9428 1047 266 
2722 '346 2970 4593 6215 7835 945s 1074 269: 
3749 1374 2997 4620 6242 7862 9482 I I O I  2711 
j776 1401 3024 4647 6269 7889 9509 I 128 274' 
$303 1428 305' 4674 6296 7916 9536 I I 5 5  277' 
$30 14 5 3078 470' 632379449563 'J82 &3' 

9884 15093'324755 6377799896'7 123f52851 

3966 '590 32'4 4836 6458 8079 9698 '3'7 29.3 
9993 161 7 3241 4863 6485 8106 9725 '344 296: 
~ 2 0  16443268 4890 65128133 9752 1371 2981 
w47 167'3295 49'7 65398r609779 139830" 
)074 169833224944 6566818798061425304 
)IOf '725 3349 497' 6593 82149833 '452 306( 
,128 1 7 p  3376 4998 66208241 9860 1479 309' 
,155 17803403 5025 664782689887 1506312: 
x 8 a  1807 3430 50 3 66748295 99'4 '533 3'5' 

,263 '88835" 5'34 6755837699951614323 

'345 19693592 5215 683684570076 169i331: 

,426 2050 3673 5296 6917 8538 01 $7 '775 339: 
,457 2077 3701 5323 6944 8565 0184 '805?42( 

----- 

5 

?857 '4 d 2 3105.4738 6350 797' 9590 1209 282' 

3911 153631604782 640480259644 1263 288 
3938 1563 3187 4809 6431 80q2 & I  1290 2901 

---- ----- 
,209 18343457 50 5 0 6701 83229947 1560 3'7' 
-------e- 

,236 1861 3484 5107 6728 83499968 1587 320, 

,291 191 5 35.78 5161 6782 8403 002% 1641 3251 
,318 19423565 5188 680984300049I668328 

,372 ----I___(--- 19963619 5042 6863 84840103 ip2"333' 
,399 2023 3646 5269 6890 85 I I 01 30 I 748 336' 

---- --- 

Co-Sine 

Co-Sine 

Deg. 52 Sine 



Tangent 37 Deg. Co-Tangen t 

Co-Tangent Deg. 52 'Tangent Deg. 52 



38 Deg. Sine 

", 9. 9. 9J 9. 9. 
789 789 789 789 789 

I 3447 5063 6679 8293 9907 
0 3474 5090 6706 83zo 9934 
3 350' 51'7 6733 8347 9961 
4 3528 5'44 6759 8374 9987 

---- 
0 3420 5036 6652 8246 9880 
I_----- 

-- 
35 5 5x71 6786 8401 0014 

&,el ----- 51986813 84280041 
3608 5225 6840 8455 0068 6 3635 5252 6867 8482 0095 

9 3662 5279 6894 8508 0122 
IO 368953066921 85350149 
* I  371653336948 85620x76 
1% 3743 53596975 858902.02 

13 377b 5386 7002 86160229 

' 5  3824544070568670~2 3 
16 3851 5467 7082 8697 0310 
'7 3878 24947'09 87240337 
'83905 5521.7136 87500364 

------ 
- 
14 3797 54'3 7029 8643 0286 

I - 1  1- I 

9- 
790 

---- 
9* 9. 9. 9. 

790 790 790 790 

'Go-Sine 

I 

IO' I f '  12' 

9. 9* 9. 
790 791 791 
9541 1x48 2754 
9568 1175 2781 
9595 I 2 0 1  2807 
9621 --- 1228 2834 
9648 12 52861 
9675 i z h  2888 
9702 '309*9'4 
9729 '335 294' 

97 2 13892995 
9809 1416 3021 
9836 '442 3048 
9863 14693075 
9889 14963102 
9916 15233128 
9943 I549 31 5 s  
9970 15763182 
9996 1603 3204 
3023 I 630 323 5 
0050 16 7326.2 

3104 17103316 
3x30 '737 3342 

'1 4 '7903396 

--- 
--- 

9 7 p  1362 2968 

-- 
DO77 16 d 3 3289 

3 7  17643369 

--I_ 

38 Deg. Co-Sine 

--- 537i 4379 3385 '395 ;7 
53564362 I I 3368e.374 I -l--I- I379 56 
533943463352 2357 1362 5 5  
5322 4329 3335 "34' '346 54 -------.c 1 -  I .I -L I 

t727 3733 2739 1 7 ~ o j 4 8  
171037162729 -1-1-1-1-1- 1737 07W 17 

1627 3633 2639 164410649 12 
~ 6 1  -1-1 I 1617 2623 1-1-1- 1628 0612 I I 



38 Deg. Tangent 38 Deg. 

l'4-I-I- 

I '  I I 1 I .  

Co-Tangent 

Co-Tangent 

-- -- 
r489 8886 6 9 3 6 8 3  -- 1081 8481 
'445 8843 6241 3640 1039 843E 
t402 8800619835960995 8394 

1315 ~713611135100 088308 
1271 8670 6068 3466 0865 8a64 
r2a9 8626600434~3 0822 8121 

875661SF355309;~ 83s' 

- -- --- 

,665 8063 5461 285 0258 7656 
,621 8019 5417281 x 02x5 7614 
)578 797653749773017a7571 

,448 7846 5244 2643 004% 744 f 

,361 7759 5157 225 9955 7354 
,318 7716511405199911 -- 7311 
,274 767a 070246 98687168 

,188 7 585 j984 2382 9781 7 18 I 

,404 780% 5201 15989998 7398 

a2 I 7629 027242 ! g8257aq 

,144 75424840a3389738 7x37 

3971 73694767216 ! $  9565 964 

?841 7239 4637 203 B 9435 6034 

- -- 
- ----- 
,101 74994 972'9 9695 7094 
3 7455 4854-52 9651 7051 

)92f 73=54?14aI=9SeI 6921 

)jrg7 7'954594 199'9391 6791 
?754 7x524550 19499348 6747 
97 1 I 7108 4507 I 06 9305 6704 
3667 7065 4463 1%6a - 666 1 

)624 70224420 181992186617 
,580 6978 4377 1775 9'75 6574 

,014 74124810220 9608 007 

3884 7282 4680 207 9478 68'11 

- --- 

' 
Tangent 

10. IO. IO. IO. IO. " 

10410~10~103 IO3 

I I f 1 



38 Deg. 

I' I 9.1 9. 

L3 79'395'5 
14 7939954' 
is 79669568 
l6 79939595 
17 80209621 
18 80469648 
I9 8073 9675 
20 81009701 

23 ~ 8180/9781 
24 8~07~9808 

26 8260'9862 
27 --- 828719888 

3 0  -- 8367'9968 - 
32 84200022 

--- 

I- -- 
21 81269728 I -- z- 815319755 

GfZ 

28 8313;9915 
29 83409942 

3' 8393'9995 

--- 33 84470048 
34 84740075 

37 85$4"'55 

40 86340235 

- 42 86873288 .- 
43 87'403'5 
44 87410341 - 4s 87670369 
46 87440395 
47 8851 0422 --- As 88470449 
49 88740475 
50 8901 0502 

8927 0525 

52 89540555 
53 89810581 --- 54 9097060~ 
5 5  9034063' 
56 9061066~ --- 57% ,9088 0685 
58 9114071: 
9, 9'410742 -- &-, I .  '9r68076c , - . .  

35 85000102 
36 85270128 

38 858001ilz 
39 86070208 

41 86600262 

--- 
--I_ 

- 

. -- 

" 
' 

44/ 43/ - 

--- 
,769 2369'3968 

--- 
,875 ~2475p375 
l9OZ 2502 4101 
1929 2;2914128 

--- 
5 16 31 '5 4714 
542 31424741 - 569 3 168 --- 4757 
596 3 195(4794 
622!3222'4820 
-I_ 649'3248I4847 -- 
b76.3275;4874 
702 3302[4900 

,720 3328,4937 
75633554954 
782 3382 4980 

809 3408 5007 
FGZjog)  
1862 3462 5o60 
1889 ~$88 5087 
[9l6 351 5 5x13 
r9423543514c 
[969 7568 5'67 
'9963595 5'93 
bo22 3622 52zc 
104') 3648 5247 
so76 3675 5273 
1102 3701 530c 
,129 3728 q32t 
L'55 37;5 5353 
c182 3781 538c 
1209 3808, 549t 
2235 3835 5432 
2262 3861 546c 
2289 7888 5486 
GG 39'5 55"; 
2342 3941 5 5 4  
2369 3968 5566 

42' 4r' 40' 

--- 

--- 

Sine 

20' 21' 22' 23' 24' 

9- 9. 9. 9. 9. 
792 792 792 793 193 

----- 

i939 7536 9'32 oj27 232; 
---e- 59b6 l -  7563 T 9'59 -1 07542345 l 

639' 7988 9584 117912773 
6418 8015 961 I 12052799 
6445 8041 9637 1232 2826 

6498 8095 9690 1285 2879 
65258121 9717 r31zzgo0 

8068 gh64 Izso/* 
----- 
655' 8148 9744 '3382932 
657881749770 '3652959 
66048201 9797 1391 2983 
Gj7 82.28 9823 I 418 3012 
66 8 8254 9850 1445 303E 
6h8482819876 1471 3061 
67'1 8397 9903 1498309' 
6738 8334 9930 15=43':'E 
67648361 9956 1;<1314; 

6844 8440 3036 163 I 3 2 2 ~  
6871 8467 0063 1657 3251 

- -- -- - 

----- 

----- 
679 1 8387 9983 '277 3 I 7  1 
681784r40009 1 04319E 
----- 
6897 8494 0089 1684 327; 
69248520 or16 1710330L 
69508~470142 1737 3 3 3 ~  
6977 85'73 0169 I763 335; 
7004 86000196 1790 378.: 
7030 8627 0222 1817 3 4 1 ~  
7057 86 3 0249 '843 343; 

71 IO 8706 0302 rsg?l349( 
7'37 8733 0328 '923 i5'f  
7 '63 8760 0.7 55 1949 3 54: 

---- - 
-1_-1_- 

7084 86 s o 027 5 'I 870 746: --- 
----- 

I 1  

Co-Sine 

38 Deg. Co-Sine 

'25' 26' 27' 28' 29' 15' 16' 17' 18' 19' 

9. 9. 9. 99 9. 9. '9. 9 * ' 9 .  9 . .  
793 793 793 793 793 895 894 894 894 894 

----- -I_--- 

Ueg. 51 Sirie Heg. j r  



38 Deg. Taagent 38 Deg. Co-Tangen t 
I '  I i i i i I I I I  I I I I " '  It I 

co-  

,s' 26' 27' 28' 29' 15' 16' 17' 18' 1 9  2 0  21 22 23' 24' 25'26' 
--IC-- I I I I II ---c_- I I I I 'li --- 'i 'I '!-l-li-L 

x . . .  

._ 

ngent 



38 Deg Sine 

I // I 9- 1*9* 1 9.1 90 1 9 . 1  9- I 9.1 9.1 9.1 9.1) 9.1 9. I 9.1 9. I 9. 
794 794 794 794 794 794 795 795 795 795 795 795 796 796 796 

Co-Sine Jleg. 

1 '  I I I I 

Deg. 5'; 



Tangent 38 Deg. Ca-Tangent 

Co-Tangent Deg. 5 1  Tangent 



38 Deg. 38 Deg. CoSine 



38 Deg. Tangent $3 Deg. Co-tang en t 

-I-II-I-I 

Co-Tangent Tangent Deg. 51 



Sine Co-Sine 

-d-l-I-d--l 

5306 68 6 8405 9952 '499 

5358 ---- 6907 8456 0004 '55' 
5384 6933 8482 0030 I577 
5409 6959 8508 0056 1603 

53326s s 284309978 1525 

5475 -I_--- 6985 85340081 1628 
5461 7011~85590107 16 4 

--- 55'3 70 2 8611 0159 -- 1706 

----- 5590 7140 86880236 1783 
5616 716687140262 1809 
j642 7191 87400288 1835 
5668 7217876603~'4 1860 

571; 72698817 0365 1911 

$487 7067 8585 0x33 16 d 9 

5539 708886370185 '73' 
55h471148663o- '757 

--- -- 
569 7243 8792 "339 1886 

----- 5745 729588430391 '938 
5771 732'88690417 1963 
5797 73468895 044" 1989 ----- 58e3 73758921 0468 2015 

Co-Sine Deg. 50 Sine U e g .  50 



Co-Tangent 

“ I 9- I 9. I 9. I 9. I 9- II 9. I 9. I 9. I 9.1 9- II 9.1 9. I 9- I 9- I 9- I 

Co-rangent Deg. 50 Tangent 



Sine GoSine 

Cow Sine 



Tangent 39 De& 

3 4' I,/ 13 2' 13 I ' 130/ I 
Co-Tahgent Deg. 50 

Co-Tangen t 

Tangent 
4 P  



CoSine 

-t-1---1-1--i1--i-1---1-1-i ' 
9. 9. 9. 9. 9. 9. 9. 9. 9. 9. 4t 
886886 I 1  886886886 1 I II 886886886886 I I I 4  885 1 

Sine Deg. gQ 



Tangent Ca-Tangent 

Cd-Tangent Deg. 50 

------ ----- 
IO. IO. IO, IO. IO. I /  

.-L---- 

323' -_I---- 0660 8089 5519 2949 60 
3188 0617 So46 5476a906 59 

081 081 080 080 080 

314s 0574 8003 5433 2863 58 
3102 0531 7961 5390 ab20 5 7  
3059 0488 7918 5347 2777 56 I ----- 

Tangent Deg. 50 



Sine 

Go-Sine Deg. 50 Sine Deg. 50 



39 Co-Tang en t 

" I 9. I 9. I 9. I 9. I 9- II 9. I 9. I 9. I 9-  I 9. II 

Co-Tangent 

4' 1 3' I 2' I I' Io '  I " 



40 Deg Sine 40 Deg. CoSine 

Co-Sine Sine 



40 Deg+ Tangent 40 Deg, Co-Tangent 

Co-Tingen t Deg* 49 Tangent 



40 Deg. Sine 40 Deg. Co-Sine 

Co-Sine Deg 49 Sine 



40 Deg. t Tangent 40 Deg. Co-Tangelit 

Co-Tangent 
4 4  

Tangent 



40 Deg. Sine 

Co-Sine 

40 Deg. Co-Sine 

Deg. 49 Sine 



40 Deg, Tangent 40 Deg, Co-Tarigerit 

Co-tang en t Tangent 



40 Deg. Sine 40 Deg. Co-Sine 

CoaSine Deg* 49 Sine 



40 Deg. Tangent 40 Deg. Co-tang en t 
I 1 I I I I  I I I I II I I I 1  

4 s  
Co-Tang en t Deg* 49 Tangent Deg 47 



41 Dee Sine 41 Deg. Co-Sine 

Co-Sine Deg. 48 

---- 
99 9- 9. 9 

377 8 7 7  8 7 7  6 7  
i700 5601 4501 345 
9 2  5583 4483 336 
,663 5554 4465 33t 
,645 S S 4  4446 334 
,627 5528*4428339 
,609 5509 441033c 
'590 549' 439' 325 
'572 5473 4373 327 
,554 5454 4354 325 
'535 5436 4336 323 
'5'7 5418 4318321 
'499 5399 4299 3'9 
480538I 4281.y18 
462,5363 & 3'6 

---- ---- 

- 

Sine 



41 Deg. Tangent 

1-1-1-I-1-1 

Deg. 48 Tangent Deg. 48 Co-tang en t 

41 Deg. Co-Tangent 



Sine 4s Deg. Co-Sine 
I 1 I t  11 I 1 I 1 1 -  

Co-Sine Deg. 48 Sine Deg. 48 



Tangent do-Taqgent 

Co-Tangen e Deg. 48 Tangent Deg. 48 



41. Deg Sink r -Deg. Co-Sine 

Co-Sine Deg 48 



41 Deg. Tangent 41 Deg. Co-Tangent 

35/36' 37/  38' 39' 

948 948 948 948 949 
9. 9- 9. 9. 91 

- .  _"  -. 
I 53 I 4076 6620 9164 1708 
1573411866629207 1751 
16x6 4160 6705 9249 I 93 
--I_-- 

16584203 6747 9291 1 z 35 
1701 4243 6590 9334 r878 
r7414288 I-I-1-1- 683% 9376 '920 

19i3 4457 700i 9546 209c 

~9S~41001704419588I~ 132 

Deg. 48 Tangent 



4.1 Deg. Sina 41 Deg. Co-Sine 
I I I , I  1 :  1 I I  t '  I I I ' I 1  I ' I  I I' I 

----__--I_-- 

9. 9. 9. 9:9. 9. 9. 3. 9. 9. 
8 2 4  8 2 4  8 2 4  824 8 2 4  824  8 2 4  825 825 825 

Co-Sine Deg. 48 Sine Deg. 48 



4.1 'Deg. Tangent +41 Deg. Co-Tangent 

5s' 56' 57' 58' 59/ * 

----- 
IO. IO. IO. IO. IO. I /  

646 046 046 046 045 

Lo--1 'angen t Deg. 48 'I'angenti Deg 48 



42 Sine 
- 

4.2 Deg. Co-Sine 

Co-Sine Deg. 47 Sine Deg.‘ 47 



42 Deg. 'Tarigmt 

Co-tang en t 

42 Beg. &-Tangent 

Tangent Deg 47" 



4 2- Deg. Sine 42 Deg. Co-Sine 

Co-Sine Deg* 47 Sine 



42 Deg. Tangent 42 Deg. Co-Tangent 

7 I '  9. I 9.1 9. I 9.1 9. I\ 9.1 9. I 9. I 9, I 9. II  9. I 9- I 9.1. 9- I 9. I 

CP-tang en t Deg* 47 * 1-angen t 



Sine 42 Deg. Co-Sine 

30' 3'1132' 33' 34' 

/' 9. 9. 9: 9. 9. I 829 829 829 830 830 3_--_L- 

~ 

35' 36' 37' 38' 39' 40' ----- 
9. 9. 9. 9. 9. 9.  

867,866 866 866 866 866 

- 
$1' 42' 43! 44'': ---- 
9. 9. 9. 9. 1' 

j66 866 866 866 

"77 ---I_- 161 I 044492jj 21 

!738 1572 0405 9238 I 
1757 '59' 0425 9258 2c 
r718 155303869019 I 

L699 '533 0367 9199 '7 
~680  1 5 1 4  0347 9180 16 
r66o 1494 0328 9160 x 5 
1641 1475 0308 9141 14 
~621 1455 02899121 13 
$602 143602699102 1 %  

1582 1416 02509082 X I  

8 ----- 
--I_-- 

---.c 

1563 '397 0230 9063 IU 

is05  '339017" 9005 7 
1485 13IY 0'53 8985 6 
r466 1300 0133 8966 5 
1446 1280 01 14 8946 3 

2388 1222 005s 8888 I 

2369 1203 0036 8868 0 

L544 '378 021 1 9 0 4 4 9  ---- 
1524 1358 0x91 9024 8 

2427 --I_--& 1261 00948927 9 
8408 I242 0075 8907 D 

----- 



42 Deg. Tangent 42 Deg. Co-tang en t 

Co-Tangen t Tangent 



42 Deg. Sine 42 Deg. CoSine 

Co-Sine Sine 



42 Deg* .Tahgent 
I 

1 I . I I  I I I I 

I-I-I-1-1-11 ---I-I-1-1- 

Co-Ta ngen t 

4.2 Deg. Go-Tatigen t 

Tangent 



43 Deg* Sine 43 Deg. CoSine 

l-!-i-!-l- 11-l-1-1-1- 

Go-Sine Deg. 46. Sine Deg. 46 



Tangent 43 Deg. Co-Tangent 

Tangent 

ro' 11' 12' 13' 14' 
----- 
10. IO. IO. IO. IO. N 

327027027027026 

Deg. 46 



43 Deg. Sine 

Co-Sine Deg. 46 

43 Deg. Co-Sine 

----- 
3776185 49923798 2603 
'3576165 19723778 2584 
'3376'45 49523758 zsb4 
'3'7 6125 4932 3738 2544 
12976105 49123718 2524 
1278 6085 4892 3698 2504 
,258 6065 4872 3678 2484 
1238 6045 4852 3659 2464 
121.8 ----- 6026 4832 3639 2444 
lr986006 4813,3619 2424 
1178 5986 479143599 2404 
' 1  58 5966 4773 3579 2384 
'139 5946 47533559 2364 
'9 5926 4733 3539 2345 

'099 5906 4713 3519 $32.5 

7059 5867 4673 3479 2285 
7039 5847 4653 3459 2265 
7019 5827 4634 3440 2245 
'999 5807 46143420 2225 

59605761 45743380 2185 
5940 5747 45543360 2165 
5920 5727 4534 3340 2'45 
5900 5 7 0 7  451433202125 
5880 5688 44943300 210t 
5860 5668 4474 3z80 20% 
5840 5648 4454 3260 ZOO( 
6821 5628 4435 3241 z04t 
6801 5608 4415 3221 202t 
6781 5588 4395320' Z O O ~  
6761 5568 43753181 198( 

I_---- 

7079 58g6 4693 3499 2305 

j980 5787 4594 3400 2205 ----- 

----- 

----- 
674'35484355316' 196f 
672' 5529 4335 3'41 '941 
6701 550y431531zi 192( 
6681 5489 4295 3101 rqot 
6662546942753081 188C 
6642 544942563061 186; 
6622 5429 4276 3041 1840 
6602 5409 42163022 1828 
6582 5389 4'96 3002 180, 
6562 5369 41762982 178, 
6542535041502962176 

__I---- 6503 531041162~)22 172 

6483 5290 4096 2902 I 70 
6463 5270 4076 2882 168 
6443 5250 4057 2862 166 
6423 5230 4037 284% I64 
6403 5210 4017 2822 162 

----- 

--Ab- 

------ 
6522 5330 4136294% '74 

----- 
6383 5190 3997 160 2803 

39/ 38' 37' 36' 35' 

Sine Dcg. 46 



Tangent 43 Deg. Co-Tarig en t 

Co-Tangent Deg. 46 Tangent 
4 2  

Deg. 44 



43 Deg. Sin@, 

- 

Co-Sine 

43 Deg. CoSine 

Sine Deg 



43 *ego Tangent 

* 30' 31' 32' 33' 34' 35' 36' 37' 38' 39' 7 ----- I ----- 
40' 41' 42' 43' 44 
--- I I L!-l 

43 Ueg* Co-'l ‘angent 

3O1i3I1 32' 33' 34' 35' 36' 37' 38' 39' 40' 41' 42' 43' 44' 

IO. IO. IO. IO. IO, IO. IO. IO. IO. IO* IO. IO, IO. IO, IO, 

1 I -- ---I_- ----- -- 
/ f  

02p022022021021 ' t -  021 021 320oao020  0 2 0 O I g O I g O I g O I g  

29' I 2% 'I 27' I 26' I 2 5  'ti 24 'I 23 'I 22 'I 21 / I  20 ';I' 19' I 18' I 1fl16' l l f )  / I  

Tangent, Deg. 46 



Sine 

45' 44' 47',48' 49' 
----- 
9. 9. 9. 9. 9. 
858 858 858 858 858 
----- 7561 635' 5'41392927'8 
754' 633' 5'20 3909 2697 

--- -- 

7520 6311 510038892677 
7500 6291 50803869 2657 
7480 6270 5060 3849 2637 
7460 6250 5040 38292617 ----- 7440 6230 5020 3808 2596 

----- 

7420 6210 4999 3788 2570 
7399 61 90 4979 3768 2 5 56 

I - - - - -  ,73796'69 4959 3748 2536 
73596'494939372825i6 
7339 6129 4919 3707 2495 
73 '9 6109 4898 3687 247 5 
7294,6089 4878 3667 2455 
7279 6069 485813647,2435 

- 

7258 6048 48383627 2415 
72386028481836062394 
72 I 8 6008 4798 3586 2374 
7'98 5988 4777 3566 2354 
7178 5968 4757 3546 2334 
7158 5948 473735262314 ----- 7'37 5927 47'7 35052293 
71'7 5907 4697 3485 2272 
7097 5837 46763465 2253 
7077 5% 4656 3445 2233 
7057 5847 4636 3425 2212 
7037 5827 461634042199 

6996 5786457533642159 
6976 5766 4555 33442139 ---- 6956 5746 4535 3 3 2 4 2  
6936 5726 4515 3303 Z09l 
69x6 5706 4495 3283 "07 1 
6895 5685 4475 3263 205 1 

6875 $665 4454 3243 203 1 
6855 5645 4434 3223 20IC 
6835 5625 44143202 '99C 
6815 560543943182 '97C 
6795 558443743'62 ' 9 9  
6774 ----A 5564 4353 3'42 1.97' 
6754 5544 4333 3'22 190' 
6734 5524 43'3 310' 188( 

6674 5463 4253 3041 I82( 
6653 5447 4232 30% 1 1801 

6593 5383 41 72 z960 I74t 
6573 5363 4x52 "940 172;  
6553 5342 4'37 2920 170: 
6533 5322 4'1 1 2899 168: 

----- 
7016 580645963384 2 1 7 2  
---A- 

-- 

6714 5504 4293 3081 186~ 
6694 5484 4273 3061 184' 

6633 5423 4212 3000 178f 
6613 5403 4192 2960 176i 

----- 
-L--- 

--.__-- 

6512 5302 4091 2879 166: 
6492 5282 4071 2859 1640 
6472 5262 405 I 2839 162( 
6452 5241 4030281y r6oc 
6432 5221 40102798 r ~ E c  
6412 5201 3990 2778 156( 

----- 

----_. 

639' 5 x 8 1  39702758 154' 
637' 5'61 39502738 152 
635' 5x41 39292718 1.50 

14' 13' 12' I ~ I '  IO' 

----- 

43 Deg. Co-Sine 

Co-Sine Deg. 46 

8' 7' 6' 5' 1 4' 1 3' 1 2' I I' 1 0' I '' I 
1911 I I I I 

Sine Deg. 46 



Tangent 43 Deg, Co-Tangent 

50' 51' 53' 54' 55'. 56/ 57/ 58' 59' ----- ------ 
IO. IO. IO. IO. IO. IO. IO. IO. IO. IO: / I  

017 017,0X7 016 016 0x6 016 015 015 015 

Tangent Deg. 46 



Sine 44 Deg. Co-Sine 

Co-Sine Sine . Deg. 45 



Tangear 44 Deg. 

5' 6' 7' 8' 9' IO' 11'  12' 13' 14' i~I-l-l~!l~!-l-I-L 
f r  1 

Co-Ta ngen t Tangent  



44 Deg* Sine 

I20/ 21; 22/  23' 24' 
I----- 

9. 9. 9. 9. 9- 
844 844 544 844 844 

CoSine 

I , ,  I .  

Deg. 45 

15' 16' 17' 18' r9/ 20' 21' 22' 23' 24' 

$9. 99 9. 9. 9. 9. 9. 9. 9. 9. 
---- ----- t i  855 854 854 854 854 854 854 854 854 853 

. .  

Sine 



44 Deg. Tangent 44 Deg. Co-Tadgent 

-1-I-!-I- I I  -1-1-1--1-1 

Co-Tangent 

I I I t  I I I I II I I I I I  

Tangent 
56 



Sine 44 Deg. Co-Sine 

Co-Sine Sine 



44 Deg. Tangent 44 Deg. Co-tang en t 

I --- 

Co-Tangent 

- 
31'  32' 
--- 
IO. IO 

33' 34 35' 3g 3 f  1 38' 39' 
I .-- ----- 

io. IO. IO. IO. IO. IO. IO. 

005 006 006 .a06 000 005,005 i 

Tangent 



Sine 44 Deg. Co-Sine 

c . I , I  - . -  

Co-Sine Deg. 45 Sine 



i Tang en t 44 Deg. Co-Tangeht 

Co-Tangent Deg, 45 , . Tangent 
5’c.  



Number. f; Y 

c 

LI - - 
.- & 4 

a 0.62~0586 .. - 0 - 1.7581226 

I I L - 0.3622149 

0 

} -  
Circumference of a circle to diameter unity 

L Area of a cirqle to radius unity - - 
0, 7853982 Area of a circle to diameter unity 

235988 Solid content of a fphere to diameter unity 0 9  5 
4, 1887902 Solid content of a fphere to radius unity 

.. 
3,14159265 l- Surface of a fphere to diameter unity - 

= 

LI II - 
57(’,2957795 Arc equal to the radius 0 I 0 

2,30258509 Hyperbolic logarithm of IO - a e 

365d. 6h. 9‘. 17” 3 I 558 I 57 Sidereal year .. c * 

48 7;; 

= 5*3144:!51 206264~’, 8 Arc equal to the radius - .I 0 0 0 II I 

3 6 ~ ~ .  5h. 48’. 48” s 3 I 556928;; Tropical year 

10.23 55’‘ = Precefiion of Equinoxes in IOO years, ’ 

109d, 61545 Paifage of a Cometof perihel. difiance unity from perih, to latus r e a u m  2.0398718 

- 0 7.9991116 

- 0.9420 - 2.6875 - I. rjoro 
0.9800 - 0. 8519 

- 990457575 
.L 0 - 0 8.0043648 - 7.0004345 

7 - 9 0000043 - 4*0000004. - 3-0000000 

8”, 75 Mean horizontal parallax of the Sun - - - I - 
Time taken by light to come from the Sun in his mean difiance 
Maximum of aberration of a Star in longitude 0 I .. 20 . 

9”,55 Maximum of nutation of Earth’s axis in folfiitial colure 
f, I I Maximum of nutation of Earth’s axis in equinoklial colurc 

a 

Go-ar, of Log. of 9 111 0 - ..I - - .. 
0 ..) (I w 

.I - ..) 0 .I .. 0 

49 

- “ ~ 6-0000434 - I .. L L - 99 9 
9999 
99999 
999999 
9999999 = IOOOOOOO nearly - 

..I I - I I 

0 - 0 c 0 I 

I .I - 

E R R A T A  
In the T A B L E S  o f f h L O G A R I T H M S  of N U M B E R S ,  

Signature 
At the top Of 4th page ]Log. 589 read 579 in iome copies, Number 2800 

F 
K 

Number 38962 Lo6 641i read 6412 
Nutnbcr 59419 Log. 6253 rcad 9253 

In the ~ A ~ L E S o f t b c ~ O G A R I ~ ~ ~ ~ ~ C  S I N E S  and TANGENTS 
to  every Sccond .f the @drant.. 

N Co-Tangent 4.29.38 for 46084 r e d  460 8 5 JM Co-Sine 

F f  Co-Sine 12.29’ 39 for 59’2 read 5913 
G g Co-Tangent 12.23.40 fo r  0461 rcad 0462 
f t  Co-Sine 18.41.34 for 4648 rrad 4649 

Co-Sine 18.41.35 for 4641 rrad 4642 
Co-Sine 18.41. 36 for 4634 read 4635 
Co-Sine 18.41.37 for 4627 read 4628 
Co-Sine 18.41.38 for 4620 read 4621 
Co-Sine 18.41.3 for 461 rcud 4614 

K Y r Co-Tangent 28.45.12 for 6794 read 6694 
Co-Sine 29.27.38 for 8657 read 8658 

30.38.38 for 6391 read 6390 
u u u  Co- TaT=t angent 30.38.38 for 3609 read 3610 
4 A Co-Sine 32.52, 11 f i r  2 IO read 2 1 1  
4 I Sine 
4 N At top ofpage 3 Tan. 4 ycad44’ in fome of the copies, 

40.28.27 for I I read 
4 Co-Sine ’ 42. XO. 9 3 r  $&j read #$ 

43.14. lofir 806 rrad 8066 4 r Sine 

0 f I  Signature 
4. 18. 12 for 87740 read 877 9 in fome of the copies, 

LII  Co-Sipe 26.24.3 P for 128 f read 1285 

36.54 1 1  f ir  4 il 6r read 4 i 62 

8 Sine 


