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racrall AND INSTRUCTIONS

The author has included in this book the information and
charts most often needed on piping jobs.

The explanations and methods used have been made as
simple as possible so that you should have little difficulty
inunderstanding them.

Many of the cuts for fabrication in this book are based
on the inside diameter of the riser or branch o be fitted onto
the outside diameter of the header and should be cut
radially with the torch cutting tip pointed toward the cen-
terof the pipe at all times.

After cutting, the risars may then be placed in position
onthe headertormarking the header cut line.

Miter cuts should be cut with the cutting tip pointed into
theline as though you were using a saw cut.

Pipe may be marked off in quarters, eighths, or sixteenths
by using the table in this book, or by folding a piece of
paper that has been fitted around the circumference of the
pipe sothatthe ends of this paper just meet.

The wraparound should be carefully fitted onto the pipe
and kept square so that you will have & true reference line.

Note that the fabrication charts are calculated for the use
of standard weight and extra strong wall thickness pipe
and are accurate forthese wall thicknesses only.
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CUMMULY TN ANULULED ANU IHEIR SOLUT‘ONS

NOTE THAT ALL NINE OF THE FOLLOWING DRAWINGS
SHOW A RIGHT TRIANGLE. The pipe fitter usually calls the
lengths of their sides (SET), (RUN) ond (TRAVEL).

These terms may he used to find the ongles as well as the
lengths of the sides, by ‘referring 1o poges 7 ond 10 of thig
book,

DRAWING #1 Shows a 30° offser. The level run of pipe
intersects the (TRAVEL) ot ¢ 30° angle. If the length of the
(SET) is known, the lengths of the (RUN) ond (TRAVEL) may
be found by referring to page 10 under (ANGLE KNOWN) in the
30° column. These formulas moy be used for any angle noy
shown in this table by use of the trigonometry tables in the

bock of this boek.

DRAWING %2 Shows the same triangle os before however
the pipe now is verticgl and intersects the 60°ong!e. To find
the lengths of the (RUN) and (TRAVEL) refer to pcge 10 under
(ANGLE KNOWN) in the 60° column. Note that when the (SET)
side is longer thon the (RUN) side the ongle will always be
more than a 45°ong|e.

DRAWING #3 Shows o vessel with o nozzle that is 30°
over from a reference line. If the dimension from the foce of
nozzle to the centerline of the vesse! is known you would edd
the laying length of a 30° weldell plus o welding neck flonge.
See drawing 78 for method of calculating the loying length of
o 30° weldell. These dimensions cdded together gives you the
length of the (TRAVEL) side. To find the (SET) and (RUN)
sides refer to page 10 under (ANGLE KNOWN).

DRAWING #4 Shown are two 60° offsets that ore stoggered
so that equal spacing will be maointoined ot all centerlines of
of the pipe. Note that there are two 307 triangles shown. FOR-
MULA FOR STAGGERING OFFSETS = CENTER TO CENTER

DISTANCE OF PIPE X TANGENT OF ¥ THE DEGREES OF
TIIRN OF OFESET. The fiaura far 60%ic .577: far 45° ic .414.

COMASN PIPING ANGLES AND THEIR SOLUTIONS
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[ STAGGERED OFFSETS
22%° = Known x .199

300 = Known x .268
450 = Known x .414 [
50° = Known x 57'}4_]
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DRAWING #5 Shows the right triangle formed for o miter
cut on pipe. The ongle of cut is 5 of the degrees of tyurn.
FORMULA FOR MITER CUT ON PIPE = 0.D. OF PIPE x
TANGENT OF ANGLE OF CUT. Usvally o single wroparound
mark is drown on pipe and 2 of the cbove dimension is marked
off on eoch side of this |ine. Refer to pages 13 through 19 fo,
examples of layout and calculated dimension tables.

DRAWING ®6 Shows a single piece of angle iren thet is cus
and then bent 1o form o one piece turn. On this type mark off o
centerline and layout o cutback on each side of this line as
shown. Type shown has a turn of 135° and requires two 67%°
cutbacks. FORMULA FOR CUTSACK = WIDTH MINUS ONE
THICKNESS X TANGENT OF ANGLE OF CUT. Refer to angle
iron brackets and tables of caleculoted dimensions for edditional
information.

DRAWING #7 Shows o piece of angle iron thet is cut across
the total width. Two pieces are reguired for o turn. FORMULA
FOR CUTBACK = WIDTH X TANGENT OF ANGI.E OF CUT,
The cutback for other types of steel may be found with these
formulas or they caon be morked off with @ protractor.

DRAWING *8 Shows o pipe turn of 60° and the two right
triangles formed to determine the laying length or end to center.
As the radius is generally known for weldells oand bends, the
end to center dimension can be colculoted, FORMULA =
RADIUS x TANGENT OF % THE DEGREES OF FITTING AND
OR BEND. See taoble of colculated dimensions of long radius
weldells in this book.

DRAWING ®9 Shows o 90° weldell rolled over 45° with o
45° weldell odded 1o run pipe level. The centers of these
fittings odded rogether form the (TRAVEL) side of a right
triongle. The (SET) and (RUN) sides moy be calculated by
referring to page 10 under (ANGLE KNOWN). All types of fit-
tings or combinations of fittings that are rolled over on angles
may be solved by this procedure,
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SOLUTION OF ANCLES BY THE USE OF
TERMS FAMILIAR TO THE PIPE FITTER
Piping angles and the lengths of their sides may easily be
found by using the foliowing methods. These are based on 50/v-
ing the angles and the lengths of sides of a night tnangle A
right triangle has three angfes which add to 180°. As one angle
is always 90° the sum of the other 2 angles always add to 80°

RULE FOR FINDING AN UNKNOWN ANGLE
OR LENGTH OF AN UNKNOWN SIDE
Tofind an unknown angle you must know the lengths of any
two sides, such as the (SET) and (HUN}.
To find the length of an unknown side you mus! know the
angleandthelengthofoneside,

HOW TO USE THE TRIGONOMETRY TABLES
IN THE BACK OF TH!S BOOK
For angles of 45° or less read the angles. constants, and
minutes of a degree from the top of the page down.
For angles of 45° or more read the angles. constants, and
minutes of adegree from the bottom of the page up.

HOW TO FIND AN UNKNOWN ANGLE

EXAMPLE: Refer 10 the piping offset on page ¢ . If the (SET)
iength is 10" and the (TRAVEL) length is 20" what is the angle
of t%is offset? The table TO FIND ANGLE is used and it shows
that the {SET) divided by the (TRAVEL) = the SINE of this angle.
10 divided by 20 = .500 and by looking for this figure in the SINE
column of the trigonomelry tables it s found tc be a 30° angle.
The table also shows that the (TRAVEL) divided by the (SET) =
the COSECANT of thisangle.

HOW TO FIND THE LENGTH OF AN UNKNOWN SIDE

The offset above has an angle of 30°,the (SET) s 10" and
the (TRAVEL) is 20", What isthe length of the (RUN) side?
EXAMPLE: Refer to the table ANGLE KNOWN and it shows that
the (RUN) = the (TRAVEL) * the {COSINE) or 20 * 866=17.32
or 17%". Aiso the table shows that the (RUN) = the (SET) » (CO-

TANGENT).
NOTE: If the (SET) and (RUN) lengths are the same, the
angle is 457,
If the (SET) is less than the [RUN), the angle is less
than 45°,

SHOW THE ANGLE ON YCUR DRAWING BETWEEN
THE {TRAVEL} AND (RUN).
(SET) = side opposite, (RUN) = side adjacent, (TRAVEL) =

hunatanaea

HOW TO FIND THE ANGLE
WHEN THE LENGTHS OF

2 SIDES ARE KNOWN.

SET DIVIDED BY TRAVEL = SINE
RUN DIVIDED BY TRAVEL

SET DIVIDED BY RUN
RUN DIVIDED BY SET

COSINE
TANGENT
= COTANGENT

TRAVEL DIVIDED BY RUN = SECANT

TRAVEL DIVIDED BY SET

COSECANT
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SCLYING ROLLING OFFSETS

A rolling offset is nothing more than a plain offset
rolled over so as to hold 2 dimensions as shown in
drawing (a). .

To figure a rolling offset you must find the distance
it will take to roll over straight piping to hold these 2 dimen-
sions. This is shown in drawing (a) as piping with 90°
turns. When this distance is found the offset is figured the
same as a simple offset. The easy way to find this distance
is to measure across a steel square at 10" and 21"
as shown in drawing at (a). The figure of 234" that is
obtained is the true amount of (SET) and is shown again
in true view at drawing (b). To find the amount of (TRAVEL)
needed for any angle muitiply this (SET) of 23'%," x the
COSECANT of the angle you are using. In the drawing at
(b) a 45° angle is shown. For a 45° angle multiply 235"
x 1.414 = 33'.". For a 30° angle multiply 231," x2.000 =

This distance of 237", may aiso be calculated by the
use of square root; or may be calculated if the angle formed
by the 10" (SET) and 21%,” (RUN) is found. Refer to the
table (TO FIND ANGLE) 21V," divided by 10" = 2,125
This figure is the CONTANGENT of 25° 12°. Now that the
angle is known refer to the table (ANGLE KNOWN) and
note that the TRAVEL = SET X COSECANT or 10" x
2.3486 = 23'%,". This is the same figure that was ob-
tained on the steel square. This method can be used if
the distances are greater than the length of a steel square.

In order to figure a rolling offset that will also hold
to a given dimension as at (c) in drawing (a). This can be
done simply, Assume that dimension (c) is to be 18" refer
to view (b) and note that 23'%" is the (SET). The 18" side
is the (RUN). Use the lengths of these 2 sides to figure the
angle. Refer to the table {TO FIND ANGLE). It shows that
the SET DIVIDED BY RUN = TANGENT or 23'," divided
by 18" = 1.30555. The trig tables show this to be the
Tangent of 52° 33'. For practical purposes call it 52°30°
and calculate the lengths of the (RUN) and (TRAVEL)
sides for this degree. See table (ANGLE KNOWN). The
The (RUN) side equals 23'%," x .7673 = 18". The(TRAVEL)
side equais 23%" x 12605 = 295%". When the (SET)
side is greater than the (RUN) side the angie will be more
than 45° angle and the angles in the trig tables are read
from the bottom ofthe page up.

v;.- lne..

Trve view ond dimensions
of Rolling Offset lur sbove
Second Colevlotion

v-'.. o-A'n

ROLLING OFFSET
Required rell dimensions
Firet Calevlation
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MARK PIPE IN SIXTEENTHS

i 7%° CUT FOR 15° TURN
<
= : SIZE NO. | NO.2 | No.3 NO. 4
P4 | | T -— % 1
3 f 12 e *As % YAs
: ! 14 ¥ s /4 ¥
: ? - () ‘u K 6
z ‘ g = | 16 % % ! 1%,
4 w O 5 ~ o ; -
5 ° o 2 : | 1 2 (LY, 1 )l/x
A b o . 8 18 V6 16 | 6
®x xX X | P B —
, £ X gxv 20 i % % 1%,
: 3 2 2 i | = 3 ‘7 ‘0.'
|52 - w % 14 16
LSnf T < - g g g 24 \ 5 % A
: Z i’/ £ B 28% 9= CUT FOR 18° TURN
p o
z V £ grfss SIZE NO. | NO. 2 NO. 3 NO. 4
E 5 [ ol o iR 13y s, |
3z “ o ovon 12 A Ae Le
. 98233
S $223233 | 14 oo %, ! 1%
g QO L, www |
- & z Z Z | iy ’/ )3/ ]1
3 Z*Bes | 2 - : x :
= ; E E E | 18 L/ 1 "/;e 1"44
) i i ! ’
o ¥ EER | 20 5% 1% 1%, Yie
i 8 x o "o - -
sz z % 333 24 Y 1% V% 1%
- - “w
. z 5 3 f zZzz 11%* CUT FOR 22)4* TURN
= r4 b S — | \
<3 2 X 5 ' SIZE NO. 1 NO. 2 NO. 3 NO. 4
2 8 £ |
L v -
2o 3 % I 12 Y % P4 1%
v s ) ) 8
%%
%o ! 16 % 1% 1% 14s
|
& * ‘ 18 W, 1% 1", 14,
! 20 % % e 2 -
| 24 o | 2% 2%




(2* THROUGH 24" MITER CUTS
MARK PIPE IN SIXTEENTHS

15° CUT FOR 30° TURN

SIZE NO. 1 NO. 2 NO. 3 NO. 4
12 A 146 1*Ae 1%,
14 Y% 1% 1% 4
16 ¥ 1% 2 2y
18 e 1'%, 2% 2%
20 1 % 2% 2%
24 1% 2% 3 3%

22)%3° CUT FOR 45" TURN

SIZE NO, | NO. 2 NO. 3 NO. 4
12 1 % 24 2%,
14 1% PP 2'%, 2%
14 1% 24 ¢ I 3%
18 1%, 2% 3% 3%
20 1% 2%, 3%, 4y,
24 1% 3y 4% 5

30* CUT FOR 60° TURN

SIZE NO, 1 NO. 2 NO. 3 NO. 4
12 1% 2% 3% K
14 1% 2 3% 44,
16 1% 3y, 4% 4%
18 2 3'%, 4, 5%
20 2% 4%, 5% 5%
24 2% 47 &% 6%,

A
$
— —
<
el ~—
; RADIUS |
180° shown

FORMULAS FOR MULTIPIECE TURNS TO FORM
RADIUS AND NUMBER OF DEGREES DESIRED,

. ANGLE OF CUT EQUALS

Degrees of turn divided by (number of welds times 2).

. LENGTH OF DIMENSION *B*

Equais radius times Tangent of angle of cut.

. LENGTH OF PIECES “A" EQUAL

Dimension "B" times 2.



THREE PIECE 90° TURN
TWO 45° TURNS EQUALS 22'%° CuTs ‘ FCUL MECE 90° YUk
THREE 30° TURNS ¥ /15" CUTS

-3

15
| RADIUS
22%0 H
RADIUS A"
— - —— —————
— -
. 7 a \ ]
; LENGTH "A" FQUAILS RADIUS X 2479 X 2
RADIUS (Inches) LENGTH "A" (Inches)
LENGTH "A" EQUALS RADIUS X 414 X 2 22" Yo% v
\ s
RADIUS (Inches) LENGTH “A" (Inches) 10 16%,
12 i P i 34 19%,
- 18 B 149 42 22%
24 19% | 48 25%
30 24% . 60 32Y
36 29% 72 38°4.
2 34%, : 84 45
48 39, o 96 51%e




FIVE PIECE 90° TURN SIX PIECE 90° TURN
FOUR 2274° TURNS EQUALS 11%°® CUTS FIVE 15% TURNS EQUALS 9° CUTS

1%

RADIUS

|
aA*
w A" LENGTH "A” EQUALS RADIUS X 1584 X 2

LENGTH "A" EQUALS RADIUS X 1989 X 2 RADIUS (Feat) LENGTH *A" (Inches)
4 15% 4
RADIUS (Inches) LENGTH "A" (Inches) 5 19
367 14%," 6 22'%
42 16'%, 7 26%
48 19%, 8 30%
60 23% 9 4%,
72 . 28% - 10 38
84 33%. 11 Y4,
96 38% 12 - 45%
108 43 13 49%
120 47% 14 5344
132 52% ! 15 57
144 57%




SEVEN PIECE 90° TUKN
SIX 157 TURNS EQUALS 7'4° cuTs TRUE ¥

74°

RADIUS

5 2

we
LENGTH “A" EQUALS RADIUS X 1316 X 2 R .-:—2-6
RADIUS (Feet) LENGTH "A”" (Inches) WRAPAROUND UNE
5 18V o e
6 18*% 4
7 22%
8 25% - —3 el y
9 28"/
10 3‘./!0 A B
1 34% 2 Req'd 1 Req'd
12 37"
13 4%, 22%4° -'.12'1‘:"
14 447
15 47% Refar to layout for miter culs in this book for pipe size 10 be usea
20 63%,
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IN A e e WY

STANDARD WE!GHT PIPE
PIPE MARKED IN SIXTEENTHS
SIZE CF KEADER

12+ 14" 16" 18" 20" 22" 24" | NO
o L % | %o | %e ]l % | % | % [
12 1% 174 1%s | 1% e | 4 Y% 2
Riser Y 2% 2% Ve ] 1¥e | 14 V4 3
4% 3% 2% | 2% | 2 1% % 4
% he % 1 s Y I
14 1% | 1% ]s/‘:u— 1% e 54 2
Riser 3% 74 2% 2% | V4 3232, 3
4% 3% 2%, | 2% 2% |2 4
*As % "hs % Ya 1
16" 2%e | V% | VAe | VAs | 1% 2
Rises e | 3% | 2% | 2% | 2% | 3
5%e | 4% 3y 3%e | 2% 4
% *As % "As !
18" 2% 2% | V4 e | 2 |
Riser 4% | 3*%e | 34e | 3 3
6"hs | 4*%e | 444 | 34 | 4
el *As 1
20" 2 %e | 2% 2% 2
Riaas S | 4% | 3'%e ! 3
%he | 5'%s | 4V | 4
Y Yel )
22+ 2%, | 2% | 2
Riser 6% 5% 3
8% 6", 4
% 1
24" 3% 2
lRiscr 6% 3
9 4

PIPE CIRCUMFERENCE DIVISIONS

g { OUT- 1 1 W i
SIzE Lol ! cR. | cm. | cm | e
172 | 1.9 53132 3 12 3ra 38
2 2.375 1532 3%a 178 Sne | 5m2
2172 | 2.875 9132 | 412 2Va 178 | Sne
3 35 1 512 234 138 e
32 | 4 12936 | 6932 38 1916 25732
4 4.5 1478 PR 3z | 134 78
5 5.563 172 83/a 43,8 2316 | 193
6 6.625 2073n8| 107322 [ 5316 258 15/18
8 8.625 27332 | 13%h6 62522 | 338 LRRFET
10 10.75 33%a | 1678 8716 4732 | 28
12 12.75 40716 | 20'32 | 10 5 272
14 14 44 22 1 512 | 2%a
16 16 50va | 258 12916 6932 | 38
18 18 56916 | 28%9=2 | 148 e | 31732
20 20 623ne( 31'3m2 [ 15716 | 778 315118
22 22 69V8 | 34916 | 17932 858 4516
24 24 75%zz2| 37 e | 182732 | 9716 | 483m2
26 26 811116 402732 | 20796 | 10732 | 5%a2
28 28 873v32| 44 22 1 52
30 30 9414 | 47e | 23916 | 112532 | 5718
32 32 10017/32) 50V/4a 25Vs 12916 | 6932
34 34 106318 531332 | 26716 | 13Vim2 | BVne
36 36 113332 | 56916 | 28932 | 14V ns
42 a2 1311518 653132 | 33 162 874
48 43 1501316| 753m2 | 3716 | 182732 | 9716
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manh IN SMIXTEENTH'S

SIZE OF MEALER

12% 1 14% ) 16"

90 DEGREE ECCENTRIC PIPE RISERS
STANDARD WEIGHT RISERS
MARK IN SIXTEENTH'S
SIZE OF HEADER
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45" LATERALS

STANDARD WEIGHT RISERS
MARK IN SIXTEENTH'S

45° LATERALS

STANDARD WEIGHT RISERS

MARK IN SIXTEENTH'S
SIZE OF HEADER

SIZE OF HEADER
10" 1 12 | 14~ | 16" | 18" | 20" | 22~ | 24" [NO
A el % el Mol % % W]
3% 13 2% 2% 1 2% | 2% | 2%, | 2% 2
6Ae) 5UAq| 5%yl Ao | 4% | 44,0 4% ] 4% | 3
10% | 9% | 8%, | 8 7% 1 7% 1 6"%] 6% ] 6%, | 4
Riser [10'%,] 9% [ 9% | 9 8% |8%.]| 8% [8% [5
10%6 110% e | 9%l 9% 1 9% 1 9% [ 9% [ 9%. ] 6
10% [10%¢ |10 9 %ha] 941 9% | ¥4 | 9% 7
10 10 10 10 10 10 10 10 8
e | Wil % YAl YUl % !
8% | 3%, 3% [ 3% | 3% | 2% 2% | 2
B% | 7%, ] 6% 6% | 6%s | 5%s] 5% 3
b L 12 10%, ] 9'%.| 9% B .| 8% 8% 4
Riser 12% D2% 1%, M1 100% J10%, N0%, | S
12% 2% P Mm% Yy D, % | 6
12% 112%, {12 1% 0% 1% 1% | 7
12 12 12 12 12 12 12 8
Phe | 14, | el Yol % !
44 1 4%, | 3] 3%l 3% | 3% | 2
9%, | 8% 7% 7% | 6% 6% | 3
14" 13%, 111% DN0% DN0%, | 9% | 9% | 4
Riser 14% N3%, N2% 2% D% %, | s
13% 134, 3%, N2, 2%, 2% 6
13 [13%a 113% 1N3%, [N3%, N3% | 7
13% [13% 3% 3% Day hak 8
1% 1% 1%, | 1% Wl 1
S%a | A% | &%, | 4% | 4%, | 2
100% ] 9% | 8%, 8% | 7%.[ 3
16" 1% [13%, . 112% N2 1% | 4
Riser 16% 11s% 4% 4% 13¥% 5
16 15%, {15% (15 143%4,1 6
15%%¢ 115% [15%, [15% 5%, | 7
15% 115% his% 1s¥% sy | 8

18 20" 22" 24" No
1% ¢ 1% 14 1
Sy/L 57/,‘ 514 4’4 2
12% 1054, 10%, % 3
8" 17, 15% 14% 1344 4
Riser 18% 17% 16 % 16% 4 5
18'44 1784 17%¢ 17' s é
17% 17% 17%. 17% AEE
17% 17 % 17% 17% 8
1% 1% 1% -
6% 6% 5'% 4 -
13% 12%, 1% 3
20" 19'% 17% 16%¢ 4
Riser 21 1944, 18% 5
20%, 19% 19%, 6
19% 19% . 19%, 7
19% 19 % 10% 8
]u/'L ]U/u 1 )]
7% 6% - 5
15% 13% 3
22" 22% 193%, 4
Riser 23% 217% 5
22% 21% é
21%., 2V %4 S
21% 21% 8
2 5 :
8 2
16%. 3
24~ 24% 4
Riser 25% S
24, & -
23%, 7
23% 8
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CONCENTRIC SUPPORT ON BACK OF 90° L. R. ELBOW

cunLEn IRIL SUPPORT ON BACK OF 90° L. R, ELBCW (TYPE %1) STANDARD WEIGHT PIPE
(TYPE *1) STANDARD WEIGHT PIPE C/L OF SUPPORT LINES WITH C/L OF ELBOW

C/L OF SUPPORT LINES WITH C/L OF ELBOW S D a A
e g L CL BN, — 8" ] 10~ ] 12 | va- | 16 | 18" | 20
2 3 - ¢ 8 107, 4 127 e 94, | 125 | V6%, | 19% | 23 | 26%, |29%

2. | 3%a | 54, | 8% |11, ] 15%, | 18%
L4e | 3%, | S% B'Y, 1 12 15% | 18%,
2%, | 4%, | 5%l 9 12%, | 5% | 18%
ge | 3% L4, | 6% o 12Y, | 15,1 19%,
Pipe |44 5%, | 6'%al 9.0 13% | 18% |19,
4% | 5% | 7% |10% [13%, | V6", 20%
4 | 5% T | 10%, | 13% 1 17% | 204,
Th | 6%, | 75 | 10%, | 14% [ 17% | 20'%4,
£ &% 7Ya | 10% 1V, 1174, | 20%
3% 5% | B8'4, [ 11% | 1474, 18
1Y | 5% B% (1% 4% |18,

10%, | 13%, | 18% | 20%, | 23%, | 26% |30

NV L 1%, 1 17% 1 21% | 24'%, | 27%. 1 31
g |0 116% Tiovg ooy 26y, T29%,|32%,
8" Dizy, 119 [21% 254, | 28% | 31% | 34%
| (Pipe Mgy 200, | 234 | 27%, | 30% | 33% | 36%,
| 0% | 21% |24, |28%, 131% 134% |37%
20°% | 22% | 25%s 1 29% 1 32% | 354, | 38%
0% | 22% 125% |29% | 32% |35%,|38'%,
12% 115% |19 | 22% | 25% |28%
2% 116 | 19% [ 227 26%s | 29%s
1 7% | 2V% | 28% | 27'%, | 30%

v | s% 1 84,1124, 1154 |18, 18 |20, |24 | 26"44|30 133%
T, 1 -
i 3 | Oy ] The VT4 LIS 1 3hs o * 22%_| 234, | 265 |29% |32%, |34
Pioe 5% Zh 1104 1133 _J18.5, 1 19 4 e 24", ) 25V 1 294, | 3% | 347, | 37V
" 6% | T [ 100,04 | 1704, | 204 25, 127% 130%,133% [36% [39%,

25 8% [11% | 14% (17,12}
7% 8%, | 11%, | 14¥4, 118 2V,
7% 8% 113 14% 18%, | 2144
4% 7% | 1% [ V4%, [17%

5 B%, | V1%, | V4% [ 12°%,
5% 8 | 15 | 15%, | 18%

26%, 127% [ 3% | 3¢% |37% |40%
26%, 1 27%,130% |34% [37% | 40%
14°%, ) 18% [ 21%, | 24% |28

15%, | 19% | 22% |25, | 28'%,
17% 12¥% 1284 (27% |30%
21, | 25 27, [ 30% |33y

A . St c— a8

e 6%, | 9% 112% 115% 1 19% 12° 264, 1 29%, | 314, | 33", | 36",
Pi 8% 10% 13", | 1681 20%, Pipe 30, | 324, | 34%, | 36%, | 39%
£ X LI1% 114U, 4174 1204 0% | 33Y%a | 35% | 38% | 41%s

9U4, [N 2%, | 15%, |18% | 21%,
10 [ V2% |15% 18", 2U%,
T0%, [ V2% | 15% | 18v%,| 22%,
7% 10% 13% 16%
T 1 10% | 13", [ 17%,
B% 1% 147% 18

3V ] 34% | 36% | 39%, | 42%
NY% 1304, 136% 139% [42%,
18 21% | 24%%, | 27%,
1894, | 2V"%, | 25% | 28%,
21% 248, | 274, | 30%,
26%, | 28% | N 33%

wjovjuleiein|~lolelw]o nlalwin|—lole | vlolnla|wlv | —lolo|vlolule ww - |ofF

o lnialuini=lolmiNio ois win |~ |ofo s lodulnluwul—=|ofo | wiolnls lwin ] lolZ

: 10% | 13% [16% | 19%, 14" 32 |32'%, [3e% [37%
Pé' 1285, 1 14% 17% 20% Pipe 35%, 3519/1: 18 40°,

ipe

P l"Ag '6"‘. 18"41 22 ' 36“4. 37“‘/'. 391{2 ‘204‘

15% ¢ | 17%, | 199, | 22'%, . 7% a2 | anz | 42%.




~*NTRIC SUPPORT ON BACK UF YU L. K. CDUnN At TN B TR F O AT, BTN SSa i Aoy e
(TYPE 2} STANDARD WEIGHT PIPE

(TYPE #1) STARDARD WEIGKT PIPE
~/t. OF SUPPORT LIMES WITH C/L OF ELBOW __B.O.P. LINES WITH OUTSIDE RADIUS OF ELBOW
SIZE OF ELBOW ! - SIZE OF ELBOW
= ] 16 18" 20" 22" 24" No ‘ 3" 4" 6" 8" 10" 12" | NO
—120%__| 23"4s_| 264, | 39%, | 33%, | 0O | A% | 6% | 10%, [15%, | 20% |25%%,] O
21% 24% 27% | 30'%, | 34%, 1 4% 6% | 1% 1594, | 20%% 4 | 26%, 1
28%, | 27% | 30% | 33%, | 36", | 2 4% | &% [N, [16%, (2% [26% 2
: 29% 32 38, | 37% 40744 3 2n 5%, | 7% [12% |y 122% 127%, 3
3% [36%, | 7% | 39% | 4V'%, | 44%, 4 proe |Sohe | 8% [13% Ti8% [23%, 28% p)
pe a1, | 41%, | 42% | 45%, | 48 5 Pe 1 6%, | & Ta%, | 19%, | 24'%, | 30% 5
424 43 45% 4 47%, | 50%, 6 7% 9l | 15 20°%, | 25"4, | 31% é
43 43% 46% 48% 51%, 7 7% 10%, {15% |21% |27 32% 7
43%, 44%, 46%, | 49% 52 8 7% 104, | 16%, | 21% 27% 3% 8
23, | 26, 129% | 32%, | O S4s | 9% [ 184, | 18%, | 23% 0
24%, 27%¢ 30744 33% 1 5% o | 14%, | 19% 24%, 1
= 27 %, 30%, 33%. 36’;. 2 615 ]07/u ]51/1‘ "91/. 2‘”4‘ 2
o 33,/4 35“45 38,/;‘ 4]‘/. 3 ’ ]]S&l ]6‘/ 20;,/ 25‘,/ 3
8 41'%, | 4V% 43'Y, | 46% ‘ 3 g 12°4 179, 'M'/M 27'/“ 4
g 46% 46 47% 50% 5 Pipe s A s N
" e ) 1 8% 13%, | 18% 23%, | 29% 5
48% | 48% | S0% | 52% 3 T R SRR %
48y 49% « 51y 53, 7 4 2 18 Ae | 30% 6 ;
: . " A% 10 15% [ 20%%, | 26% |32 7
a8, | a9 [ s1% 154, | 8 3 A i | 26% %
25%, | 28% 34 0 10% 15“4, 21% [ 27%, 132% 8
26% | 29%, | 33%, | | Bl tt P 2. C
30%_ | 33% | 36% 2 B%a 13 L17%y | 22%, | )
7% | 39%, | 42%, 3 9e [ 14, 1187, [23%, | 2
0" 4%, | 46% | 48%, | 4 4 10 4s 1 150y §20 2%, 1 3
ipe P4, | 5V | 52% | 5 Pipe 129, TVe% [21%, [26%, { 4
53%, | 53% 55% 6 13% | 18%, |234, |28% 5
54% | 54", | 56% 7 14%e | 19", | 25 30% 6
54°%, | 55%. | 57'%s 8 15% |20, | 26%¢ [31%%4, | 7
28% 31% 0 15% [21% |26% 132% 8
29% 32% 1 1%, [15% [19% 0
33, | 36'%, 2 Ny [1s% |20 1
. “'J'{A ‘3!/. 3 l’/. lé”_/m 2'% 2
o 52 | Sv%4, 4 n 14%, | 18%, |23%, | 3
e ST, | 5644 | 5 Pipe 16% 120", [25%, | 4
59% 594, [ 18Y% [ 22, |27'%, | B
60% 60% 7 194 | 24' %, | 29% &
607 60%, 5 ' 20% | 26%, |31%s | 7
21 26% 132%, 8




cLLEmMiRICIUurrunt UN pALA U YU L. K. CLBUN

PE *2) STANDARD WEIGHT PIFE
I s i A (TYPE ®2) STARDARD WEIGHT PIPE

B. O.P. LINES WITH OUTSIDE RADIUS OF CLEOV

— i B. 0. P. LIKES WITH OUTSIDE RADIUS GF ELROV
SIZE OF ELBOW | e g

10" | 12~ 14 16 | 18" | 26 | NO - . o — -

13%, 1 17'%, (22 [26% [ % | 0O 2‘,3/ 2:?‘ 2 Ty g

14 _118%, 122 1274, 131}, {364, 2 4,“ 295/“ 3 37»“ ]

15%, 119'%, | 24% [28'%, | 33% |[37'%, 2 25’/-.‘ ,/u 3 4 40"% :

. Pza 1228, T, Javs, Tasoy, To%, | 3 7P T T L

: N ML 4 - 16" ;g'/'L/L 3;1/“ 46% so""/ 4

e a3y, [ 27% 132% (37, |42%, |47% 5 Pipe . 4 :’; w‘n :

24% | 29% | 35%, |40% ]45% | S0%%, 6 43'AL 47;, S1% % :

26 31%, |37 42% | 48%, | 53% 7 Aéxh 5115,. 56 60}//1. ¢

26% 132%, [37% 143% |49%, [54'%, ] 8 485. sa.L 59‘ 64% 7
Tehi, | 20% | 24% |28, [33% | 0 T T

16t%, | 20%  125%, [29% 133w, 1 268, 30“/,, 8%, 0

18%, | 22% |27%, [31% [3s5% 2 28, 31,/m 36’ ;

. 2%, | 25% 1 30%, |34% |39 3 31 35% 39% 2
10 25 29%, 133", | 38%, | 42%, | 4 e 36V, | a0y, | ad

Pipe 287, | 32'%. 1 37%, 141% | 46% 5 Lk 43 a7 A a

0% | 35%, (40% [45% |S50%, 6 ta‘/.. 52”/n 56% 5

31% 36% 42% . | 4724 | 53%, 7 52‘/’. 56% 6!:/: N il

31, | 37% | 43%, | 48% | S4% 8 53 59% 64", 7

18% 22% 1 26", | 31%, 0 54%, 60’/. 66’ B

9%, 123% [27% [31% 1 29’/'. 33./1. 0

21'%, [ 25% |30 34Y%, 2 30;l 34’/u )

25", 1 29%  [33% [37*%. 3 34# 38,/. 2

o 30% |33, |37'%, | 42%, | 4 200 a0, | aey :

Pipe 334, 137y, 1 42%, | 46% 5 Pipe 487 5‘.:’ =

35'%, | 40%, |45%, |50%, 4 5‘,/.‘ 57,‘ 5

7%, | 424, |47% 153%, 1 7 57,/,L 62|/: 6

37°%, 143% Ja8%, 154%, | 8 s¢;/. 64'%,, 7

21, [ 252%4, [29'%, ] © 60% 66 8

22'%, | 26'%, 13074, ] 1 3N% 0

25% 1 29% |33%, 2 33%, ]

29%, 133%, | 377%, 3 37 %, 2

;1‘;. 34% | 38%, |42%4, | 4 i a, 3
387, 14274, | 46%4, 5 I Pine 53%4

41%, | 45% |50% " | P 59%, 5

42%, |47, | 53% 7 63%, 5

43% 48°%, | 54°%, 8 ::'/u ;




ECCEN\;#IC SUPPORT ON BACK OF 907 L.R. ELROW ECCENTRIC tUPPORT ON BACK OF %07 L.}, ELBOW

YFE £3) STANDARD WEIGHT PIFE {TYPE 1) STARDARD WEIGKT Fif e
8.0.P. LINES WITH INSIDE RADIUS OF ELSOW B.0.P. LIKZS vITH INSICE RADIUS OF ELBOY
SIZE OF ELBOW T SIZE OF ELBOW
a L8 o2 s 10% | 12° | K [ 10° 12~] 14~ | 1é~| s~ [ 20" .
3%gm | A%T | T%em [T9WT] 12%M | 14,0 O (V2 %,7| 14 % | 17 %] 20%*]23% 125%,~] ©
3%, AV, 7Y% 9% 12%, | 14%, ] 12 % 15% | 18%, | 20, 23% |25% 1
2% 3%, 5% | 7Y 9%, | 12% [14Y% 2 . 13% L 16Y% | 19% 213%,|24% |26% 2
BY e D

4 % S% | T | 10%, 2%, | 15% i l (5% [ 17 %] 20'%, [ 23%¢]|25 %, |28 3
% [N 10 %, 12% [ 15% 4 l (V7 W, | 19 %.| 22 % 24 W, 26 Y, |29 % 4
pipe | 4% 6 8% 10%%, | 13%, [15% 5 i pipe | 19% [20% |23% 25% [28%, |30% S
S%e | 8% | 8% [10% 13% IS, | 6 ! 19% | 21% | 24%e | 26% |28% [31%, | ¢
5%, 6% | 3y 1 13% | 15% 7 ; 20 % | 21% |24, | 27%a 129 % [31% 7
5% 6% | B% | 11%, | 13% |15%%, 8 ; 20 %, | 20 %, 25%, | 27 %a[27%e |31 % &
A% | T%” | 9% [ 12% 4% 0 | Y& %~ | 17 %, 20%" |23 %e"[25%, "] ©
A% 7% | 9% | 02% D1a% | ) 1S %.{ 18% | 21 |23% |26 1
3" S% | 7%, |10% [ 12% |15, 2 o I 17 | 20%, | 22 %el 24 % (27 % | 2
6 8% 10 %4 12801 15 % 3 19%,. ] 22% 24 |26%%, |29 3
6l By | 11% | 13% |15% 4 22% | 26 %, | 26% [28'% |30a | 4
7% b % |11 % 13% [ 16% 5 | 24 %4 | 26 % 28% |30%. |32%. 5

Ehs 7% | 7% 11, | 14 16 % s PIPE = - D '
1 18 ] t 25 27 % 29 % 131 %. |33 %, &
. 128 N 3k Vs ] s 25%, | 28% | 29% |31 M. [33%. | 7
7% | ?%a Th3, | 14% | 16'%, 8 25% | 18 % 29% |31% |34 B
7 %™ 9% 12 % ") 1405, 0 18" 20%" 123 %" 125 %" 9
7% 9%, | 12% f14% 1 T8, | 21 %4 |23 "™ {26 % '
& Ti%, [10% 12% |15% 2 20% | 23% [25%e [27%%. | 2
8y, |1 13%, [15% 3 12° 24 . | 26 |28 30%, | 3
9% Ny, | 139, ]16% ] 28%, | 29% |30 %. [32% B
PIPE 10% 12% 4%, | 16% 5 309, | 3V1%.|32% [34 %, 3
10% 2% TR B ¢ PIPE 32 32 % |33 %, |35 % ¢
1005, | 129, | 15 17 %, 7 32% | 33%.|34% [36%e 7
10% 12% 15%, |17% [ 32 % 3%, |34%%, [36% 2
9% | 124,714 %" 0 20 %" |23 %"[25%" | O
0%, | 12% (15 1 21%,123% (286 % !
P 1 13Y |15, 2 o 23Y% |25% 128%. 2
12 %, 4% | 161%, 3 27 Y% |29 31 Y%, e
138, | 15% [17% 4 = 31 % [32%. |34 4
e 14% 6% | 18%, 5 e 33 %,/34% (36% 5
15 %e 17 17 % [ I 35% |26%e [37 % ¢
15% 17% [19%. 7 353% |36% [38%,. 7
150, 1 17% [ 9% [] 36 % 136 4,[38%. B8




CLWtN XL UrrUx . UN BALA UF Yy Lon, ELEOW

[{TYPE 53) STANDARD WEIGHT FIPE
B.C.P, LINES WiTH INSIDE RADIUS OF ELBOW

s —

SIZE OF ELBOW
i8> | 2° 22 | 2ac Ma,
240 | 25%,." 8 5 30 %" 0
23, | 6%, | 2%, | 31 % I
26 %, 28 W, Ny a3 % 2
16" 3 Yy, | 4% T3 Y, 3
35 %, 36 5 38, 40 4
PIPE |38'%s | 39% W, [ ay 5
40 %, Iy a2y, e 3
4 41 43 4d Mg, 7
a7y A Ay, 44, 8
25 %" 28 4~ 30 L 0
26% 29 % 31 %, \
18" 29 % 52 | %% 1 2 |
34 ¥, %%, | BY% 3
40 Y, 4 41 % 1
PIPE | 44 44 %, 45 %4 _s‘__J
\ 48 % 6" 47 Y, [
46 v, 6%, | 47 % 7
46 %, 46 % | 48% 8
200 | 30%" 0
29 %, 3 % T
37 % 38 v, 2
20" 38 Y 40 %, 3
ad vy, | 45 %" 4
49 % 49 %, 5
PIPE 50 %, 51 s
51 %, St ¥% 7
51 52 B
30 %" 0
32 i
35 Y, 2
22" 42 % 3
49 Y, 4
54 % 5
PIPE | e T -
L 56 % 7
37 My Ll

ANGLES BETWEEN BOLT HOLES OF FLANGES

BOLT HOLES ON C/L

4 HOLES 45°

BOLT HOLES STRADDLE C/L

4 HOLES 90°
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—_—T ] i
g |
7}
X — T TIEE
m ORANGE PEEL HEAD (Inches)
w
a Pipe | No.of '[
3 Size | Arms A B C L Yl
o £ 2 5 % (1% | % 17 %
0o ® & 2% | 5 | 1% [ 1% | % | 2% 2
g £ m z o . P 3 5 2% 1'% 1342 2% %6
o 5% w 3% 5 2% | % | 1% | 3%s | 1%e
y O : o=
di’%) so2 R — & 2 S | 2%e |2%e | The |3%s | 1%
Ts25w5 b i |5 5 3% [8%e | % | 4% | e
ELasng O /2 6 5 | @ | 3% | 2% | 5% | 1%
cegsgs  $l~< 5% | 2 8 | 6 | 4% [3%e | 2% | &% | 2%
8% ‘@ 8'.7. 8 w o~ o 10 7 CAETAN 474, 2%, 876 2'¥¢
£§s58e g %’ 12 8 | 5 a% | 2% | 10 | 3%
o -
£5sgsg & 3
BT g c 3
$3333: M « FORMULA USED
8885585 - A= CIRCUMFERENCE OF PIPE O.D.
S ved DIVIDED BY NUMBER OF ARMS
B= DIMENSION "A" x .875
C= DIMENSION "A" x .5
,/\ o] L= CIRCUMFERENCE OF PIPE 0.D.
5 DIVIDED BY 4
x NUMBER OF ARMS = CIRCUMFERENCE
w OF PIPE O.D. DIVIDED BY 5
o FIVE ARMS TO BE MINIMUM
. USE A RADIAL CUT.
=
< )
[+ o
Q

T




-l P

CONCENTRIC REDUCER LAYOUT

“A" = Circumference of large pipe divided by No. of arms,
“B" = Circumferenceof small pipedivided by No.ofarms
“C"= DitferenceofpipeO.D’'sx 1.3

"N" = Number of arms = difference of pipe O.D.'s x
1.33 Minimum4arms.

Draw wraparound line on pipe equal to dimension"C",
On this line mark off divisions per dimension "A"
Draw lines on pipe halfway between each dimension “A"
Mark off dimension “B" on these lines at end of pipe
with %5 on each side of line.

Draw lines to connect points "B" to points at wrap-
around line,

Burn out sections between arms using a radial cut,

then bevelarms.

TEMPLATE LAYOUT FOR
CONCENTRIC REDUCER

-5

A—edi

CIRCUMFERENCE OF PIPE
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A e G 2L £ X2l %9 T %¢e 8 AN
Yl Wi | e 4 %e X 21 ‘L %1 %L 4 hexg
%0l i ¢ e g ANAt %09 | 1L %€ L EX8
%6 el v ot G X2l 9 %2 Vs 9 %exg
e e v i g Xzl %S | hel| Yy 9 pXg
%S | “%he2 4 oL g%zl v %2 | Yy 9 gxg
%z % S g8 0L X 2L %2 | ke | % 9 9xg
%01 Bl > bl %he x oL %9 L LAY 9 %Lx9
%6 %1 %e (o] £ X0l %e il /1 9 Z2%X9
%8 %! "€ 6 Yexor i Yr | "t | %y S %hex9
%98 %1 2 8 v X 04 Wiy e 14 S £x9
%9 e ey L S %0l e e v S %exg
Y5 £ e L g9 %0l %2 | Ve | %y S px9
"2 Y%e | %y L ax0l %l %e | t%p S SXD

D q v | suuy 02|S 2 ] v | suuy 02|15
JOON ed|d JO‘ON od|d
(sayou|) SH3ONA3Y DIHINIONOD
%he "% %he S L x Hg
e | %Al %2 S %L X Ye
%2 9Ll %2 S 1 x ¥%e
*AS W Ye S | X§ 4.2 % e S r A 3 (1>
MAS AL %e S AL XG i e | -%2 S %he x e
Yer Nl he S UAS & M ST %Ne g £ X %g
Yy A the S A %z o %re S IX €
%e it %he S Y XSG %2 AL | %2 S AR
LAY hite e S £XS§ A2 el "ie G AR
A2 %e hE S YEexXG % % g2 S Z2XE
Y%l LAY %he g pxXG o | Y% | %2 g YZ X g
Yy | T | Y%k g LX P Z 5 | kil 5 L X %2
g | s m,\ﬂ& g AR S %1 Wit | 2kl S AL X %
e et | e S N Xy "L g | Y&l S % x%e
1 ..\nN % %/ S cxXy Wi % Ll S 2 Xx%e
Y2 | ol | ke S Yz X p %l it %1 S L X2
41 e | %2 S £Xp %% WAL %1 g iLx2
94/ ?he 9512 S hEe Xy % Skt %l S %4 owx 2
e e v e e [ 21 o] v [a] o
(sayoul) SH3IONA3H JIHINIONOD




TEKPLATE LAYOUT FOR AN
ECCERTRIZ D UCER

The use of a template for an eccentric reducer is simpler
and more accurate than marking off the pipe. Use sheet
metal or gasket material about '%," thick. The material
should be slightly longer than the pipe circumterence. The
width should be about 4” more than dimension “E", Check
the material and be sure il is exactly square. Fit the material
around the circumference of the pipe and mark and cut it
so that the ends of material just meet on the pipe. The
steps below should be followed.

1. Draw a base line on the template 3" up from the edge,

2. Draw a center line on the template in the exact center
forarm#1.

3. At this centerline on the base line mark off %% circum-
ferences on each side of template.

START THESE STEPS AT THE LEFT SIDE OF
TEMPLATE AND REPEAT EACH STEP FOR
THE RIGHT SIDE.
At left edge of template mark dimension “F" from base
line.
At this point mark off dimension 1, A for arm #4,
Mark offdimension "B".
Mark off dimension "A" forarm #3.
Mark offdimension "C".
Mark offdimension “A"forarm#2.
At centerline of template mark off ¥, of dimension”A"
oneachside forarm &1,
Draw in lines for each arm to points mzarked on base
line.
Use a radial cut and bevel each arm after cutting. Heat
and shape the bottom arm first, then heat the remain-
ing arms so that they may be pulled down as well as in.

.
.

NoOnhswN

o

These eccentric reducers can be cut back for each larger
size of pipe as required,

TEMPLATE LAYOUT
FOR ECCENTRIC REDUCERS

™

w
w
- 22 -
[0 0 NS
(@)
<
\
o e —
<
m e —
<
-

o

CIRCUMFERENCE OF PIPE




. A7 !
gt Lo |
i 5
O - ECCENTRIC REDUCERS (Inches)
2 i 3x2 37, x 2
w &
4 A= Y6 = il
g B= % o e
; g,’g C= %/15 = 7/8
w - & D= % = 1Y,
o et E- 5% : :
w @ -
§ e § i 4% . S%e
% -8 4 1A= %52 1%A= 1%,
QOQ ——
gE EE 3" Pipe Circum = 11" 3%," Pipe Circum=12%,¢"
g.ééé 8 ‘/3 Circum = 1"Ya" ) ‘/e Circum = 19/'5”
q govol
3 388828
3 =8088 <
g 933X 3
O 882024 3
L 500 o'<5=c %
= gs § §c:§_g e ECCENTRIC REDUCERS (Inches)
EgosOC 3 4x2 5x2Y
-0 X?2 o
o= wE O 2 *Ye - 1%
=ooo-0
' = 9/10 = ”/IG
H u g g l . 1‘/8 = 13/8
<mbobb i [0= g = 2V
l = 6% = 83/!J
[ F= 5% = 7%
| %A= 1% LA = 1%e
| | 4" Pipe Circum = 14" 5" Pipe Circum = 174"
|
Vs Circum = 13" Y Circum = 2%¢"




ECCENTRIC REDUCER (Inches) =
6x3 Jif Bx4 =
= 1%l A= 13
= "Yefl B = m
- 1% || C = 2Y,
= 27‘6 D  — 31/‘
= 10|l E = TSJ
= 8'%e || F = 1?/4
1%A = 2%l 1%A = %l
6" PipeCircum = 20'%,6" || 8" Pipe Circum = 27"
% Circum = 2%" || Y Circum = 3%" LAYING OUT HOLES IN FLANGES
FORMULA: For finding Dim. "A”, multiply the bolt circle
ECCENTRIC REDUCERS (Inches) : | fgz:g:ee; ‘;'25;':‘?‘ 3'2';5 gfs :gi :alf of the angle between
10x6 12x6 i ) * '
- 2% || A = 2% |
= 1Y > 1% !
: 24 [ C - | | woor | 0T | meor | e
= 3% = Y, HOLES BIAR X HOLES DIAM X
= 161 = 191 ~
~ 1/: - 1/;9/ 4 707 20 1564
= = R .
T%A = 3'%s || 1%A = 3%, = o = Lo
10" Pipe Circumn = 33%," |[ 12" Pipe Circum = 40Y%" 8 i 2 b
Y Circum = 4745" || Y% Circum = 5" ! 12 .2588 32 | -0980
16 1951 36 L0871




KOW 7O L&Y OUT ORDINATE LINES ARD LERKGTHSE '

FOR A CORCENTRIC OR A TANGENTIAL NOZZLE . i < ...
1. Set a pair of dividers to a radius that will equal the L.D. FVANY
of the nozzle when it is to be fitted to the outside wall 4
of the vessel. Set dividers for the O.D. of the nozzle if 2 77
itisto fitthe inside wall of the vessel 3
2. With dividers correctly set scribe an arc of 180° on a R ¢ O

piece of gasket material or sheet metal and draw a line UNE
across this halfcircle.

3. Draw lines #0 and #4 the length of this material,

4. Use dividers to step off each half of the semi-circle
into 4 equal sections of 22%°. At these points on
half circledrawthelines #1, #2, and #3 as before.

WRAPARQUND LINE ~—a
5. On a table or other surface scribe an arc at a radius
that will equal the O.D. or the 1.D. of the vessel wall = w i
that you will fit the nozzle to. < >7 ~
6. Place marked off material in exact position you want on " rog N *
this arc and make sure it is square with the vessel. If
you are making a tangential type nozzle be sure that the
O.D. of the nozzle does not extend beyond the cutside
wall of the vessel. . ORDINATE LINES AND LENGTHS
7. Hold material in position and at high point of vessel Spacing ordinate lines with dividers is recommended, how-
wall draw a reference or wraparOund line onto the mate- ever these spacings can aiso be calculated. Line numbers

rial. Sometimes line #0 has a length so be sure you below are from concentric type.

have the high point.
Line #4 = 4 the 1.D. or the O.D. of the pipe or nozzle.

Line #1 = Dimension #4 x 3827

_ Line #2 = Dimension #4 x 707
The template layout for either of these types is shown Line #3 = Dimension &4 x 9239
inthe template layout section of this book. ’

8. Scribe the vessel radius onto the material. You now have
the ordinates lengths on the material.
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SPECIAL OFFSETS (DRAWING 7 1)

Special offsets when the degree of rise & turn
are known.
FORMULA: The cosine of degree of rise times the
cosine of degree of turn equols the cosine of de-
gree of elbow,

Find the degree of the bottom elbow:

The cosine of 459 rise is .707 times .866 the
cosine of 300 turn equals .6123 the cosine of
degree of elbow. From the trig tables the degree
thot has .6123 for its cosine is 520 - 14", This is
the degree of the bottom elbow.

The top elbow haos a turn of 602 ond is the
complement of turn of the bottom elbow. The de-
gree of rise alwoys is the scme for both elbows.

Find the degree of the top elbow:

The cosine of 45¢ rise is .707 times .500 the
cosine of 60° turn equals .3535 the cosine of
degree of elbow. From the trig tobles the degree
that has .3535 for its cosine is 699 = 18", This is
the degree of the top elbow.

Find the lengths of the sides of the 2 right tri-
angles:

Use the 24" (SET) side of the 45° and figure
the remoining sides. See pages 9 & 10 of this book
under (ANGLE KNOWN) for method. Note that the
(RUN) side of this angle is also the (TRAVEL)
side of the 309 angle.

The (TRAVEL) side of the angle of rise is the
true length of the offset center to center.

Find the cut length of pipe required:

Refer to pages 7 & 8 of this book and drawing
*8 for method of celculating the end to center of
acbove 2 elbows, as these must be subtracted from
the center to center of offset to give you the cut
length required.

ALL SIMILAR OFFSETS MAY BE CALCULATED
USING THIS PROCEDURE.

SPECIAL OFFSETS
DRAWING =1

24"
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Special offsets when the degree of rise & turn are
notknown.
FORMULA: The cosine of degree of rise times the cosine
of degree of tum equals the cosine of degree of elbow.

In this example you will have to use the dimensions
of the 2 right triangles to figure the angles of rise and
turn. Refer to pages 9 & 10 of this book under “TO FIND
ANGLE". You will find that the angle of rise is 30° and
the angle of turn is 22°~ 30°'. Use table (ANGLE KNOWN)
foriengthsofsides.

Using the cosine times cosine equals cosine formula:

Thedegree of the bottom elbow is 36° - 52°

Thedegreeofthe topelbow is60°

Note that the top elbow is the complement of rise of
the bottom elbow. 90°-30° = 60°. The degree of the
top elbow. The (RUN) side of the 30° angle is also the
(TRAVEL)side of the 22°-30"angle.

The (TRAVEL) side of the angle of rise Is the .true
length of the offset.

Find the cut length of pipe required:

Refer to pages 7& 8 of this book drawing #8 for method
of calculating the centers of the above 2 elbows as these
must be subtracted to give you the cut length required.

All simillar offsets may be caiculated using this pro-
cedure.

Note that any 2 cosines used will call for the same
degree ofelbow regardless ofthelrrelationship.

SPECIAL OFFSETS
DRAWING # 2
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To simplify the fobrication, handling, and 3.’5’ R
installation off all special type offsets, it is re- RR <26
commended that ifat all pessible lap joint flanges oZ =3
' be installed ot each end ond in between the 2 el- -y | Exd
bows. In this way the fabricator can ignore the S 50 Egd
complex roll as well as having to match bolt holes. w3 P
& °3P

On the opposite page are shownb various types
of special offsets with the degree of elbow needed
for the bottom and top.

The toble below shows some stondard angle
, combinations with their cosines multiplied to
i give the degree of elbow required. Note that the
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DIMENSIONS FOR CUT OF FORMULATANGENT OF LENGTH OF THREAD ON PIPE

90° LONG RADIUS WELDELLS "*ROZGREES OF TURN LENGTH OF THREAD DN PIPE
FORMULA = RADIUS X i S THAT IS SCREWED INTO VALVES OR
DEGREES X .01745 e i s doa FITTINGS TO MAKE A TIGHT JOINT
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SCHEDULE 40
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COMMERCIAL PIPE SIZES AND WALL THICKNESSES ASA-B36.10 and B36.19

NOMINAL WALL| FHiCKNESS FoR
uongu g?&- el j [ €SS FO
! SCHED, | SCHED. | SCHED. | SCHED. | SCHED. | STAND. | [scwen. [ seme XS | SCHED. | SCHED. | SCHED. | SCHED. | scheD

SIZE DIAM, ss@)| tos@] 10 20 Ky ARD(2) 4 50 @ 80 100 120 (L 51:5«5

% 0.405 - 10049 | -~ - - | 9.058| lo.068 —~ | 0.095| 0095 | — z =3 = =

Yo 0.540 — |o0.065| - - —_ |0088| poss| — |o01i5| 0119 - - - - -

% 0.675 ~ |oo0es| - o - |0091| bost| — |0i26| 0126 = = = == =

Y 0.840 | 0.065 | 0,083 | - - - _19.109| B.109 - |01i47|0.147| - o — | 0.188 | 0.294

Y 1.050 | 0.065 | 0.083 | — - — | 0413| oa13| ~ |0154]0.154 | — - —~ | 0.219 [ 0.308

L 1.315 | 0.065 (0.109| ~— — — 19433} pa33| — |0179]| 0179 | - - —~ | 0.250 | 0.358

1% 1.660 | 0.065 [ 0.109 | — - - | 9140 p140| — [019) 0191 - - - | o0.250 | 0.382

1% 1.900 0.065 | 0.109 - - - 0.145 0,145 —_ 0.200 | 0.200 — - mC 0.281 | 0.400

17
2 2.375 | 0.065 | 0.109 [ — - — | 0154 9154 — |0.2:8[0218| — - ~ | 0.344 | 0.a36
2y, 2.875 | 0083 | 0.120| — - — 10.203] »203| — |0276| 0276| - - — | 0.375 | 0.552
Voo

3 35 0.083 [ 0.120 | - - = | 92i6| o216 —~ |0300] 0.300| — - — | 0.438 | 0.600

3% 4.0 0.083 |0.120| - - — |0.226| 226 ~ |0318|0318| - - - = —

4 4.5 0.083 | 0.120 | — - =~ |23 w232 — [o337[0337| — |oa3m| — lossilasa

H 5.563 | 0.109 |0.134| — - = 10.258)| 1258| — |0375|037s| — |osoo| — 0.625 | 0.750

6 6.625 | 0.109 | 0.134 | -~ s ooy | 2280 280 — [0432|0432| — Josez| — 0.719 | 0.864

8 8.625 | 0.109 |0.348 | — | 0.250 |0.277 | 0.322| 1322 | 0.406 | 0.500 | 0.500 | 0.594 | 0 752 0.812 | 0.906 | 0.875
10 10.75 0.134 | 0.165 | — [ 0.250 10.307 | 0.365| ,365 | 0.500 [ 0.500 [ 0.594 | 0.719 | 0.844 | 1 000 | 1.125 | 1,

12 12.75 0.156 | 0.180 | — |0.250 |0.330 |0.375| )406 [ 0.562 | 0.500 | 0.688 | 0.844 | 1.000 1.125 ] 1.312 1.833
16 0.D. 16.0 0.165 | 0.188 | 0.250 | 0.312 | 0.375 | 0.375| )500 | 0.656 | 0.500 | 0.844 | 1.031 1.219 | 1.438] 1,594 -
18 0.D. 18.0 0.165 | 0.188 | 0.250 | 0.312 | 0.438 | 0.375| 1562 | 0.750 | 0.500 | 0.938 | 1.156 | 1.375 1.562 | 1.781 -
20 0.D. 20.0 0.188 | 0.218 | 0.250 | 0.375 | 0.500 | 0.375| 1594 | 0.812 | 0.500 | 1.031 | 1.281 | 1,500 | 1 750 1.969 | —
22 0.D. 22.0 0.188 | 0.218 | 0.250 | 0.375 | 0.500 | 0.375| " _ 0.875 | 0.500 [ 1.125 | 1.375 | 1.625 | 1.875 | 2125 | —
24 0.D. 24.0 0.218 | 0.250 | 0.250 | 0.375 | 0.562 | 0.375| ), 0.969 | 0.500 ) 1.218 | 1.531 | 1.812 | 2.062 | 2.3aa | _

6 0.D. 26.0 - - |0312 (0500 | — |0.375| " "_ = 1'080e] = = 3 = =7 =
';a 0.D. 28.0 - — | 0.312 | 0.500 | 0.625 | 0.375| - (0500 = i & =; <
30 0.D. 30.0 0.250 | 0.312 | 0.312 | 0.500 | 0.625 | 0.375| — -~ |osoo| - - =S = =~ =
32 o.D. 32.0 - — | 0312|0500 |0625 |0375| y688| - | o0.s00| == = <, > =
34 O.D. 34.0 - — |, 0.312 | 0.500 | 0.625 | 0.375 | \688 — |oso0| — e N = Fas =
36 0.D. 36.0 - - | 0.312 | 0,500 | 0.625 | 0.375| 1750 - | oso0| — = Y 2 = =
42 0.0, 42.0 — — — - - |0.37%5) - — [o0s00| — - = - = o

OTES: @ Thicknessos shawn in tight face for Schedule 60 ond heaviar pipe are not
Schedules 55 and 10s ore ovailoble In carrosion resistant materiois and currantly supplied by the mills, unless o certoin Minimum lonnage is
Schedule 10s is olso ovoiloble in corbon steel insizes 127 and smoller O ordered

@ Thicknasses shown in italics ore olso available in stomless steal under the Y Thicknesses shown initalics are clso ovaifoble in stainless tteal, undar the

designation Schedule 40s designolion Schedule BOs,




COMMERCIAL PIPE SIZES AND WALL THICKNESSES ASA-B36.10 and B36.19
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660 | 140 | st | 2% | 3® | 1 | ) e | b | e[ ow | T [ 2 7 |
1900 | .45 | 200 | 281 | w0 | % | I - , oy W] 16| A | o4 1%
235 | ast | 28 | 343 | ws | 3 1% ool I VTR V7 TV e
2815 | 203 | s | s | s | w | 1% b | % Vil 1% | | 3 | s >
500 | 216 | 300 | wm | w0 | ay | 2- g | B el |2 “|e |
4000 | 226 | 38 | ... Sle | % | 24 5 . o ] 3 5 | 3
4500 | 2% 37 | s B4 | 6 2% Lo I TN TR % 1 &
ss63 | 258 | 35 | s | %0 | | 3 o | 2 % | 24 | 3 e | & 3%
6625 | 2 | a1 | 78 | B |9 | 3% e | 3 S w | mlse | &
8675 | 322 | S0 | @6 | &5 |12 | 8 = o B I % | 8 | 6
10750 | .365 500 | LI25 S |15 6% s ) 12 | 4 5 0%, 5
izzso | 315 | se0 | umiz | i B | % W (10 f sk | s § 2% | 10 :
legoa | 35 | 500 | vace | ... a | &% n | 2 W | r gy w1
< \
16000 | 315 | 00 | 153 | 10 5 R R
18000 | 375 | s00 [ L7& | ... 2 | 1% % 16 2 7 2 8% | 12
20000 | .375 500 | 1968 | ...... E| 12% © 18 21 8 9 21 12 }‘
22000 | 375 500 |21 | ..o B (% || 20 3 9 10 23 12 ~
24000 | 315 | S0 | 2343 | ... ¥ |15 |t e e L
26.000 | .375 W Loy | sy 29 16 48 u 36 0% | 12 D
w000 | s | o | oinf i s | || 2] [ 104 | ... ol el
%000 | 35 | se0 | oo e 156 |2 ¥ & o Neereoll ISon ) M 2
..... o0 | s
@ Stondard woll thicknesses ore the sameas () Aselieo fooe T ———_ b
Appli
stainless steel schedule 40 s in sizes thru 12" -%App'.n :o' - wo” thickness and less.
(2) Extro steeng wali inicknesses are the same os . p? '..s er woll thickness grearer thon Xs.
This size not coverad by ASA R14.0

wtainiemce etoal cohad ila AN « e clcaa then 1™



General Dimensions for

Y i g
M M
STRAIGHT . REDUCING H -
TEE, {l—. — -1 TEE 8| i_ S ——p
Fc+cy Fc+tc|
e, Outside Naminal Woll Thickness i
Pige | Owtler | Digm, c - H
Siaw £To X3 140 xxs
Y kel 240 109 47 187 21 i 1
Y £7% 091 126 Igiak . | l
LA Y 1.050 J13 154 213 308 1% 1% o !
Y% 340 108 147 A7 294 " 1% 1%
1 I 1315 33 A9 250 358 %4 1% <o
Y 1.050 A13 154 218 308 i% 1% 4
% 240 109 147 A87 294 1% 14 ?
el % 1.660 4 191 250 382 1$3 1% 7o)
1 1L31S AN A9 50 358 % ih 2
Y 1.050 A3 154 218 308 15 i%h 2
4 840 109 147 187 2% 1h % 7
D4l 1% 1.900 145 200 281 400 % A
1% 1.650 | .140 191 250 382 e M 2%
1 1.315 A1 179 250 158 2% %A M
% 1.050 ALl 154 213 308 VA M U4
Y% 240 A0 147 A87 2H 4 2% e
2 2 2375 AS5¢ 218 X A8 2% 24
1% 1.800 145 200 281 400 14" ] ) k|
1% 1 650 140 191 250 382 2% % k|
I 1.315 J33 A5 250 358 % 2 3
¥ 1050 | 213 A54 218 308 2% 1A k|
2 % 2875 203 276 315 552 3 k|
- 2 2318 54 218 M3 436 3 % 14
1'% 1.300 45 200 .28\ 400 k| % %
1 15680 140 1981 2% 382 k| 1% %
1 1315 133 119 250 358 3 ' %

. - a
Welding Fittings
CONCENTRIC ECCENTRIC 5
REDUCER REDUCER _'L
Mowm. : Nom aal Wall Thicknens

e sto | xs 160 | xxs | € u "

3 3 350 [ 216 | 300 | 438 | 600 | 3 3
2 | 2875 | 203 | 258 | 305 | 3%2 35’5i 3»’;' W

! 2 2315 | a4 | 28 | 343 | A% | % 3 %

e | 1900 | 1as | 200 | Z81 | 400 | 34 h %
% | 1660 | 40 | D191 ) 250 | 3z | 3 W M

Yol & | 4000 | 226 [ 8 | ... | 6%t 3
3 3500 | 216 | 300 | .43 .soof 3;2 ii’: X
24 | 2875 | 203 | 25 | s | ss2 |y % ¢
? 2315 | ase | 28 | 343 | 4% | 3y g 4
| 1900 | e | 200 | 281 | a0 | 3% W | .4

4 : 4500 [ 237 | 337 | 531 | 64 | &
W | 4000 | 26 | s | .., | s+ J'. :V' ¥
] 3500 | 216 | 300 | 438 | €00 | ey % 1
2% | 2815 | 200 [ 276 [ ;5 | 582 | 4y L ‘
2 2375 A54 218 13 A6 4% 3% 1
1% | 1900 | 145 | 200 | 281 | 400 | a4 M :

5 5 ss563 [ 258 [ 305 | s25 | 750 | « P
4 4500 | 237 | 3% | s31 | sn 49’2 u'é 5
W4 | 4000 | 226 | 3ig | ... | s+ ey i g
1 3500 | 216 | 300 | 438 | 600 | a4 WM. | s
24 | ams | 200 | 2 | s | ossz | an W g
2 25 ) ase | 28 | e | 4 | oan W 5

3 3 6525 | 280 | 432 | 718 | 8¢ | 5 g
5 5561 | 258 | 315 | s25 | 150 sa sz: 5%
1 4500 | 237 | 337 ( 1 [ sra | sy [ 5
14 ) aoco | 226 | 318 | T | 8%+ sw 5 5%
] 3500 [ 216 | 300 [ 43 | 500 | s A 544
24 | 2815 | 203 | 8 | 35 | 552 | sw 4, Sk

4 This seze not covered Dy ASA BJ6 10 ASA B16.9

ASA B36.10




~
. - "
| " - - -
General Dimensions for Welding Fittings
CONGENTRIC 4. A
NTRI ECCENTRIC
2ds - o nad <F REDUCER "E REDUCER ? )
be4cd FCorCH
[ ]
= b Naminol Well Thickn
:7:. Dutlas| Outside Nomive, el Thicknass c » M :?:: Quilet Oul_hdo _— ‘1 VN c "
Site Obem | sTo | xs | 180 | xxs Ske o em | syo | x5 [ 19 | xxs
8 3 8625 | 32| 00| 06| 815 | 7 ] s 18 |12 |i2ms0 | a5 | os00 [tz | ... | 13 12
6 6625 | 280 | 432 | ma| s | 7 % 6 10 10050 | 365 | 00 |11z | ... 133"& 12&
2 2.2053 gg; gig Eﬁ ?g ; gz: 2 8 §625 | 322 | 00 506 GBI B 1Y%
- R
Y : 3 el B 5 H m | 20 |[720000 | 375 | 500 [ 1368 15 15
il Biscoasll Wt Wodes ) 18 |18000 | 35 | %0 | 178 15 14
0 ) 0 [107% | 365 | s00 |11 | .. | 8% 16 | 16000 | 375 | %00 | 1593 15 14
8 8625 | 32| 500 | 05 | .... | 8% 3 ] 16 | 14000 | 375 | ‘500 | 1.406 15 14
6 6625 | 280 432 | 18 R 8% % ! _ 12 12750 | 375 | .500 | L.312 15 13%
5 6563 | 258 | 315 | 5| ... | % r || 10 10350 | .35 | 500 | 1125 15 13%
i ds00 | 27 | 3| sa| | % M o] 8 | 8625 | .32z | so0{ 905 | - 15 12%
12 | 12 Jwso ] as) 00 [132] .10 10 |t 7 ] 12 (22000 | 375 | 500 | 2.125 6% | 16%
10 |wso | 385 | %00 | 1125 | ... | 10 3% 3 20 |20000 | 375 | 500 | 1983 6% | 16
8 g62s | 322 | %00 | s | .. | 10 3 3 18 | 18000 | 375 | 500 { (781 8% | 15%
b 6625 | 230 | a;2 | e} ... | 10 % 8 16 |16000 | 375 | 500 | 1593 6% | 15
5 ss63 | 28 | s | s | i |10 8% 3 {; :; ggg g;g % 1.406 165 | 15
‘ ; ] 1.312 6% | 14%
T TR T BT R e I ol 0 [107s0 | 365 | 500 [ 1125 6% | 144
}o 1075 | 35 | 00 [1725 | LD | W o | 13 4 | 2¢ [2¢000 | 375 | 500 | 2.343 Y] 17
8 g625 | 322 | 500 | 908 | ... | 1 W% | 13 22 |22000 | 375 | 00 | 27128 ) 17
5 6625 | 20 | a2 | ms | Sl | m v | 13 20 (20000 | .375 | S00 | 1968 17 17
18 |18000 | 375 | 500 | 1781 1 16%
% | 16 Jwooo | 375 ] so0 (153 ... | 12 12 16 |16000 | 375 | 500 | 1593 1 16
1« |racoo | 35| So0 |rwe | ... | 12 12 1] 14 [14000 | 375 | 500 | 1406 12 16
12 Ji1z7s0 | 355 ) %0 |imz | -... | 22 W | 12 |12725 | 375 | s00 | 1312 | ... | 17 15%
1 '°'32 ggg “553 |.;022 == {; }5& ;: 10 [1075 | 365 | so0 | 1125 | .. | 15%
3 8. 5 : :
- 4] B 12 10% " V%] W 30.000 375 500 22 22
§ | 665 | .20 2| 8 24 f24000 | 35 | 500 |23G | | 2 2
1 | 13 Jisoco | ars | .s00 |18 el w | 1% 22 |22000 | 375 | 500 [ 2328 | ... | 22 20%
16 |i6000 | 375 | %00 [1393 | ... | B3% | 13 15 20 [20000 | 375 | S00 | 1368 il B 20
1w 34000 | 35 ) S0 jiws | ...l | B3 15 18 |18g00 | 375 | 00 | 1781 | ... ] 22 19%
16 16000 | 375 | S00 [ 1593 | ... | 22 19
ASA Bl6.9 *This size not covered by ASA BI6 9

+T
ASA B36.10 hre s12e not covered by ASA B36.10




(D) weiding neck Range sizes 5°, 34" and smalier are bored for slandard weight pige. Sizes 4"
& and larger are bored to match light wall pipe and gas distributsan welding fitings. Slip-an

sk 34 smabrh AN Al Lokt wsll suns and 9a¢ dettnshutinn welding Sthoas

@ Always specify bore when ordering.

@ [ncludes '4," raised face
Does NOT include

heavier standards.

l/.u

in 1507 & 3002 standords.
raised foace in 400z ond

General Dimensions for Forged Steel Flanges
7] — L] ‘ ; T :
7 Y / = - g
/. VL ] =L 17 v
P ——o ' ) - ° -
WELDING NEOK PLANGRD _____ SLIPON FLANGE ! THREADED FLANGE _LAP JOINT FLANGE
125 1b. LW ASA B16.1 * ASA Bl6.5 A-181-1 ASA B16.5 A-181. 150 1b.
i Length Thew Hub 7@ Qrilling Bores
Lemgrth Thes Hub Y Orilling Borer
wald a veld- g'.:: F:’:‘?‘. T .o-.-'.:.‘ 'f::: w?' "5.'1‘ L
~ A Flomgw Sait, alde 0- pes 1. nere o-.g. N an % ..o iy ias ©
E..': : ‘ooa ’:é.:‘i' '0’0":‘ ﬁg~ ilc.: : :?:l}: ' c;"""" "6 SI.B: ) = & S g J%':' Melas Ct.ulh ”': Jamy
%l % lth |[1h | % [ % | 4-%]| 2% | 88 90
2 (7 N O 7 T I 7 N T )
- .. “cany PRI e ren veree “ssa l 4% ./u 2 2’/“ "/“ "A. ‘.% 3% 1‘36 !'38
] 1} %] 34| 105
:v. ::s 2 gx 1-//: - %| 34| 138 e | ] % (2% 2% | “Ae | Wl &% | 3% | L70] 102
1% | § % M| % -%| 34|18 %) 5 W l2h [2% ] W | % | &-%] 3% | 195] 19
2 | 6 v [ |24 |1 1 -V | % | 244] 246
& 3 3 % | ... | &-%| &% 207 [ ...
:x,s ] 'f.: ¥ | % % | 8- % | % | 247 | 294 e 3 IR hol4% [2% |14 [1% | 4-% | 5% | 294 297
3 W % 4 1% % | 4-%]| 6 | 307 | 357 3 | W WaelS M | s |4 | &% [ 6 357380
| 8al % W | % %] 7 [ 355 | .... Pl 8% | Wl (24| [1% [ 8 %[7 [eor]elo
[ 9 V: 5% 5L '/. - | M| 413 | 457 1 3 Wi | 846 | 3 1% [1%6 | 8- % | 1% | 457 ]| A&
10 | % | 6% | 1% % | 8- % 3% [ 505 | 586 5 [0 Wi [ % [3% [ A [14¢ | 8- % | 8% | 5.66] 569
6 | 1l | Y] 7% | 1a| Vi [ B %] %) 6I3 | 62 e |11 1 8% 3% | 1% | | 8 %[ 3% | 672] 675
8 [ 13| % [ % | 1 % | 8- h| 1% | 819 | &72 8 | 13% | 1 [10% [¢ % |1% | & w1k | 872{ 8715
10 | 16 | " | 1% | 2% | 1% [12-1 | 14% fl031 |10.88 10 J156 | D4 2% |4 Whe | % | 12-1 | 14% }10.88110.92
12 | 18 | W | 13% | 2% | 1% [1-1 | 17 1225 |i288 12 |19 [ 15 [4% [ 24 [2% |12-1 |17 |1288}1292
|2 % 1% |12-1%4 | 18% 14.14 4 |21 1% |164 |5 M |3 [12-1% [ 18% 14141418
16 |ah| % A |16-1% | 21% 16.16 16 J23% | 14 [18% |5 %  |3%s | 16-1% | 21% |16.16]16.19
18125 | % LA [16-1% | 2% 1813 18 [25 | 1A |21 [ 5% | 2% | 3% | 16-1% [22% |18.18]1820
I Wa_|20-1% | 25 2020 0 (2% | Uhejed |V | 2% [4% |20-1% |25 |20.20120.25
LS R % |2-th | 2% .25 N |32 | Vh |[0% |5 | % |4% |20-1%|29% [24.25[24.25
NOTES:




General Dimensions for Forged Steel Flanges
/] '? l . T G 3
// S B3 Y 7z —
7 el o Z 7 1] [ 1! a4 THE ¥
i: c ! , 2 12 i J t K o 7 .I
O ———ei} & o) (o] + 2 (o] -
WELDING NECK FLANGE® SLIP-ON FLANGE THREADED FLANGE LAP JOINT FLANGE
300 Ib. ASA B16.5 A-1811 A-105-1 400 ib.
Longth Thew Mub T(3) Drslling Bares Lengh Thew Mub Y(3) Drilling S
Nom onge | Hlen Dram. N pom. [Flenge [ Elenge | Digm,
|| e (e | e | e | | (| e v |
Bl o o Tl Wl I % el a i Sl < i s

% | Vo | 1h | e ]| A h ) &Y 4| 8 30 Vo | Yu | VA 2% | K h | 4-%| 2% | B8] %0

Yl 4% W ol MWl 24 |1 | - Y| 3% | 109 L1 4% Yo | ' | 24 l ! - Y| 3% | 108 ltll

v

1 4% | 2 s | Wi | 1ne | &% | 3% | 136 ] 1.38 % | Wl e | s | WAs | &-% | 3% | 1.36] 138

Y| 5% Vi | 2% | 2%s | Wis | e | 4-% | 3% | 170] L7 Y s |24 | 2% | 1% | LA - % | 34 | 170f L.72

A e

T% | 6% | sl 24 | 2| Ae | s | & % | 4% | 195 1.97 o | A (2w [2% [1w (14 [ &- %] &% | 195] 197

2 5% W | 3% [ % Wie | s | 8-% | S 244 | 246 BY% [ | N | 2K e [PAs | 8-% | § 244 245

Al 7% {1 10 |3 | 1% | | 8% Sh|2n] 29 W | 1A | &% | % 1% (1% | 8 4| 5h | 294] 297

3 (8% [ |5 s | 1V | % | 8- | 6% | 357 | 360 8% | 1w [ We | 1% |1 | 8- %] 6% | 357 360

% | 9 o | 5% | % | 1% 1% | 8- | 7% | 407 | 410 3 | 4 | 5% |3% | 1% |1%s| 81 | J% | 407] &.10

)
T 110 | 1% 6% (3% | 1h |th | 8- %[ 7ha31] 460 0 | % 6% | 3% |2 |2 31 | 7h | 457 460

s (1t (i (7% |3k (2 |2 8- % | 9% | 3661 569 T L% | 12 1 2% |2% | 81 | 9% | 5.66| 5.69

& 1 12% | Vs | 8% (3% | 2%s (2% [12- % |10% | 672 ] 675 e T T8% To T2% 2% (el |io% | 672 675

g |1S % 110% | &4 | 24 (A J12-1 113 872 | 815

15 1% [10% | 4% | 2V (2%, [12-1% |13 8.72| 815

i 12% 'y "I % 16-1%4 | 15%4 [10.38 §10.92
0 0% |1k QA 1%% 1 o8 A % | 24 2% (3% 2% & |16-1% |15% |10.88|10.92

12 J20% |2 15 S | 2 |4 16-1% | 17% |12.88 | 12.92
M |23 A [16% | S% |3 8% | 20-1% [ 20% ]14.14 | 14.18

200 | 2% |15 S (3% |dv (1819 | 7% (1288|123

% T5u T2 [8% 1 9% | % | 4% |20-1% |20% |1616 |16.19 23 [ 2% 164 f5h |3 |4 |20-1% 120% (1414]14.18

T T T 3% [ [ |2 [1eie (1820 25% | 2% [18% |6 | A |5 | 20-1% |22% [16.16]1619

(4 % |2 o |3 |84 |0-1% |284% |13.18(13.20

13
2 |04 |24 (4 5% | 3% |S% |2¢-1% |27 2020 {2025
24

%® | 2% (0% (6% | W |6 |u-1% |32 303% |20.25 0% | % 123 6% |4 % |24-1% |27 ]20.20[2025

2i=='=ns-w-§~§~§§—-*$

35 3 % |[Sh |4 (8% |24-Th |32 (2425|2425

NOTES:
@ Always specify bore when ordering.

(@ Includes %," raised face in 150 & J00# siondards.
Does NOT -r_\ch._sde YY" roised foce in 400a and




Forged Steel Flanges

General Dimensions for
: 1 ‘
.} ; T . .‘]' — A —
% ) ] PrmeEy i %Y A Pawey
: l L J o . e O ]
— 0 ——n o g THREADED FLANGE LAP JOINT FLANGE
WELDING NECK FLANGE(D SLIP-ON FLANGE ey -
600 Ib. A-105-1 ASA Blé.5 A-105-11 900 Ib.
Lengm This Mok ¥ (3) Deitling Beoes Langth Thie Hub ¥(2) Oitling Baces
Nem. etamge | Fian Diam.
EE [ W e en ] | VR e s |
Face | Neck | g0 2 of Belt | i, Lep a4l e *] e | Heles | Chele | Tan | ssier
o ‘E J';m'| Holes Cirele - Joaum
% 1 | 4. ! 4 7
B M| % | 2% |1 } -] JA M09 LI 1 | Sa | 1% |2 2% | 1% [T% | &1 | & (1360133
ok L PN.L Sl 2 L OALL e I Bl WA oK L LIS 1 Vel 6 [ Th 2% | 2% [ 1T | &1 w7012
4| 5% | Wis| 2% | 2% | 1% | 1% | & % | 3&| Li0| L2 i 7 1o o T i o] 12
nl i Ko Lo L I LERI LN LY 1 %[5 |m (& % (2% |81 [6n T2ul 25
2 | Gyl R SR TR o NS Bel | 1% |84 | a% [ 2% | 2% | 81| 7% | 2981 29
Bl Do LUA J 4% 136 J Dv- 115 L 8- A0Sk 2N] 23 3 1% [ 1% [5 14 (24 1% 81 T 958
& 84 | WA |5 | e |10] 8 %] % ) 3571 3.6 L 3 A I R Y e N o e e
Fal 9 [ h | 5% [ | Wi |1%e] 81 | 7% | 407] 410 & [0% 1% [ o% | %% [ 2% (3% | &%) 9% Tioig
A [10% [ | 6% |4 | 2% 2% | 81 | 3% ] 457] 480 S |12 s[5 | 3% [3& | Wil 56l ss
S 113 | Wi | 7% [4% | 2% |2 | 8-1% |10% | 566] 569 § 115 [2% (9% | 5% | 3% | 3% |i2inli2n (el ern
6 fle 1% (84 Je% | 2% [2% |1e-la |11 | 612 605 8 |18 | 2% (10w | 6% |4 | &n |12-1% | 154 | ai2] a5
B | 16% | 2 |10% |S% | 3 |3 | 12-1% |13% | 872] 875 T N U U R T R R A e e
10 120 2% [12% 16 | 3% |&% |16-1% (17 11088} 10.92 2 12 3% |15 [ 7h | % | 5% |200%]2 [28lne
12 |2 | 2% |Is |e% | 3% (4% |20-i% [19% [1288] 1292 4 125% | 3% [1S% | 8% | 5% | 6% |20-1%] 22 Jie1eltais
14 |23% | 2% [16% [6% | 3% |5 | 20-1% [20% [14.14] 1418 8 2% [ 3% [18% | 8% [ S% | 6% |20-1%|24% (161611619
16 127 13 [18% |7 | % |5% | 20-1% |23% |16.16] 16.19 WIn [« T 15 16 T twe T Taihes
18 J29% [3% Ja1  [7% | #% |6 | 20-1% [25% [1818] 1820 B [33% | 44 [23 [ 9% | 6% | 8% |20-2% 1 29% (202012075
2 |32 | 3% (23 |7% |5 |6% | 24-1% |28% |20.20 20.25 L2 J40 [5% [a% [11% [ 8 [10% |202%] 35% 1202502425
W |7 | ¢ |2 |8 | % |7% |2a2 |33 |2a25] 24.25 e _

@ Always specify bore when ordering.

@ Includes Y\," raised face in 1502 & 300% stondards,
Does NOT include %" roised foce in 4002 ond
heavier standards.




General Dimensions for Forged Steel Flanges
T B!
A o~ Y ; ¥ T T -
% SR 1S YA M7 T1eY ;4 B
.l: o *;l L o} —~J1 s [l 2 = k : 0 ’ !
WELDING NECK FLANGE BLIP-ON FLANGE THAZADED FLANGE " AP JOINT FLANGE
1500 Ib. A0S0 ASA B16.5 A-105-1) 2500 Ib,
| {—L waeh Thou e ¥ (2 Orilling Baras Length Thew Heb ¥ (3) Delling Hovan
cataid e PR T IR O R R et B PR N
| VB |t | S | weles [cuee | SUe- | I A B R e - e 2 T e
%l 4% | % | 1% 2% i | | &-u| 3w [ % Wl S% | PAc [ 1% |25 [ 1% [ 1% | & %) 3% | 88 5
% | S |1 Wi | 2% | 1% | 1% | & %] 3% | L3 | 1.u %l S% L 1% [T 3% | W | 1% ] 9 %1 3% | 109110
1 | 5% | % |2 2% | 1% | 1% | &1 | ¢ | 136|138 1 | 6% | 1% |2 % | 0% 114 | &1 | 4% [ 136 13
Wa| 64 | 1% |2% 124 | 1% | 1% | &1 | 4% | 170 | L.72 Vel 2|1y 12% [3% T2 [2% | 8-1% 1 5% | 100] 1.2
% | 7 | 1% (2% | 3% | 1% |1% | 4-1% | &% | 195 | L9 Wal 8 [ 1% [2% (&% [2% |2% | &%l 5% 195015
2 | 8% | % |3% |4 % | 2% | 81 | 6% | 248 | 2.46 NEAE M |5 Y 2% | 8-1% | 6% | 244 2.48
e | % | % 4% J@a (24 [2% | 8-1% | 1% | 294 | 29 Da) 0% | 2% (A% [5% |3 | 3% | 8-1%] 1% | 29| 29/
3 |10% | 1% |5 &% | 2% |24 | &i%| 8 | 357 | 360 3 |12 [ 2% | 8 [ 3% (3% [ s1%| 9 | 357 3%
4 120 | 2% |84 L4 | 3% | 3% | &% | 9% | 457 | 480 (IR 3 s | 1% | & | % 1% | 10% | 457 480
S 1% [ 2% Il o [ [ o4 | &% [11% | 566 | 569 S [16% [ 3% 7% |9 5% | 5% [ 81A[12% | 566 5.89
§ | 5% | 3% | 8% | % | 84| 4Wh| 12-1% | 12% | 672 | 6.75 § |19 |4 |8% [10% |6 & 82% | 10% | 672] 615
8 |19 | 3% |10% | 8% | S% | S% | 12-1% |15% | 832 s.lﬁ 8 (2w [S T[wow (12% |7 12-24 [ 1% | 872 8.15
10 |23 | 4% [12% [0 8% |7 122 [19 [10.88 [10.92 10 |26% [ 6% [12% 6% |9 5 [12-2% | 21% [i0.98 |10.92
12 | 26% | 4% |1S s | 1% 8% | 16-2% [ 22% [12.88 {1292 12 | 30 |18 18% |10 10 1227 ] 24% |1238(12.92
M [29% [ s% [16% [11% 9% | 16-2% (25 [14.04 | 1418 NOTES
T30 T [ T D LIEB I ITIS] O s ety b s i
1 J | Y
CN 78 A T 1% | 163% 320 (2020 (2028 @ rSladet Yap ruiend fove tn 1900 & 3000 Srondurds
M |6 |3 [ |18 13 ) 16-3% |39 [24.25 [2425 heovier stendards.




% LY 0t %0€ £z %L 6 %1 vZ 24
- 18- %6 %2 iz | % %8 %l 74 b2
= £i-d %8 %ST &l L 8 %1 44 0z
= 69-¥ %8 %EL il %9 i % 12 81
= G9-¥ ] YA YAS L %9 i %l 0z 91
- 19-8 % %6\ YEL 9 %9 il 0z vl
= /S H Al 7591 zl %S %9 %l 91 Zl
= £5-d %9 %yl ol %S 9 l 91 01
- 6p-d 9 b A 8 %¥ %S % Zl 8
= sy | %S b 9 VA % v % A 9
_ . (3 %S T %8 S v %P % 8 S
= L£-¥ 3 %l b %€ % % 8 v
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SERIES 400 FLANGE

STUD BOLT LENGTH

SERIES 600 FLANGE

STUD BOLT LENGTH

MALE &
FLANGE |oA(SED| FEMALE | RING [*RING |RING
BOLTS | FACE [TONGUE&|SOINT| NO. | GAP

QT'Y | SIZE GROOVE
8 | % 5V 5 sy | R-37 | %,
8 | % | su 5% 5 | R-41 | -
2| % | s 54 6 |ras!| -
12 | 6% 6% 6% | r49 | -
16 | | 7w 7 7y | Rs3| -
6 | 1w | 7% 7% 8 | RS7T| -
20 | 1% | s 7% 8% | R61| -
20 | w | 8y | eu 8y, | R-65| -
24 | | % 8Y, 9 | Rrey| -
2 | 1 | 9y 9%, o% | R73| -
24 1% 10 9%, 10% | R-81| e
24 | 1% | 0y 0%, 1n | r77| 4

ANN A ANN vica eama rima aumbars.

MALE &
PIPE| FLANGE o, 1cen| FEMALE | RING [*RING
size | BOLTS | puce froncue loint| No.
Qrt'Y| size GROOVE

vl 4| % | 3 2%, 3 | R0
“| 4| % 3y, 3 3% | R-13

! s | % 3y 3y, 3 | R-16
w| 4 | o 3y 3y, 3% | R-18
W] « ] %! % 3y, 4 | R20 |
2 8 | % | 4 3% 4% | r-23
% | s Y, 4, 4y, 4% | rR-26
3 8 | % a¥, 4% s | r-3n
w| 8| % sY 5 5% | rR-34
8 | % sy sV, 5% | R-37

8 | 1 6Y 6 6% | R-41

12 1 6% 5% 6% | R-45

12 | 1y | 7y 7% 7% | R-49

10 16 | 1y 8%, 8 8y | R-53
2 | 20 | 1% | 8y 81, 8% | r-57
4 | 20 | 1% | 9 8% 9y | R-61
6 | 20 ) 1% | 9% 9% | 10 | R-65
18 20 1% 10% 10% 10% | R-69
20 | 24 | 1% | 1y T 1y | R-73
22 | 24 | % | 12 1% | 12% | R81
24 24 | | 12y 12% 13% | R-77




SERIES 900 FLANGE SERIES 1500 FLANGE
STUD BOLT LENGTH STUD BOLT LENGTH
MALE & ¢ MALE &
pipe| FLANGE |2A1SED| FEMALE | RING | RING [RING PIPE | FLANGE p\ise0| FEMALE | RING | RiNG | RING
size |__BOLTS | pacE [TONGUE&[IOINT| NO. | GAP size | BOLTS [ puce [roNcuEa|soiNT| No. | cap
QT'Y | SIZE * | GROOVE QT'Y | S1ZE GROOVE

3| 8| % | s% s | su R3] % 2L &) %] # 3% _L 4 |R12] %
% B % 4y, 4 4% | rR-14 -
4 3 1% 6% 6% 6% | RW37 | = ] 1 4 % 4% 4¥ % | R16 | -
| 4| 3 4%, 4y, 4y, | r8| -

& g8 | v 7% 7 7% | R4V | - | % 3 s
] | 4 | sy, 5 s% | R20| -
| 8 | 6 5% 6% | R27 | -

3 % | rR-49 -
g | 2] % 8% 8% 8 | 3 8 | Iy &Y, 6% 7 |Rras| -
10 | 16| % | 9 il e Rl Ml Y . —.Ts 1 ¥4 e i3 PRl =
- : 5 8 1% Y 9% 9% | R-44 -
2 | 20 | % 93, 9y 10 |rRs7| - | . 6 | 12 | 1% | 1o 9% | 10% | R46| -
- [
) B | 12 | 1y | ny " 1% | R-50 | %,
; o % | n | re2| -

4 | 20 | 1% | 10% 0 | 12 | g | 1y 13 13% | R-S4| -
16 20 1% 11 10%, 11% | R-66 = | 12 16 2 14% 14Y 15% | R-58 | %,
co1 | e ] 2w | e 15% | 6% | R63| %,
g | 20 | | 2% 12% BY% | R70) %4 | 1 |46 16 | 2% | 17y 17y 18% | R-67 | %,
! 18 16 2Y, 19, 19 20% | R-71 -

20 | 20 | 2 13% e | W IR <] st ' /
20 | 16! 3 21 20% | 20 | RI5| %
24 20 2y 17 16% 17% | R-78| Y%, ! 24 16 kL7 94 | 27 nerr | m2al 2




WRENCH SIZES
SERIES 2500 FLAN
GE BOLT WRENCH | BOLT WRENCH
STUD BOLT LENGTH DIAM SIZE DIAM SIZE
% % 1% 2%,
MALE & . % 1% 1% 2%
% A ’ :
pipe| FLANGE pA1SED| FEMALE [RING [RING [RING A ;’: — -
é 1]
size| BOLTS | FACE |TONGUEAOINT| NO. |GAP 1 % 2% 3Y
. :’/ ]ll ) 7,
QT'Y| SIZE GROOVE T - 1 = L
1% 2/, 3 4%
Y 4 % 4%, 4Y 4% | RA3 | %, 1% 2% 3% 5’4.
v | 4 n o i ® L] - DRILL SIZES FOR PIPE TAPS
'sfi:p. °r: Tk:.o. c:‘f " Size of Th}l‘o. of
4 7 . ' reads iom. Taop | read Diam.
| % 5% 5 5% | R-18 - Inches | Per Inch | of Drill ln:he: Per 1::: of l;:?ll
3 18) 3
" 4 N 5y, 5 ; ; A 27 Aa 2 11% 2%
I i | s e | 2% | 8 | 2%
: : % 18 3y, 3 8 3%
| 4 | 1| 8% 6% 6% | R23| — y 14 , 3y, 8 I,
Y 14 " 4 8 4
8 6%, l (™ A
2 1 A 6% 7 R.26 1 11% 1%, 4% 8 4’/:‘
1% 1% 1% B 8 5%
) )
| 8 |1y ™ 7Y% 7% |R28 | - 1 1Y, 19, p 8 &4
3 8 1% Y% 8Y, 8% |R-32 | - TAP AND DRILL SIZES
(American Standard Caarse)
4 8 1% oy oy, 10%, Size of Size of | Threads [| Size of Size of hread
: % 3 “ |R38 | %, Drill Tap Per Inch Drill ";opo go:el:c’h
5 8 | | ny ny |12y |rR42 | - 4 “ 2 o ”' ?
F %6 18 % %e | 9
6 B | 2 13Y 13% |l |rar | - A A i % . 8
A ,I-’J A 14 $%a % 7
8 |12 |2 | 5 4% 15y RSt % | 5 4 L s o k
:"/.. "As 12 1% 1% 6
0 | 12 |2y | 19 8% |20 |(RsS| v s 6 1 1 1% 4
: : : % e 1 P | % |5y
) 3 % % 10 11y % 5
2 12 (2% | 2 0% |22 [R40| % . w, 10 oy ) ay




ftUL ul xl uc cl
'@|qO|IDAD O%|O Q40 uooco: 0311130 g7 pOST 6 vko J\—o d\n— 9 ol
‘sefup)y 3110 %b 6 BA Zl 8
‘W7 0051 °5n L 4Z \Broay | sexis soy @) %8 Yl %l Zl 9
sebuoyy @anyue 8 Ui i1 9 3
‘87 0ot °sn g yBrosy | semis wg () Al L % 8 v
‘S3LON %9 %S % 8 £
30141590 '8 006 @ 310N
91 %l z 91 Zl %el %EL Y%l 74 13
Ayl - %El Vel zl 0l £l A4 %1 "z (4
hTt bl A Tl 8 Zl %1 %1 (%3 14
. 1 %0l %1 4] 9 /AT ( Y%l 0 Bl
%0l "% 6 %l 8 3 %ol ot - Al 0z 91
%8 %L VA 8 ¥ %6 %6 % 0z rl
Yl L A 8 £ "6 6 %l 0z zl
%9 %9 | 8 %l 6 %8 A 91 0l
%9 %S % B z 8 Vel A zl 8
9 %S | ¥ R %L %9 1 i 9
%S %S % 4 %1 L h | 8 3
%S %S % » 1 79 %S % 8 -
® 310N (@ :3LON
riy | 4w 3215 | A,10 3dld riy | 4 3Z1s | A.LD 3did
HL1ON3 1 aNLs s170€ 3zis HLON3 T ONLs sL108 3Zis
3214180 87 0051 JONY 4 WON 304180 "8 009 JONY 4 WON
SIONVYTI4 3IDI4IN0 "€7 00SL ¥ 87 006 €7 009 ¥Od4 LAYHD L7108
*sefuoy; 6 v.\. % 124 4
®31)1i0 *G7) QOE °F0 ,.£ WBnoiy | sexis oy (]) b % %1 re [4
‘ALON 8 L %l re 0
8 %9 %\ (24 2
%L1 i %1 24 Pz 8 %9 %1 07 9
% ot %ol %1 A Iz L 9 %1 0z r
%ol %6 %l ¥z 4 L %S %1 9l 4
%6 % 6 %l 74 8l %9 %S 1 91 0
% 6 %8 %1 oz 91 9 %y Y 1 8
6 %8 A oz rl %S % ¥ A zi 9
%8 8 %1 91 4 %S %Wy % 8 S
g8 Yet o %Ki 91t ol S %¥ % 8 r
%t %9 l (4 8 S %¥ % 8 £
%9 %9 A zl 9 3 % ¥ % g Yz
%9 %S Y% 8 (3 % v ¥ % 8 z
9 %S Y 8 ¥ S 4 % r %l
L )/
@ 310N ir . % 4 41
% ¥ y % y L
riy | J¥ 3215 | AJLD EFAG riy 4y 3Z1$ A LD EFAl
HISNIZT anlis si1109 3dld HION3T an4is si708 3dle
3214180 "8 00¥ JONY 4 WON 314140 "8 00 3JONV4 HWOM
SIONVId 3014180 "9 00F ¥ ‘87 00f ¥0d LUVAD 17089




‘Loliowsojul siow yo) Bojpioa sie)ddns o) Jejey ‘peiiydeid
S3PIS yioq so Iuo yim Jo paiiydosSun pasepio 39 Aow s|0LeIDW Ley30B esey Jo WO 31O

Ly Sy ONIT¥3 LS

8Pl | Sv8 ga-161 ooy orZ 00E S12NA0¥d N3 LSYIHLINOS

08E | D-9LE o 1 04| L0EL BN | 10§ 0Ly NYLLVHNYW SOLSIEAYR

8l 810c 1§74 291 re 9L 19 09 ATTIANYW SNHO|

8El | 161 Lzl 101 LS Los 59¢ $3N2¥ 3k

oEl} 90ZZ|| 08T 0lsT| SO6T| 006T 033ML “INIINC

LET | 0L 9Ll 0st §04L BZIZL | 006 STLL AJ0T8Ve

oL8l] 948 | A"pOB oog || TlLE 168 PEE ANVYHD NHOI

i 7 vIgavync

oLy Lpotl tszi ¥00E 0zé SNITT02

Ore | BIE 0SE || 09T 048 SEC oLz NOLY3LS3IH;

019 POS?| D-42I ot SEL9 r8s 068 Dé&s INOWI3¢

888 g0l SOt 0sZy oSy sty ey HOHONY
ONINOYd IVINILVA L3NSYO ANYJWOD

SIVINILYW L3NSV ANY ONINOYd 403 LHVHD NOSINYJHOD

. -

*s3Bip| puo ,p| SIS Ul (| 9NpPeUIS O) pup 7| gl
§OI|S Ul — S| 9(NPAYDIG |2045 SSI[UI0IS SO QWOS Syl S0 sieleworp jjom IyBin e 3O

A N ves oo <« | ogo il oo |oszue] <o =+ | ooozy P
= RSN T ol ooosyg | oos rel 052 se| 0S¢ vl 000'ST| 9:05q 0009€ 9%
R d ity 75y Tl 000 ‘tt | 0S2'62| OSL 8 00062| 9L€8] 0000C (213

3 ZIT 61| SR 6 94€ 04 906 02) 295 1| 000 %90 23 12922 052 €3] 940 2 0S¢ £2] 005 000 »2 vz
Sy 250 91 00S Sy 000 Zs) Wiy 21) 9C6 £1| D00 64 8LC 91 218 81| 0SZ'61| 000 61) 052 61 00S 64 000 02 oz
SEP Pi| 9UB PU OS2 SI| 999 i) wZi 91| 000 11| 005 94| SUB9| 052 21| p2t Lif 9¢C L] 005 ¢y 000 Q¢ 1)

ZIBZH roI EX PISEU BEGCI) ZIC'vi| 000 SY 269 »1] 000SI| OsZ Gt) oSz sy 96 005 Sy 000 9t 91
geL 14] 006 1d rig Ly w2y 2y oSy ooon.L IS ZY vZiL B OSZEN) OSZ T ZE'CL| 00SEY DOO »1 i
0%2 04 921 08 005 04 Q%2 OV 290 i) wi€ at| OS2 1) 929 1 BOG 11} 000 21| 06021 OS2 21| 06L 24 0S: 21 t4
5L 8| 0058 | 0S8 | 2906 | SiC6 | 2956 | 05L 6 | 0S¢ 6 | 020 01| 02ootf act oy sz 01 oz o 0SL Ot 0%
B9 T8 | 100 (81 L] LEP L | SeEL | SEOL|EIBE | IBGL | 186°¢ | L1208 | S21'R | 62CR | S29 8 '}
tea v | 18 S 0SS LS| 19Ls S50 9 ) S%0 08 iSE9 ) 5299 9
€30 | CIiT P cas» cCigs | Cigy oS | Lr0'S S6ZS | TS S S
S1E| BEvE p29C 90T | |eCT| " 9200 | 920y IZ e ) 00SY v
RiL & PO0C | pACC BpsC | avSC 09| 000 te
0T ¢ | w282 ey 0062 | 0062 R90°C | #90°E 092cC | 00SC £
Wiy | seve €2C¢ | t2Ed 6wr ¢ | 699 ¢ SLee | siee fz
Sredh43 T Y
fos Lt | B9 GEG | | 66 | e ?3« {902 R St seee [4
001 L] 8CE L A pos'| | COS I ) ots'1 | 019°1L 2891 | 006 | *.
Waao Q91 f\ 2| 8T 0BC°1 | OBC'} eryi | 0994 i
e ihurd] (Mool 2 SN FIRE PPN

6650 | 5t80 560 | (560 23 60t | BY01 0L ) ST |
*Er 0| 2190 erLa | 2vl0 vZBO | *Z8°0 pes 050 1 i
¢SZ0 | *9% 0 e uvno?uvmo T nmooﬁmwoo yi9 0r8 0 L
....:_ 031 ort (14} 001 ot | Juwens| o9 [ nem []3 14 .&.; wtig | °x'§
[ un Payas ) pawas| pagas | pads | pawes| wnnd | pawas) papds | MS | cpaNas| cmawcs| el | asising ..h.“
3qoe

SIONVTId 0773M L3INDO0S ANV ND3IN ONIATIIM
04 S3H¥08 ANV 3dld 40 SH3ILIWYIQ IAISNI ONY 3QISLNO




USA STANDARD

MEST W farem o weiee fore
haget ponlieg w0 mave Bavd i wmall
Nancsets!cetle

LOWER Wl grm sslended fowswind,
lorehnger oonlng down, nove tund
vl onzeotsl eeties

USE MEN 20IST Tsa b on deas
10t Lue el LI

USE WHPLINE ltgedury boull lap

RAISE BOOM Arm satenged. hrgend

LONER DOOM A patended. agers

CRAWLER, LOCOMOTIVE, AND TRUCK CRANES

.‘f B
(i

Zrt

r

SHING. A ealerded pont mir toger
mdirecion ol vespol boam

STOP A matended. pales gown hak
01N 1 oy

EMERGENCY SIOP  Arm  pxlends
w down more Dand rapaiy ngh
b leh

TRAYEL Arm enienced feewird Sard
2040 and) ity rnsed, make guthiag
A0 w deechen of ravel

00G EVERYTHING Tase hanas i
Irost of beay

TRAVEL (Ben Teachs) Ute Dot fmic
m Frors of Sedy, maung & twceln M-
Lo abost #ach ofhetr, dialing drec

wlow wh 0%t Aad, Pen vie reguld | chesed Sunb oty upwaid <igued, (D o g Somimecd
Wer ton of travell laread o Bacaward
= Dererwin crinm sry |
1 t¥s
- 1 ~ 4
@ i a \r
] ” }
1 |
: A A ’ 1) 5 c
= < e N
o~ ¢ 7 -
72 ) 2NN AN 74

MOVE SLOWLY Use one Pand 2 pwe
ey mobon weral wed slace sther hand
moloriess = roel of hand gy 1he
molor 1hM Hast lewly o 3
sramge |

RASE THE BOOM AND (OWER TWE
LOAD Wy g eviended. IPumo
ponhag o ey fngens o and oW 0
06 41 1300 Maeerraes 3 0epeed

LOWER THE S00M AND RMSE Tt
L0AD  Win arm cuiended Iy
poakng domn Ter Angers » and ol
45197 45 Dagmevement a devied

TRAVEL [Dse Trach) Loed oy oach
e noe ndcaled Dy caved 1ol Puvel
e m

LXTEND DOOM (Temscopug Boomy
Som Ints o ool of Bedy with (b amas

B ouer moen o olhe (8L fe
wied werscally m froet ol o0 (Far

Crawler Crames ooty |

Ming surward

RETRACT BOOM |lelescoprg Beoms)
Btk Lutx » frort ol Dody wih (humyy |
PORORg Bakid fack giber

FIG.1 STANDARD HAND SIGNALS FOR CONTROLLING CRANE OPERATIONS

From 5305 1968 Cawle. Locomotae and Truex Cranet With Sermusion f (he Ameecan SoCety of Mechancal [npneens,
Sl W W W AWMLY

-

FIG.2 STANDARD HAND SIGNALS FOR CONTROLLING CRANE OPERATIONS

From B30 51968 Crawier L0comative. 408 Tacx Cramer WA 0ermiason of The Amsncan Souracs af bt sn o fomanam $om



OVERHEAD AND GANTRY CRANES

USEFUL INFORMATION

TOTAL EXPANSION PER 100 FEET
Steei ppe equals (final temperature minus sarting lamparatuce} X GOBO.
Copper and brass ppe equals (hingl lemperature minus varting temperc
ture) X 0! 14
For lengths less 1nan 100 lee! move decimal paint 1wa glaces s the lef
Examoles; 72 feet equal 72, 172 leat equal | 72 X abave results for 100

Ina?
PIPE BENDS
"..'.’:.' ﬂml ;‘::w‘::‘:- ‘:: mm’:.::' ;::a.‘«?.\:" :gu'":l::" :: "‘.:"::':”: ; ::: ﬂ;’i‘::mo"f"‘: :::a- :;:"‘:: ?:. '::n: :o :jslp :*-se :'e‘d-ul X the degrees
Mraarisiontie amad horcontil cucle :.::‘ pnieg Makn A Mector o 01748 P quols, S g
! THE CIRCLE

Circumlerence equals diameler X 3 14186

|
N . 2. Diomaeter aguols ciccumbarenca X 3§81
1 2 A S J. :'c tength equols radius X degrees X 01745
o ) 4. Degrees of arc aguois langtn divided By [radiys X 01745)
M 5 Rodius of arc equals length dividad oy {degrees X 01745)
» N \ ‘.
:F :‘F . HUNOREDS OF FEET
: A= = A\ | o change kundredihs of feel 10 inches mulply oy 12
hod "h " / 2. To change inches ‘o hundredihs ol feal muitiply By 083]
o, P Argert | SIOF Mm aviendng o¥m Gy, fed EMIRENCY STOP  Am  malevded,
::::."Mi m.n ::«nz"u o wie ngady NI Down gove Aand Lapdhy gL

eoree e bard o - INCHES AND FEET CONVERTED TO MILLIMETERS
T 1= 254 | 17[ 1778 [ 1| 3048 | 7' | 21336
2-| s0.8 | 8| 2032 |2 | 6006 | 8 | 24384

2

3| 762 | 9| 2286 3'1 914.4 | 9 | 2743.2
4
5

e

T v eie

b L3

4" [101.6 | 10" | 254.0 1219.2 | 10" | 3048.0
5" 1127.0 | 11~ | 279.4 1524.0 |11 | 3352.8
6 [152.4 | 127 | 3045 | 6° | 1828.8 [12° | 3657.6

-

MULIPE AOULETS Mo ws et | MOVE SLOWLY Lt see band o e 'O't"!“ﬂtﬂ"'“'lﬂ.‘:': MOVE ABOVE DECIMAL POINT TO LEFT
B e e e e sy [l o FOR: CENTIMETERS ONE SPACE

"
s ook ol FOR: DECIMETERS TWO SPACES

e S Ao T T S N 05 FOR: METERS THREE SPACES



CONVERSION CONSTANTS

TO CHANGE

L1 O RIS R

Square inches ..

Square feet.
Square feet.

Square yards . ..

Cubic inches
Cubic feet. .. . ...

Cubic feet. ... ...
Cubic yards. ... ..

Cubic inches
Cubic feet.
GENONS . s oiv vy
Gallons. ........ ..
Gallons

Pounds of wat-r

Inches of water . .

Inches of water. . ... ...

Inches of water. ..

Inches of mercury. .

Inches of mercury
inches of mercury .

TOo
W L AP SRS O TR R

..Inches

...... Yards

gy OB

RO Square feet.. ........
.. .Square inches.

o0 Square yards |

........ Squarefeet. .. ............
..Cubic feet. . .. . X

....... CubICYBIGS. i coocorscissi
........ Cubic feet .. ......

. Gallons,
. ve.. . Gallons hd
w55 sva OUDIE HOCTIOB < v visvvvpuess
Seala'd W CublcTest. .o iviianineis
_...Pounds of water,
nid e GWNONEL L o5 s
........ Pounds

........ Pounds per square incn. ..
........ Inches of mercury . . ......
Qunces per square inch.
WATRES: Pounds per square foot. ..
...Inches of water ... ... ...
.. Faet of water, 2
Paounds per square inch..

Odnces per square lnch. ..Inches of marcury. . ......
QOunces per square inch...Inches of water ..

Pounds per square inch..  Inches of water ...,
Pounds per square inch.. Feet of water. .., .. ...
Pounds per square inch...Inches of mercury. ., . .. o
Pounds per square inch.. Atmospheres. .. ... ...

Feet of water

Feet of water :
Feet of water .. .
Atmospheres.
Atmospheres. .
Atmospheres. |
Longtons.........
Shorttons. .......

...Pounds per square inch...
..Pounds per square foot ..

........ Inches of mercury. . . .....

......Pounds per square inch...
..Inches of mercury
.. .Feet of water o roa
B [ e

....... POURGE- . c.oiv s

MULTIPLY BY

0.0833
25.4

12
0.3333
3
0.00694
144
0.11111
9
0.00058
1728
0.03703
27
0.00433
7.48
231
0.1337
8.33
0.12004
0.0625
16
0.0361
0.0735
0.578
5.2

13.6
1.1333
0.4914
0.127
1.733
27.72
2310
2.04
0.0681
0.434
62.5
0.8824
14,636
29.92
34
2240
2000

DECIMAL EQUIVALENTS

rrcton | O | Ml ecion | Do [ 1
1/64) .01583| 0.397 33/64| .s1563] 13.05

1/32 03128] 0.79a 17/32 ,53125| 13,48

1/64| 0agas] 1,19 15/64 | .sassg| 11.89

1/16 0625 1.%88 || 9/18 5625 | 14.28
s/641 07813 1.98a 17/68) 57813 14,68

3/32 09375 2.38! 19732 .59375| 15,08
7/64].,10938| 2,778 39/6a| 60938 15.47

1/8 128 3175 s/8 625 | 15.87
9/64] .14063| 3.572 41/64| .64a083| 16.27

$/%2 15628 3.969 21/32 L5625 16, 66
11/6a|.17188| 4388 43/64| 67186 17.06

3/\6 L1875 4.763 |[11 /6 6875 | 17.46
13/64 | 20313]| S5.159 45/684| 70313/ 17.88%

7/32 .21875| 5.556 23/32 E75| 18.25

15/64 | .23438| 5.953 47/64| .73438| 18.65

V/a .250 6.350 3/4 .7%0 19.05
17/64 | .26563 | 6.747 43/84 | .76561 | 19.44

9/32 28128 7.144 25/32 781251 19.84

19/64 | . 29680 | 7,541 51/64| .79688 | 20.24

5/16 L3128 7.938 |[13/16 8125 20,683
21/64 |, 32813 | 8,334 53/64| ,82813)21.03

11732 L34378 ) 8.7 27/32 .B4375] 21,43

23/64 | 35838 | 9.128 55/64 | .85938 | 21.82

/8 378 9,528 7/8 87s 22.22
25/64 | 39083 | 9§.922 57/64 | .89083)22.62

13/32 40625 110,319 29/32 30825 | 23.01
27/64 | 42188 |10.716 55/64 | 92188 23.41|

7/\65, A378 Vv fis/1s S37s (23 8
29/64 |.45313 |11.509 61/64 | 983132420

15/32 46875 | 11.9C6 31/32 .98875 | 24,600

j J1/6a |.a8a38 [12.303 || _6_3.»‘6! 983318 25.000
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WIRE ROPE

Safe Load in Pounds for New Wire Rope
6 Strands of 7 Wires, Hemp Center

DIAM, IN|SAFQ LOAD DIAM IN[SAFE LOAD DIAM, I[N ISAFE LOAD
|_INCHES FOUNDS tng_ygl PFOUNDSE INCHES FPOUNDS
1/a 940 9/16 4,500 1-1/8 17,400
5/16 1,400 5/8 5,500 1-1/4 21,200
3/8 2,000 3/a 7,900 1.3/8 25,400
/18 2,700 7/8 10,700 1-1/72 30,000
1/2 3,600 1 13,900

WHEN ROPES ARE GALVANIZED
DEDUCT 10% FROM STRENGTH SHOWN ABOVE

MANILA ROPE

Safa Load for New Manila Rope — 3 Strand

Safety Factor -7

oiaMm. in[garmroan || oiam, inlsare Loan SAFE LOAD
INCHKS rOUNO3 - » |
1/4 85 3/4 780 1-1/4 1,900
3/8 188 13/16 220 1-1/2 2,640
1/2 360 1 1,280 1-13/16 3,700
2 4,400
RULE OF THUMB

Open Eye Hook

Safe load in tons is diameter of eye in inches
squared,
2" hook, 2x2 = 4 Tons.

Shackle

Safs load in tons Is diameter of a pin in one-
fourth inches [1/4") squared and divided by
three {3). .
1/2"" diamaeter = 2 quarters
2;2 = 1-1/3 tons or 2,667 pounds,

Chains

Safe load in tons is six (6) times the diameter
of chain stock in Inches squared,
1/2'" diametar chain stock
1/2x1/2x6=1-1/2 tons or 3,000 Ibs.

DECIMALS OF A FOOT
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M| Sime | Comime | Tan. | Cotan. | Secant | Cosec.
~ - 8 3 el - -
- ” - -~
S §§ ggnodﬂg _..5 S =|c o'.m 1.0000 | 00000 | Infinite| 1.0000 | (a%nile
w |[8]|28383 Pl it €5 28 ~o 1] .00029 | 0000 | 00079 | 34377 | .£000 | 34377
= Wz SwmSioE R e ymE 2] .00088 | 0000 | 0OOSE | 17139 | .0000 | 17189
& = S EZZ | $cl2cE8c|ngun 3| oocar | ooco | cocar | 11453 | 9000 | iresd
O |Z|a933SR5833 EX<Z |tasoaioall=a0 4| .0otié | 0000 | 00116 | As9ad | 0000 | 4S3.4a
- G0 |= or—ogoot— w S| 00148 | 10000 | 0Oi4S | 587,55 | 1.0000 | 587 %5
S8 M EFEERFERERL N B o v e HEAEE R E -
< bt ° “mao® - QI & o +Oll Uy R 3 , F 43111
= L LE L] ~ cc - CC 4] .00211 | 0000 | 00213 | 42912 0000 | 4297
- RN AINTS 003‘&' R R A R 3| 00262 | 0000 | 00262 uz?.n 0000 nzx‘si
© Tl -anvccnmcg Zh,< |228a(2288/8888 10| 00231 | 99999 | 00291 | 34377 | 10000 | 33 77
F|SITICLIIS Cow, |Scoelssaalaass| | 11| 00320 | 99999 31252 | “oooo | 31252
b WOl 223322 0%camm 12| [003¢9 | 39369 | 00345 | 286.4x | 00cO | 28848
< emgeng8n8s 0202 |88 ¢0{28coulpove | 13| 00378 | 99993 | 20372 | 26444 | 0000 | 264 ¢4
g [2|253888=8a% LnZ® | XSoo|x>Tee|8TTT 14| 00407 | 99393 | 00407 | 24585 | 0000 | 24555
€ |S| 23822833858 P R AT 15| o003 | 99999 | coazs | 229718 | 10000 | 22918
] ne-=a |TXnxn nn
o oxz e el 16| 00465 | 99999 | 00485 | 71486 | 0000 | 214 35
e o T - - 5 - 17 00454 | 53539 | O04S4 | 0222 0000 | 102,22
A [F|mAnMAmAnmme 5T o - - 18] .00524 | 95999 | 00524 | 150,98 | 0000 | 199.95
2 sssesz|| 2058 | 33 [ 35 [ 3] B e
o ™ L] o : : J o
P |c| 88382233828 || 22228 | S8 | =2 | =2 2t | ooty | 99938 | o061t [ ye320 [ 0000 | is370
a |8[SRAS3%327 QuWZZ | €a | BT 2 22| 00840 | 95938 | 00640 | 13626 | 0000 | 136.26
2 §s | 55 | 53 ) e | s | e | e |
2|l mnmrwor0> > d : J
B |5|FYRIXRIRARRR -9 | 42 | 47 2 | ‘oorzz | s | oav2z | 1321 | 10000 | 13751
] “ “ 26 | 00736 | ‘3w57 | ‘00756 | 13222 | o000 | 13222
> ngengBn ot 27| .0078S | 99337 | 00785 | 12732 | 0000 | 121 M2
z e32mA8ad-n 22| 0814 | ‘99937 | oomia | 12277 | ‘o000 | 32208
o Q| SANNNANN - 79| O0RA3 | 99996 | 00844 | j1a.54 | 0000 | 11854
o 30 | ‘00873 | 9999 | 00873 | 11485 | 1.0000 | 11438
w | Z|cnmeaonaan 31 | 00902 | ‘99996 | 0002 | 11085 | 0000 | 11030
w | 3|=82222 2 00921 | 99996 | 093 | 107.43 | 0000 | 16743
- 10090 | 99935 10417 | 0000 | 1041
51. $588°8388028% 3. 79945 10011 | 9000 | 10111
Z |2|zz2888e-n2s 35| 01018 | 99995 | OL0I8 | 98.218 | 1.0000 | 98.22)
L |3|c8888=x=== 01947 | ‘o999a | 01047 | 957489 | 0000 | 95435
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‘ Fe % o BEEE R az| 0139 | ‘39990 | 0136 | 71615 | oo0n | 115z
- B /,\ S " PO O PR S (i [ Y 49| 01423 | ‘99590 | ‘onazs | 70153 | .ocor | 70160
i w2 z | 2|25 |22 |E(E|2|8|E| 8|2 | 01454 | ‘99as9 | o1asa | 58750 | 1.0001 | sa.757
% =l EE B EEEEE 51| 01483 | ‘99949 | olasa | 67402 | 001 | 67409 | 3
N 3= |&lE[slE|dlEle alel=|e[8 52| 01512 | 99983 | 01513 f 66.105 | 0001 [ 6&.113 | &
2 5 |8islclelSlsiciSlsis]sla | = 53| 01542 | esan | 01847 | 6. 0001 | 54856 | 7
8 .l =2 | 8/5|3]3|813(R]8|5/RI3|5 sa| 01571 | wesaa | 01571 | 5388y | 0001 | s3sea | 6
g% | glaleltlelelololleldle l 55 | 01600 | 99887 | 1500 | s2439 | 10001 | 2507 | 5
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2 M| Comine | Sine | Cotan. | Tan, | Comec. | Secant | M
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M| Sine | Cosime | Tan, | Cotan | Secant | Cosec, | M
0] 01745 | 99385 | 01744 | 57290 | L0001 | $7.29% | 80
L] OL77¢ | S9984 | 01775 | 56.3% | 0001 | 56359 | %%
2| 01303 | 99984 | O1804 | 55441 | 0001 | SS.450 | $3
3| .01832 | 99983 | 01831 | 54561 | 0002 | 54570 | §7
4| 01861 | 99383 | 01862 | S3708 | 0007 [ 51718 | 56
S| 01391 ) 99332 | 0183) | 92882 | 10007 | $28%] |55
6| 01920 | 993981 | 01920 ) 52,081 | 0002 | S2.090 | 5¢
7| 01949 | 99581 | 01949 | SL303 | 0002 | SLJI} |53
8] 01978 | 99930 | 01978 | SO 548 | 0002 558 | 52
9| .02007 | 99980 | 02007 | 498i5 | 0002 | 43.826 | 51
(0] 02036 | 99979 | G2036 | 49.J0¢ | 10002 | 49114 | 50
11| 02065 | 99975 | 02066 | 48412 | 0002 | 48422 [ ©9
12] 02054 | 29923 | 02095 | 42233 | 0002 | 47750 |42
13 .0212) | $9577 | 02124 | 47085 0002 | 47095 | &7
14| 02152 | 999J7 | 02153 1 45,445 | 0002 | 46.450 | 46
15 02181 | 59976 | 02182 | 45 1,0002 | 45840 |45
16 ] 02210 | 99975 | 02211 | 45226 | 0002 | 45237 |44
17 02240 | 95975 | 02240 | 44538 00027 | €4.650 |43
18| 02269 | 99974 | 02269 | 44,066 000z | 44 077 | 42
19| 02298 | 99924 | 02298 | 43508 | 0003 | 43520 141
20| 02125 | 99%73 | 02327 | 42,964 | 10003 | 42376 |40
21| 02356 | 89372 | 02357 | 4243] 0003 | 42445 | 39
22| 02385 | 99571 | 02386 | 41 916 | 0003 | 41928 | 18
3| 0204 | 99571 | 024l g 0003 | €1 423 |37
4| 02443 | 99970 | 02444 | 40317 | 0003 | 40930 | 36
25| 02472 | 59569 | 02473 | 40436 | 1.0003 | 40448 | 35
26| 0200 | 59968 | 02502 | 39965 | 0003 | 39978 | 34
7|0 39968 | 02531 | 39506 | 0003 | 335i% |32
28 | 02559 | 33367 | 02560 | 33.057 0003 | 39063 | 32
29 | .0254s | 93366 | 02589 | 38613 { 0003 | 33431 | 11
30| 02618 | 99966 | 0613 | 33188 | 10003 | 352701 | 20
31| 02647 | 99965 | 02648 | 37769 | 0003 | 37782 | 3%
32 .02676 | 995964 | 02677 | 37358 | 0003 | 32371 |28
33| .0270% | .9336) | .02706 | 36,956 | 0004 | 36953 | 27
340 02204 | 93561 | 03735 | 15563 | 00Cd | 36576 |26
35| .02763 | 99962 | 072764 { 36177 | 10004 | 36191 |25
36| 02792 | 99561 | 02793 | 35800 | 0004 | 35214 |24
37| 02823 | 99960 | 02822 [ 35431 | 0004 | 35445 23
33 | 02050 | 99989 | 0Z85]1 | JS069 | 0004 | 35084 |22
39 | 02879 | 99358 | .02 JAJIS | 0004 | 34729 L 21
40 | 02908 | 93358 | 02910 | 34368 | 10004 | 34382 | 20
41| 02917 | 59357 | 02933 | 34017 0004 | J4042 |13
42} 02967 | 999% | 02968 691 | 0004 | 33708 |18
43| 02996 | 99958 | 02997 | 31366 | 0004 | 3338] |17
44| 03025 | 99954 | 03026 | 33045 | 0004 | 33060 | (6
451 03054 | 99953 | 03055 | 32730 | L0005 | J2.745 | 1S
46| 0308 | 99952 | .03084 | 32421 | 0005 | 32437 |14
47| 03112 | 39951 | 03113 | 32018 | 0005 | 32134 |13
48| 03141 | 99951 | 03143 | 31820 | 0005 | 31836 |12
491 03170 | 99950 | 03172 | 31528 | 000 | 31544 (1L
S0 | 03199 | 99949 | 03201 | 31.241 | 1,0005 | 38257 |10
$1 ] .03228 | 92948 | 03230 | 30960 | .0005 | 30976 | §
$7|.03257 | 93947 | 03259 | 3068) | £OOS | 30692 | 3
3| 03285 | 93946 | 03283 | 30411 | 0005 | J0O428 | 7
S4 ] 0338 | 99945 | 03317 | d0. 145 000S | Joast | &
$5 | 033a4 | 39944 | 01346 | 79887 | 10005 | 29899 | S
56| 03374 | 99943 | 03378 1 79624 | 0006 | 29841 | 4
57| 03403 | 99942 | 03405 | 29371 | 0006 | 79.33¢ | 3
S8 | 03432 | 99341 | 03434 | 29022 | 0006 | $9.135 | 2
SO 03461 | 99940 (03463 | 28877 | 0006 | 28894 | |
50| 0 99339 | 03492 | 8636 | 1.0006 | 1865 | 0
M| Cotina | Sine | Cotanm, | Tan | Cossc, | Sscant | M

20

M| Sine | Cesne | Tan | Cotan | Secant | Cosec | M
0| 03490 | 99939 | 03492 | 26636 | |.0006 | 28654 | 60
11.03519 | 92938 | 03521 393 | 00CE | 28417 |59
2] 03548 | 93537 | 03550 | 23166 | 0006 | 22184 | S8
11.01577 | 99936 | 0313 | 228W) 006 ) 273 |9
47 03505 | 99535 | 01508 | 20702 | 0006 | 27.730 | 5
5| 03638 | 99914 | 01838 A90 | 10007 [ 27508 | 55
6| 03664 | 99913 | 01667 | 27.271 | 0007 | 27.290 | 54
7| 03693 | 93932 | 03698 | 27056 | 0007 | 22.07% | 53
B 03022 | 99931 | 03725 | 26,845 | 0007 | 26,364 | 52
9| 03750 | 99930 | 03754 | 26637 | 0007 | 26.655 | 51
10| 0378] | 99%28 | 0378 | 26432 | 1.0007 | 26.450 | %0
11} 03810 | 99927 | 0382 | 28.230 | 0007 | 35.245 | 49
12| .033)9 | 99926 | 03342 | 26.031 | .0007 | 25,050 | 42
131 03858 | 99525 | 3871 | 25.835 | .0007 | 25.354 | 47
[4| 03397 | 95924 | 03300 | Z5642 | 0008 [ 25561 |46
IS| 03926 | 99921 | 01929 | 25457 | 10008 | 25471 |45
16| 03955 | 99922 | 03958 | 25.254 0008 | 25234 | &4
17| .03984 | 99921 | 03987 | 25.080 | .0008 | 25,100 |43
18] 0401) | 99919 | 04016 | 24852 | 0038 | 24918 |42
19| 04042 | 59918 | 04045 | 24218 0008 | 24739 | 4]
20 | 04071 | 99917 | 04075 | 24542 ] 10008 | 24562 | 40
21 | 04100 | 59916 | 04104 | 24367 0008 | 24 128 | 19
22| 04129 | 99515 | 04133 | 241096 | 0008 | 24.216 | 38
23| 04158 | 99913 | 04162 | 24026 | 0009 } 24047 | 1)
24| D4187 | 99912 | 04)9) | 23859 | 000% | 23480 |36
25| 04217 | 59911 | 04220 | 236% | 10009 | 23.716 | 35
26 | 04746 | S9910 | CA249 | 23532 | 0009 | 23453 |
271 .04275 | 99508 | C4)9 | 23002 0099 | 21391 | 33
28 | 04304 | S930) | 04308 | 23204 | 0009 | 23235 (A2
29 .0433) | 99906 | 04337 | 23,058 0009 | 22079 |31
301 04362 | (99905 | 04366 | 22904 | 10009 | 22928 g
31 | .0a381 | 9990) | 04)5% | 22.752 0010 | 227704

32| 04420 | 99907 | 04424 | 22602 0010 | 22624 (28
33| 04449 | 99901 | 0448) | 724 0010 | 22476 | 27
Ja | 044l | 99500 | oadnl | 72308 0010 | 22.330 | 26
15 | 04507 | 99898 | 04512 | 22164 | 1.0010 | 22,186 | 2%
6| 04536 | 93837 | 0S4l | 72022 | 0010 | 22044 |24
7| 04565 | 93836 | 04570 | 21881 ( 0010 { 21504 |23
38| 04594 | 33894 | 04599 | 21.742 0010 | 21765 | 22
39| 04623 | 9389) | 04628 | 21606 | oLl | 21629 |21
40 | .04852 | 99832 | 04657 | 21470 | 1.001! | 21.49¢ | 20
41| 04881 | 99390 | 04687 | 21337 0011 | 21,360 {19
42| .0471E | 99389 | 04716 | 21205 | 00/1 | 21,228 {18
43] 04740 | 93888 | 04745 | 21075 | .coli | 210%8 {1}
44 04265 | 93886 | 04774 | 20946 | OOLI | 20970 | 18
45] 04758 | 93385 | 04803 | 70819 | 1ooll | 20843 {15
45 ) 04827 | 99883 | 04832 | 20693 0012 | 20717 | 14
47| .0¢356 | 99832 | O4s82 569 0012120593t 13
48] 04385 | 99881 | 04891 | 20446 | 0CI2 | 20471 |12
49) 04914 | 93879 | 04820 | 20325 | 0CIZ2 | 203% | !t
SO 04543 | 99878 | 04349 | 20.205 | 10012 | 20230 | 10
51| 04972 | 99876 | 04978 | 20087 0012 { 20142 | 9
$2 | 05001 | 99%2% | 08007 | 19870 0012 (199595 | 8
53| 05030 | 99873 | 08037 | 19854 | 0013 | i9.880 | )
S4 | 05059 | 99872 | 05066 | 19.740 | 0013 | i9.766 | &
551 .05 99870 | 05095 | 19627 | 10013 | 19653 | S
561 05117 | 99853 | 05124 | 19515 | 0013 | 19541 | 4
57| .05146 | 99357 | 05153 | 19408 0013 | 19431 | 1
58 | 05175 | 99866 | 05182 | 19.296 0013 ;18322 | 2
$9 | 05204 | 99864 | 0S212 | 19,188 0013 11921« 1 )
60| 05234 | 99861 | 05241 | 19081 | 10014 | 39007 | O
M| Cosine | Sine | Cotan, | Tan, | Cosec. ) Secant | M
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M| Sim | Comne | Tan. | Cotan. | Secaat | Cosec. | M
0] 05234 | 99863 | D524) | 19081 | Loois | 19107 | 80
1| .05263 | 99861 | 05270 | 18975 | .0014 | 19.002 | 59
2] .053%2 | 33860 | 05299 | 18.87) 0014 | 18597 | S8
3].05321 | 39858 | 05378 | (8768 | 0014 | 18734 |57
4| 05350 | 99857 | 0S357 | 1368S | 0004 | 12832 | %6
5] .05379 | 99855 | 08347 | [L%4 | 1.0014 | 13.591 | 55
605408 | 99854 | 05416 | 18464 | 0015 | 18491 |4
7] 05437 | 93852 | 08445 | 18385 | 0015 | 18393 |9
3] 05466 | 99850 | OS474 | 8288 | 0015 | 18295 |52
9] 05495 | 99849 | 08503 ) 18,370 | 0015 | 18,198 ) 51
10| 05524 | 93847 | 05532 | 18.075 | 1.0015 | 18,103 | S0
11 ] 05553 | 95846 | 0552 | 17380 | 0015 | (8008 | &9
12 05582 | 99844 | 05591 | 17886 | 0016 | 17904 [ Q2
13| 05611 | 99842 | 08820 | 793 0016 | L7421 | 4O
§4 | 05640 | 95841 | 05649 | 12701 | 0018 | 17.720 | 46
151 05669 | 99839 | 05678 | 17610 | 10016 | 17639 | 45
16 | 05698 | 99537 | 05707 | 17520 | 0016 | 17549 | &4
17| 05727 [ 99836 | 05737 | 1743) 0016 | 17480 | 2
19} 05756 | 9980 | 05766 | 1.3 | 0017 | 12372 |42
19| 05785 | 99832 | 05795 | 17.25%6 | 0017 | 17.225 | 41
20| OSEIL § S983) | 05824 | 17165 | 10017 | 17.198 |40
21| 05841 | 99879 | 0585 | |7.084 0017 | 12.013 |39
22| OS872 | 99827 | .05am3 | 16999 0017 | 171073 | 38
211 08902 | 99326 ) 08512 | 1691% 0017 | 16544 | :2
24| 05331 | 99824 | 05341 | 16837 | 0013 | 16.36) | 36
25| 05960 [ 99822 | 05370 | 16.7% | 1.0018 | 16779 | 35
26 | 05589 | 99320 | 05999 | 16668 | 0018 | 16698 |34
271 06218 | 992319 | 06029 | 16,587 0018 | 16617 |33
28| 06047 | 99417 | 06054 | 16.507 00l8 | 16532 | 32
29| 06076 | 99315 | 06087 | 16422 0018 | 16445 {31
30| 06105 | 99813 | O6LI6 | 16350 | (0019 | 16330 | X0
31 06134 | 99812 | 06145 | 16272 | 0015 | 16303 | 29
321 06163 | 59810 { 06175 | 16.19% 0019 | 162268 | 28
33| 06192 | 29808 | 06204 | 16.11% | 0019 | 16150 |27
4 1] 29806 | 06213 | 1604 0019 | 16075 | 26
18 59804 | 06262 | 15969 | 10019 | 16,000 | 25
36 ) 68279 | 9380] | (06291 | 15,894 0020 | 15926 | 4
171 06308 | 935801 | 06321 | 15821 L0010 | 1588313
38| 06337 | 99793 | .063%0 | 15748 | 0020 | 15780 | 22
39| 06366 | 99797 | .08375 | 15676 | 0020 | 15708 |21
40| 06395 | 99795 | 05408 | 15605 | L. 15837 | 20
1) 06424 ) 99793 | 06437 | 1554 0021 5.56 | 1S
A7) D6ASI | 99791 | OS467 | 15484 | 0021 | 1549 )18
43| 0642 790 | 06456 | 15334 | 0021 | 15427 | 17
44] 0651 | 99788 | 06525 | 15325 | 0021 | 15358 | I8
45| 06540 | 59786 | 06554 | 15257 | 1.002) | 15290 | IS
46} 06569 | 99784 | 06583 | 15189 L0022 | 15222 | 14
471 06538 | 99782 | 06613 | 15122 | 0022 | 15155 | 13
48] 06827 | 95780 | 06642 | 15056 | .0e22 | 15089 |12
497 065636 | 99778 | 06671 | 14 9% 0022 | 15023 | 11
50| 06585 | 99076 700 | 14924 | 10022 | lassa |10
51| O6714 | 99774 | 06730 | 14 880 0023 | lens3 | 9
52 06743 | 99771 | 06759 | 14,798 0023 | l43d | 8
S3| 06772 | 99770 | 06788 | 14732 0023 | 14765 | 7
SA| 06801 | 99768 | 068]7 | 14558 | 002) ) 14702 | 6
55| 06830 | 99766 | 06845 | 14506 | 1002) | l4g40 | 5
S6| CE839 | 99764 | O6BIS | 14544 | 0024 | 14578 | &
57| 06333 | 93762 | 06305 | 14482 | 0024 | 45817 | 3
581 06318 | 95750 | 06934 | 14421 0024 | la4se | 2
591 08347 | 55758 | 06963 | 14 351 O0z4 | 148511
SC | 06976 | 9956 | 06993 | 14301 | 10024 | 14235 0
M | Cosine | Sine | Cotan. | Tan, | Cosec. | Secant | M

40

M| Sine | Cowne | Tan. | Cotan | Secant | Cosec | M
0 06375 | 99756 | 06931 | [4.301 | 10024 | 14135 | 50
1].07005 | 99754 | 07022 | 14241 | 0025 | 14275 | %9
2] .07034 | 99752 | Q7051 | 14187 | 0025 | 14217 |58
3| .07063 | 99750 | O7CS0 | 14,123 | 0025 | 14143 |57
4] 07092 ) 9874 | 07110 ) 14065 | 0025 ) a0l | %
S| 0021 | 99046 | 07139 | 14008 | 10025 | le 043 |8
€] 07150 | 99744 | O7ISE | 13951 | 0078 | 13385 |4
70079 | 98742 | G197 | 13894 | o6 | 13930 |52
807208 | 99740 | Q7226 | 13838 | 0025 [ 3374 | %
S| 07237 | 93738 | 07255 | i3 782 | 0026 | 13818 S}
10| .07265 | 95736 | 07285 | 13727 | 10025 | 13783 | %0
10| 07295 | 99733 | Q7314 | 13672 | 0027 | 13708 | 45
12 07324 | 99731 | 02343 | 13617 | 0027 | 13654 |43
13] 07353 | 99729 | 07373 | 12533 | 0027 | 13600 | &7
14| 07382 | 99727 | 07402 | 13510 | 0027 | 13.547 |46
IS | OFail | 99725 | Q7431 | 12457 | 10027 | 13454 |45
16 | 02440 | 99723 | 07460 | 13404 0028 | 1344 (U4
12| 00463 | 99720 | 02450 | 13.351 | 0028 | 11383 (42
18] 07493 | 59718 | 07519 | 1).299 | 0023 | 1337 |42
19| 07527 | 99716 | 07548 | 13248 | 0028 | 13286 |01
20| 07556 | 99714 | ©FSIT | 13.192 | 10039 | 13235 |40
21| 07535 | 99712 | 0607 | 13146 | 0079 | i).13¢ |29
22| 07614 | 99710 | 07636 { 130% | 0078 | 131i3¢ (28
23| 07643 | 99707 [ 07665 | 13045 | 0029 | 1308« | 17
24| 07672 | 99705 | 07894 | 12956 .oo:z 1303¢ | 38
25| 07701 | 9970} | 07734 | 12947 | 1.0010 | 12,985 | IS
26| 07730 | 89701 | 07783 | 12,898 | 1.0030 | 12,937 | 34
27| 07159 | 99698 | 07787 | 12,843 | 0010 | 12338 |33
28| 07788 | 99696 | 02812 | 12801 | 0010 | 12840 | 32
29| O7817 | 59694 | 07841 | 12754 | 0621 (1293 |1
30| 07846 | 99692 | 07470 | 12.208 | 1.0021 | 12.7245% | 30
J1 | .0J875 | 99639 | 07399 | 12659 | 001! | 12698 |29
32| .07904 | 99637 | 07919 | 12612 001} | 126%2 |28
131 .07933 | 99635 | 02958 | 12568 | 0017 | 12606 | 27
34| 01962 | 99682 | 07987 | 12,520 | 0032 | 12.560 | 26
IS ) 07591 | 99680 | 08016 | 12,474 | 1.0012 | 12514 |25
36| 08020 | 59678 | OBO4E | 12429 | 0032 | 12469 | M
37 ) CA04% | 99675 | 0205 | 12384 | 0032 | 1242¢ | 23
I3 | C827R | 99673 | 08104 | 12739 0011 | 12009 |22
33| 08107 | 99671 | OB134 | 32295 | 003112338 |21
40| 08115 | 99663 | OB163 | 1225 | 10032 1 12291 | 0
4| | Q3165 | 95666 | 08192 | 12207 | 093] | 12.248 {19
421 02154 | 99664 | 08221 | 12163 | 004 | 12204 |18
43| 08323 | 99661 | 0B2S) | 12120 | 0034 | 12181 |17
48| 0B232 | 996%9 | OB280 | 12077 | 0034 | 12118 |18
45| OB28[ | 99656 | 0BJ0% | (2035 J IOUY4 | 12076 | IS
45| ORILO | 99654 | 08329 | 11982 | 0035 | 1203« {1t
47| 08113 | 99652 | 08368 | 11950 | 0035 | 11392 |13
43| 08163 | 95649 | 08297 | 11909 | 0035 | 11950 |12
49 | OB3SY | 99547 | 08426 | 11867 | 0035 | 11939 |11
SO | OR426 | 99644 | 03458 | 11,826 | L.OODS | L1354 | (0
S| OBASS | 9964Z ) 0A4RS | N108S | 003% | i1azs ) 9
$2|.08e8a | 99639 | 08SI4 | EL /45| 0036 117371 8
$3| 0BS13 | 39617 | 08544 | [1C¢ | 0026 | 11747 | 7
S4 | 08567 | 33624 | 0852 [ 11684 | 00X (11797 | B
$5 | 08571 | 33632 | 08602 | 11625 [ 10037 {11558 | §
$5 | 08500 | 39829 | 08832 ) 11588 | 0037 | L1628 | ¢
$7 | 08529 | 93677 | .0as6) | 11.545 | 1003/ | 1159 | 3
$2 | 08658 | 93624 | 08550 | 11,507 | 0035 | 115% | 2
$9 ) .08687 | 99522 | 0a719 | 11468 | 0018 ! 11512/ 1
60| 08215 | 93519 | 08745 | 11,430 { 10038 [ tL47e | 0
M | Cosine | Sme | Colan Tan Cosaz | Secamt | M




i

-

B IS SN T PR g

i
1‘?
i

50

M| Sise |Comme | Tam | Cotan, | Secant | Cossc, | M
0] 08715 | 29619 | ORT49 | 11410 | 10038 | 11404 | 60
L] .082aq | 99617 | 08773 | 11392 | 0038 | |1435 |59
2| .08773 | 99614 | 08807 | 11354 | 0039 | L1398 | S8
3| .08802 | 99612 | 08837 | 11116 | 0039 | 11,360 |57
4| 08811 | 99609 | 08866 | 11.279 | 0039 | 11J23 | %
5| 08860 | 99607 | ORE9S § 11242 | 1.6039 ) 11.246 | 5%
6| 02289 | 99604 | 0€525 | 10.205 [ 0040 | 1]1.249 | S¢
7] 08918 | 99607 | 08954 | 11163 | 0040 | 11.243 | 83
8| 08947 | 99%39 | 08983 | 11.132 | 0046 | 11106 |52
9| .08976 | 99596 | 09013 | 11095 | .0O40 { 11.140 | SI
10| 03005 | 95594 | 09042 | 11059 | 1.004| | 11.10¢ |50
1) ] 05034 | 99591 | 09071 | i1 024 | 0041 | 11069 |49
12| 05061 | (99585 | 09101 | 10.943 004] | 11017 |48
13 ] .05092 | 99586 | 0Si10 | 10851 | 004] | 10998 |4}
14| .09121 | 99581 | 09159 | 10518 | 0042 | 1096] | 4%
15| 05150 | 99580 | 09189 | 1088) | 1.0C42 | 10529 |45
16| 09179 | 93572 | 05218 | 10823 0047 | 10894 {4
17 )].09208 | 99575 | 09247 | 10814 | 0043 | 10. LE
18] .09237 | 99572 | 09277 | 10780 | 0043 | 10826 |42
19] 09266 | 9990 | .09306 | 10746 | 0043 | 10752 |4}
20| 09295 | 99%7 | .09335 | 10.712 | 10043 | 10754 P40
20| 09324 | 99564 | 09188 | (0678 | 0044 | 10723 {13
27| 05353 | 99462 | 05394 | 10645 | 0044 | 10692 |38
23] 09382 | 995%5 | .09473 | 10612 | 0044 | 10559 | 17
24 .0941) | 99%% | 05453 | 10.579 | 0044 | 10K | 38
25| 09440 | 99553 | 09482 | 10.546 | 1.0045 | 1059] |35
261 09459 | 99551 | 09511 | 10514 | OOMS | 10561 {34
27| 09498 | 99548 | 09541 | 10431 | 0045 | 10.529 133
28 | 09527 | 99545 | 09570 | 10449 | 0048 | 10497 |32
29| 09556 | 99%47 | 09599 | 10417 | 0046 | 10465 )31
30 | .09584 | 99%40 | 09629 | 10385 | 1.0046 | 10433 |30
3009613 | 99537 | 05658 | 10354 | 0048 | 10407 | 23
37| .09642 | 99534 | 09688 | 10322 | 004) | 10371 |28
33 .09671 | 99531 | 05717 | 10.281 | 0047 | 10.340 | 27
3t) 09700 | 99522 | 09738 | 10260 | 0047 | 10.30% | 26
35| 09779 | 99528 | 09726 | 10229 | 1.004x | 10278 |25
36| 09758 | 93521 | 03%0S | 10159 004 | 10248 | 24
37| 09787 | 99520 | 09834 | 10.J68 | 0042 | 10217 |23
381 09816 | 39517 | 03864 | 10.138 | 0042 | 10.18) | 22
39 ] 09845 | 99514 | 09393 | 10.108 | 0049 | 10157 |21
0] 09874 | 39511 | 09922 | 10078 | 1.0043 | 10127 |20
| 93903 | 33508 | 09952 | 10048 | 00«9 | 10038 | 1S
42| 09932 | 59508 | 0981 | 10019 0050 | 10068 | In
411 .00961 | 99503 | .loull | 99893 | 0050 | 10039 |12
44| 09990 | 99500 | 10040 | 33601 | .00%0 | 10010 | I6
45| 10009 | 53497 | 10065 | 59310 | 1.00% | 9.3812 | I5
46| 10048 | 3349« | 10099 | 59021 O0st | 9515 (14
47| 10077 | 59491 | 10128 | 987 0051 | 95239 | 1)
43| .10106 | 99438 | 10158 | 9 2443 0Cs1 | 98955 | 12
49| 10134 | 9948% | 100187 | 98164 | 0OS2 | 98672 |11
50| 1016] | 33482 | 10216 | 9.7882 | 10052 | 9.833] |10
S1) 40192 | 3%47% | 10246 | 97601 | 0052 | %AN12 | §
$2 | .10221 | 99476 | 10205 | 97322 0051 | 97834 | 2
53| .102%0 | 99471 | 10705 | 97044 | 0051 | 97554 | 7
S4|.10279 | 99470 | 10134 | 96768 | 008) (97283 | &
$S | .10308 | 39467 | 10363 | 5€45) [ 10057 | 9010 | S
56| 10337 | 93464 ) 1039) | 56220 | 0054 | 96735 | 4
57| 10366 | 93461 | 10422 | §5949 | 0054 | 98463 | 1
58| 10385 | 99458 | 10452 | 95679 { 0054 | 98200 | 2
$9| L0424 | 99455 | .1048] | 9.541] 0055 | 95931 | 1
50| 10453 { 99457 | 10510 | 9.5144 | 10055 | 95868 | O
M | Cosine | Sine | Catan Tan. | Cosec. | Secant | M

M) Sine | Cosine | Tan | Colsn | Secan! | Cosee, | M
0] Q0453 | 99452 | 10516 | 95144 | 10035 ) 355568 |80
110482 | 99448 | 10540 | 4378 | 0055 | .5¢D4 |$9
T 1OSHY | 99AE ) 10569 | asda | D0SE | 5141 | s
3110540 | 99443 | 10599 | 4351 | 0% 4280 | §7
A 10568 | 9440 | 10628 4090 | 0% 620 | %
$1.10537 | 95417 | 10657 | 9383 | 10057 | 94352 [ 5%
6| 10626 | 99434 | 10687 | 3572 | 0057 | 4105 [
7 J0655 | 59431 | 10116 ) 3315 0057 | Js%0 |s3
8| 10684 | 99428 | JON46 | )60 | 0057 3596 |52
9| 10713 | 99424 | 10105 2306 | 0058} 333 | M)
10| 10742 | 99421 | 10205 | 92553 | 1.0053 | 93092 | %0
10| 10771 | %418 | 10834 | 2302 | O0OSB | 2947 |45
12| 10800 | 99415 | 10883 2051 0059 2553 |43
13| 10829 | 95412 | 10891 180 | 00%9 24 (@
14 ) 10858 ) 95409 | Jo92 1988 0059 | 2100 | 46
15| 10887 | 99408 | 10952 | 9.1309 | 1.0060 ( 9.1855 | 45
161 10916 | 93407 | 10981 1064 0060 1612 |4
7] .10%« | 93399 | Lol o821 0060 | 1370 |43
18| 10873 | 55396 | 1)040 | 0879 | .006! A129 |2
19) 11002 | 99393 | 11069 | 0333 0061 JO0BSC | 4)
20| 11031 | 55390 | 11099 | 90098 | 1.006) | 30651 |40
WL O11066 | 99326 | Mivle S 29260 | COS2 | Oal4 139
22| 11089 | 95383 | MIIS8 | 9623 | .0062 | 0179 |38
23| 11113 | 59380 | K1) 5187 0067 | 89944 | 37
24| 11147 | 59317 | W) SISz | o082 | 971} |38
25| 1106 | 99391 | 11246 | 88918 | 1.006] | £9479 | 35
26| 11205 | 99370 | 11296 | 8686 | 0063 | 9248 | M4
27| 11234 | 993a7 | 11308 | . B4SS | 0064 | 9018 |23
28 | 11262 | 99364 | 11335 | .82: 0064 8790 |32
29| 291 360 | 11364 7996 QA0A4 8363 | )t
30| 11320 | 39357 | 1139 | 8.7769 | 1.0065 | 28137 {30
35| 11345 | 993%4 | 11423 J502 0065 | M1 |8
32| 01378 S0 | 11452 J317 | 0085 | 7888 |22
13| 11407 | 39347 | 13482 J093 D066 | 7885 [ 27
| LIA36 | 95344 | 1151 5870 0066 | T4 |25
35| 11485 | 35341 | 11541 | 88648 | 10066 | 8.7223 [ 25
35 11494 | 33337 | 11500 | seT 0067 | 1004 |24
37| 11523 | 95334 | 11600 | 5208 | 0067 | 5785 [ 1)
I8 11580 | 99330 | 10529 | 3989 | .008) 6569 | 22
19| 11580 | 93327 | 11659 5772 NOS8 | 8351 | 21
w0l 99324 | 1i6B8 | 85555 | 1 0O%E | 46138 | 20
4L 11638 | 99320 | 11718 | 5340 ) DO&B ) 5924 | 1%
42| Q1667 | 33307 | 1I247 | 5126 | 0063 | 571 |18
€3] 10596 | 334 | 1777 | 513 | 0085 | M99 [ 1)
44| 11725 | 53310 | 11806 | 4701 | 0083 | 5233 | 16
A% ) 117%4 | 95307 | 11836 | Ba4n9 | L0070 | 3.%079 | IS
AS ) 11793 | 99303 | 1086 | L4279 | D070 | 4BYI | 14
47| 11811 | 33300 | 11895 | 4070 | 0070 | 4881 | 13
431 11840 | 99290 | (E924 | 3882 | 0071 | 4457 12
43| 11869 | 95291 | 11954 | 3855 | 00M | 425t | 1)
50| 11898 | 53290 | 18383 | 23449 | 10071 | 84045 | JO
51 ] 11927 | 99238 | 1200) il Dor: A3 ) 3
52| .119% | 93283 | 12042 | .3040 Q72 1840 | 3
S3{.11985 | 99279 | a2072 | @31 | oQr3 | mN | 7
54| 12014 | 99276 | 12101 | 2635 00231 2| &
SS | 12042 | 95272 | 1213) | 82434 | 10073 | 33039 | 5
S6 | 12071 | 39269 | 12160 | .223% | 007¢ /G | 4
57| 12100 | 99263 | 12190 | 2035 | o0r4 | 2822 | 3
58 | 12129 | w8262 | 12219 AB3T | Q0| e | 2
53| 12158 | 99: 2248 | 1640 | 0075 | %0 | |
60| 12187 | 99255 | 12278 | 80443 | 10075 82055 | O
M | Comne | Sion | Calaa | Tan. | Cosec | Secant | M



M| Sime | Cosme | Tan, | Calaa, | Secant | Cosec, | M
0 12187 | 99255 | 12278 | B.1443 | 1.0075 | 8.2055 [ 60

1] 12216 | 99251 | 1208 | 1248 | 0075 | .1851 |59
2] .12245 | 99247 | 12337 | 1053 | 0076 | 1648 | S8
3002273 | 99244 | 12357 | 0880 ; 0076 [ .1478 |7
4| 12302 | 99240 | 12396 | 0667 | 0075 | 1285 |56
§1.12331 | 99237 | 12426 | 8.0476 | 1.0077 | 8.1094 |55
6], J2360 | 99233 | 12455 | 0285 | 0077 | .090S |4
T 12389 | 99229 | 12485 | 0095 o073 | 0717 |53
§| 12018 ) 99225 ) 12517 | 79505 | oora | 0529 |52
91 12447 | §9222 | 12544 | 9717 | 0078 | 0342 |5)
100 02426 1 99219 | 12574 | 7.9539 | 1.0079 | 5.0156 | 50
IE) 12504 | 99215 | 12603 | 9344 | 0079 | 7.9971 | &9
12 ] 12533 | $%211 | 12633 9158 0018 | 987 | a8
13 ) 12562 | 99208 | 12662 8973 0030 | 9604 |47
14 12591 | 99204 | 12692 | 783 | 0040 | 9421l |46
15| 12620 | 99200 | 12722 06 | 1.0089 | 7.9240 | 45
16 | 12649 ) 99197 | 12781 8424 | 00ar | 90%9 |«
12] 0267 | 99193 | 12781 $2¢3 | 003l | 2379 |43
18] 12706 | 99189 | 12810 | 2062 | 0082 | .8700 {42
19§ 12735 | 95135 | 12840 | 2382 | 0082 | 8522 |41
20| 12764 | 99132 | 12863 | 7.7703 | 10082 | 78344 |0
21| 32793 | 93174 ) 17833 7525 | 003) | .Bie8 |12
22] 12822 | 99174 | 42922 1348 003 7992 1 18
231 17351 ) 99101 ) A% T 00ad | T | B
24| 12879 | 95167 | 12938 6996 0024 | 7642 | 36
251 12908 | 99163 | AJO1Y | 76821 ] 10084 | 7.7463 |15
261 12937 | 39160 | 1047 | €445 | 0085 | 7296 ;34
271 .12966 | 29156 | 13076 | 6473 0085 | .7iad I}
28| 12995 | 99152 | 13106 | 6300 | 0085 | 6953 {12
23] 13024 | 9314% | 1)i36 | €129 | O086 | 6783 I )}
301 03053 | 991¢4 | 12165 | 7.5%57 | 10086 | 76613 |30
31§ 13081 | s914] | H219% | SIm) 003 | 6444 [ 29
321 43310 | 39137 | A2 517 00387 8216 128
33| 03139 | 3913 | 13754 | S449 | 0037 | 6108 |27
34| 13168 | 99129 | 1284 | 5280 | 0088 | 5542 | 25
35 02197 | 99125 | 13353 | 75003 | 1.0088 | 7.5775 | 2§
381 13226 | 9121 | 13343 | 4546 | 0089 | 6N |4
37| A3iss | 99113 | 13302 A% 0089 ! 5445 122
38 J3283 | 59114 | 13402 | 4615 | 0089 | 5282 |22
39| 2302 | #8110 | 13402 “us 0080 | 5119 {21
401 12341 | 99106 | 13461 | 74287 | 10080 | 74957 | 20
AL} 32300 | 99102 | 13491 4324 00% ; 4795119
421 .13399 | 95098 | 13520 | 3961 | €091 | 4434 (13
43 ) 13427 | 59094 | .13%%0 3800 008 T4 17
A4 | 13456 | 99090 | 13530 3639 | 0052 | 4315 |16
45 13485 | 59085 | 13603 [ 72479 [ 10092 | 74156 | 15
45| 13514 | 99083 | 13639 | 3319 | 0092 | 3998 |14
47| 13543 | 23079 | 13669 | 3% 0093 | a0 | 1]
45| 13571 | 95078 | 138%3 | 002 | 0083 | J&sd |12
491 13600 | 99071 | 13728 | 2dad | 0094 | %1 (1)
50 ) 13629 | 99067 | A37S7 | 7.2687 | 10094 | 72372 | 10
S1| 13658 | 99063 | 187 | 2831 Q094 | Jur| 9
52 l?ﬂ 85059 | 13817 | 2375 | 0095 Josl | @
S3| 13716 | 99055 | 13846 | 2220 | D095 2909 | 7
S4 | 13744 | S90SL | 13876 1066 | 00% 25 | &
$S| 13773 | 9%¢4T | 1390 71912 | 1.OOS6 | L2604 | §
56| 13802 | 99043 | 13935 | 1759 COST [ 2483 | 4
§7| 13831 | 99029 | 13965 | i607 | 0097 | 2302 | 3
S8 | 13860 | 93035 [ 13995 | M355 | 0037 | 2182 | 2
59| 13883 | 99031 | 14024 | 1304 | 0098 | 2002 | |
60| 13917 | 99927 | 14054 | 7154 | 10088 [ 71383 | o
M | Cosine | Sina | Cotan Tan, | Cosec. | Secant | M

———— . et

8°
M| Swe | Cosma | Yon. | Cotan. | Secant | Cosec. | M
00 13917 | 99027 | 14054 | 71154 | 10098 | 7.1353 [ 60
1) 13%46 | 59023 | 14084 | 1004 | 0099 1704 | 5%
2) 13975 | 99019 | 14113 0854 | 0093 1557 | 58
J[ 14004 | 99915 | 1443 0706 | 0093 oy | 57
4| 14032 | 99010 | 1173 0558 0ioo [263 | 56
S| V4081 § 99006 | 14202 ) 2.0410 | 1.0100 | 21117 ) 55
6| 14090 | 99002 | 14232 | .026¢ | 0101 0972 | 54
7). 14119 | 28993 | 14282 | o117 | 01 0827 |53
8] 14148 | 58994 | 14231 (59972 | o102 | 0683 |52
9| 14076 | 9avs0 | a3zl 9827 | 02 0539 | 51
[0 14205 | 98986 | .1435| | 6.9682 | 1.0i02 | 1.03% | %0
L[ 34234 | 98982 | 14380 | §538 103 | 0254 |43
12| 14263 | 98978 | 14410 | 9385 0103 | D112 |48
13| 14292 | 98973 | lead0 | 92%2 | 0104 | 839971 |47
14) 14320 | 98969 | 14470 | SUI0 | 0104 | 9830 |46
15| 14349 | 98965 | 14495 | 5,8963 | 1.0104 | 6.969¢ |45
16| 14378 | 38961 | 14529 | sa28.| 0105 | 3550 {44
17 ] 14407 | 38957 | 14559 | 8687 | o108 | 3411 |43
18 ) 14406 | 38952 | 1452 | BS4) | 0106 | 9273 |42
19 ) 14464 | 58948 | (14618 | 408 | 0106 | 3235 |4l
20| 1445 | 92944 | 14542 | 63268 | 10107 | 683998 |40
21| 14522 | 98540 | 14577 | 8131 | 0107 | a3&1 |33
22| 14551 | 98536 | 14707 | 393 | w7 | ev2s |38
23| 14575 | 98331 | 14737 | as6 | oioe 8589 | 37
24 | 14508 | 98927 | 14767 | 2720 | 0108 | 3454 |36
I5 | I4E37 | 98923 | L4796 | 67584 | 10102 | 6.8320 | 3%
26| 14666 | 98919 | 14826 | 7ead | o109 | miss |34
211 14595 | 98914 | 148%6 } 313 | 0110 | 8052 |13
gl A472) | 98810 | 14886 | 7179 | om0 | 99 |z
g .u AE906 | 14915 | 7045 | oMty | 787 {3t
36 | 14781 | 98301 | 14348 § 6.6901 | L0111 | 5.7655 | 30
Julohaate | 9saar | 1a9rs ] 19| oL s 29
37| 14R38 | 98333 | 15004 | 6546 | 0112 | 7392 |22
33 [ 14867 | 98889 | 15034 | 6504 | 0112 | 7282 |27
J4| 14896 | 98834 | %064 | 6Ja3 | a113 T132 | 26
35 ) 14525 | 98830 | 15094 | 6.6252 | 1.0013 | 6.7003 | 2§
J6| 14953 | 93875 | IS123 | 6122 | o1la | 874 |22
37| 14382 | 98a7) | 15153 | 5992 | Qna | s7es )23
x| 15001 | 9ss57 | 15183 | .Sa83 | oMis | 6617 |22
35115040 | 98862 | 15213 | 5734 | OLIS| 64%0 | 21
401 15068 | o8858 | 15243 | 6.5605 } 1.0115 | 68383 | 20
41 15097 | 28854 | 15272 | .S478 | onis | €237 |19
42} 15126 | Sem49 | 15302 | 5350 | .oli8 | .elil |1e
A1) I5185 | Sam4s | 18332 | sz223 | o117 | %985 |17
4| 15183 | 9es40 | 15362 | .S097 | o117 | 5850 |16
A5 | IS217 | 98836 | 15391 | 54971 | 101138 | 65738 | 13
46 ) 15241 | 98337 | 15421 | 4ma5 | o118 ) 5612 |14
47| 15270 | 28827 | 5481 | 4720 ) 09| saz3 13
48| 15298 | 983231 | 15481 ASSS | 0119 | 5365112
45 15328 ) 98308 | 45830 | A2 ) 0119 ) Ss2a3 il
S0 JS356 | 98314 | 15540 | 6.4248 | 10120 | 65421 | 10
51| 15385 | 58809 | 15570 | 4225 0120 4999 | ¢
521 .15413 | 98805 | 15600 | 4103 | 0121 | a4ars | 2
3105442 | 98300 | 15630 | 980 | o121 | 48T 7
541 15471 | Sa798 | 15859 3059 | 0i1z2 | 4837 | &
$5) 15500 | 9879l | 15639 | 63737 [ 10127 | 64517 | §
56| 15523 | @787 | 15719 | 3616 0123 | 4338 | 4
57 | 15587 | 38782 | A8749 | 3436 | 0123 | 4273 | 3
S8 15586 | 98778 | 18779 ) 3376 | 0124 | 460 | 2
53| 15615 | 98773 | 14809 | 3257 | 0024 | 404z | 1
60 | 15643 | 98769 | 15838 | 63137 | 10125 |63 | 0
MiCouna! Sine | Cotan | Tan | Coser | Saeumt |




90
M| Sine | Cosine | Tam | Cotan. | Secant | Cosec, | M
O 15643 | 98749 | 15838 | 63137 | 10125 | 53924 | %0
Lf1S872 | 9764 | 1SBER | 3019 | 0125 3807 | 99
2015700 [ 98750 | 15898 | 2990 | GI2S | 3630 |53
1015730 | 985S | 5328 | 273 ) O0i26 | 35N |57
415758 | 98750 | 15958 | 2685 | 0126 | 3as3 |56
S| ISTRT | 387¢6 | 15387 | 62548 | 10127 | 6.334) | %5
6| 15818 | 3874L | 15017 | 2432 | 0127 | 3228 |54
7| . 15Rad | 98737 | 18047 | 2316 | 0123 ) 1) %)
&) 15873 | 98732 | 18077 | 2200 | ol128 | 23%% |2
9| 15907 | 98727 | to407 | .202% | .012% ) 2885 |Si
10 ] 15935 | 8723 | 15137 | £132C | 1.0129 | 62772 |50
1] .159%3 | aa718 | i6167 | .18%6 | .00 1653 |43
1215938 | 98714 | 18196 | 1742 | 0130 | 2545 |42
131 .16007 | 98709 | .18226 | A€28 | 0131 ) 2434 |4
14| 16045 | 98704 | 16256 | 1515 | 9131 | 2322 |46
18] 16074 | 98700 | .16ZR6 | €.1402 | 1.0132 | 62211 |45
16| 16103 | 98635 | 16316 | .1 Q32 2100 |4
17116132 | 98630 | I8 A8 | 6133 | 1390 (43
18| .16160 | 9 A6326 | 1086 | 0133 | 1880 |42
19| 16133 | AA3L | 16405 | 0355 | oM | Aro 4
70| 16218 | 9B87€ | 16435 | 6.0344 | 1.O1)¢ | 61561 | 40
21| IB246 | 98571 | (1546% | D74 011 1521
72| 18275 | 98557 | .16458 | 0&2¢ | 0135 1443 | 18
23| .1630¢ | 98652 | .15525 | .0Sie | 0136 | 13S |3
24| 16337 | 98557 | 18555 | 0e0S | 0136 | 1227 |36
25| 16361 | 98652 | .1658% | 6.0296 | 1.0136 | 61120 |35
26| 15390 | 98548 | .16615 | 0188 | 0137 1013 |
27| 15619 | 98543 | 16644 | 0080 | 0137 | 0906 |13
28| .1644] | 385 6674 | $3372 | 0138 | 0800 |32
29 ( 08476 | 93833 | .1670¢ | 3865 | 0138 | .0%34 |31
301 15505 | 98628 | (16734 | 5.9758 | 1.0139 | 6.0588 | 30
31| (15533 | 9362« | 16764 | 9651 | 0139 | 0483 [29
32| 06567 | 33619 | 16794 | 5545 | 0140 | 0373 |28
33| 18550 | 98614 | 16824 | 3433 | 0140 | 0274 |27
340 18619 | 93609 | 16854 | 333) | Ol41 | 0170 126
35| 16648 | 38604 | 15884 | 53223 | 10141 | 6.0066 | 25
36| 18577 | . 8914 | 3123 | 0147 | 559963 |
37 .1670% | 98598 | 18944 | 9019 | D142 | 9860 | 23
381 15734 | 8 8973 | B91S | 043 | 9758 |22
39 16763 | 38585 | .1700] | 8811 | 043 [ 9655 |21
€0 15791 | 98580 | 1703 | 58708 | 1.0044 | 53554 |20
41| 15820 | 98575 | .1706) | 8605 | Otad | 3452 {19
42| 16849 | 98570 | 17093 | 8502 | 0148 | 9351 {14
43| 16878 | 38565 | 17121 | 8400 | 0148 | .92%¢C (W7
44| 16906 | 58 1715 | B298 | 046 | 9150 {16
45| 16935 | 385%6 | 1718 | 58196 | 10146 | 53043 |15
45| 16364 | 98551 | 17213 | B05S | 0147 | 8950 |14
47| 16592 | 38546 | 17243 | 7594 | 0147 | &850 (13
481 .1702) | 9854} | 17273 | 7834 | 0148 | ®SI |12
49| 17050 | 38538 | 17303 | 2734 | 01 8652 | 11
S0 | 17078 | 98531 | 17333 | 5.785¢ | 1.0149 | 58554 {10
51 | 12107 | 98%52¢ | 17363 7994 | 0150 | 8456 | 3
S2| 47136 | 98521 | 17383 | 7495 | OIS0 | 8358 | &
53| A7i64 | 98SI6 | 27423 | 396 | 0151 | 8261 ) 7
Sd| 47193 | 38511 | 17453 | 7297 | 0151 ! Bi63 | 6
SS | 17221 | 38SD6 | 17483 | 57199 | 10152 | S 8067 | S
$6| .172%0 | 98301 | .17513 | 7101 | 0152 7970 | 4
ST | 17279 | 3®a%6 | 17543 | JO0A | 0153 78 | 3
58| 17307 | 98491 | 17571 | 6906 | 0IS3 i | 2
§9 | 47336 | 98486 | .17¢03 | 6809 | 0154 | TJE8) | )
60| 17365 | 98481 | 10633 | 56713 | 10154 | 57588 | ©
M | Cosine | Sine | Cotan Tan. | Cotec. | Secant | M

M| Siee | Cosine | Tan Cotan, | Secant | Cosas, | M
O 17365 | 33481 | 17633 | S6713 | 10154 | 57428 | 60
1| .47393 | 98476 | 17651 | 5816 | 0155 493 |53
217422 | 98473 | 17833 | 5%20 ) Q185 ) 7398 |8
3| .07451 | 98465 [ 17723 | 6425 | .01% 1304 |57
U 17479 | 38460 | 17753 | 6328 | 0156 ) 7210 |56
$| 12508 | 9B4SS | 17783 [ S5234 | LOISY | 5.7007 |55
6 1753 | 98450 | 17813 | 6140 | 0I57 | 7923 |54
T 17585 | 98445 | 17843 | 4045 | 01584 6330 (5
2] AT3 | 17873 ) 5% 0158 § 5338 |52
9] 17622 | 9R435 | 17903 | 5257 | 0159 | 6745 |5)

10| L7651 § 98430 | 17933 | §.5764 | 10159 | 56653 | S0
11| R7SBO | 98425 | 17963 | 5670 | 0is0 | 6551 |49
1710708 | 38419 | 17933 | 5578 | o0lsd | 8470 |
13 17737 | 35414 | 18023 | 5485 | Ol6L | &I79 |47
ML 17764 | 98409 | 18083 | 83331 ) 0162 | £233 |48
1S ] 17794 | 99404 | 18083 | 55301 | 10162 | 56197 (45
16 17823 | 94393 | 18133 | 5209 | GI63 ) 6107 |4
17 ) 17852 | 98334 | 18143 5117 | 0161 6017 |43
15| 17880 | 98332 | 13123 | 5026 [ o1ed | 992% |42
191 .17909 | 98383 | 16203 | 4936 | 064 | 5838 (4]
20| 47937 | 98378 | (18233 | S4845 | L 0i€S | 55749 {40
21| 17966 | 98373 | (18263 | 4755 | 0165 | 5660 {15
22| 17995 | 38363 | 18293 4665 | 0166 | 5572 (=
23| 18023 | SRI6Y | 18321 | 4575 | 0166 | S4B4 {37
24| 18052 | S8357 | 18353 | 4486 | 0167 | 5398 {36
251 18080 | 98352 | 18383 | 5.4396 | 10167 | 55308 | 35
<6 | 18109 | S8347 | is413 | 4308 | 0168 | .S221 (34
27108138 | S8 | 13444 ) 4219 0189 Sid M)
28 18165 | 9836 | 18474 | 4121 | 0169 | 5047 |32
29 ) .18195 | 9A33) | 18504 ] 4043 | 0170 | 4960 { 3}

30| 18223 | 98325 | 18534 | 5.3945 | 10070 | 54874 |30
31| JH252 | 98220 | inS6d | 3862 | 0171 | 4788 129
32| 18281 | 98315 | 18594 | 3780 | 0170 | 4702 |28
33| 8309 | 98309 | 13624 | 3654 | 0072 | LAR)T |27
34| 18338 | 98304 | 18654 | 3607 | .0872 | 4532 |26

35 | 18366 | 38299 | 18684 | 5.3521 | L.DA7] | S.444T | 2%
36| 18395 | 38291 | 1871« | 3434 | 0174 | 4362 | 24

37| 18424 | 38088 | 18745 | 3349 | 044 A% | 23

30| 18452 | 9%28) | 18778 | 3261 | 0175 | «i%4 |22

39| 18481 | 98277 | 18805 { 78| QUS| ALl

40| 18509 | 98272 { 18835 | 53093 | 1.0176 | 54026 | 20
Al | 18538 | 38267 | 18865 | 3008 | 0176 ( 3943 {19

A2 ) 185CT | 98261 | 18895 | 2923 | 0177 | 3860 |12

A3] 18595 | 98256 | a8925 | o2& | o7 | (07

40| 19624 | 98250 | 18955 | 2755 | .0178 | .3695 | 1§
45 ] 18652 | 93245 | 19385 | 5.2671 | 1.0179 | 5.3612 { IS

46 18681 | 987240 | 19016 | 2588 | 0179 3530 | ¢

47118709 | 38234 | 19046 [ ZSOS | 0180 | 3449 (1)

A3 ) ,18738 | 98229 | 19076 | 2422 | 0180 | 2367 |12

49 18767 | 98223 | 19106 | 2339 | 0181 3286 [ 1L

50 ) .18795 | 98218 | 19136 | 5.2257 | 10181 | 53205 1 19

51| 18824 | 38212 | I3 2174 | o182 3| 9

523 18852 | 93207 | 15137 | 2092 | 0182 | 3044 | @

$3 | 18881 | 98201 | 19227 [ .z2000 | o183 | 29063 | 7

54 .18909 | 38196 | 19257 | L1929 | 0184 | 2833 ) &

S5 | 18338 | 98190 | 19287 | 51848 | L0134 | 52803 } 5

S61 13387 | 98185 | 19317 ) 767 ) 0185 ) 724 ) ¢

ST 18935 | 98179 | 19347 | 1686 | OI85 | 45| 2

S8 09024 | 38174 ) 13078 | 0606 | 0186 ) 2568 ) 2

59 | 19052 | 38I68 | 19408 | 1528 | .0is8 487 | |
€0 | 19081 | 3163 | 19438 ) L0048 | 10187 | S08 | 0

M | Cosine | Sine | Cotan Tan, | Cosec. | Secant | M




|
\
|
!

11°

M| Sine | Cozina | Tan Cotan, | Secant | Comec, | M
0 .1903L | 98163 | 15433 | 51445 | 1.0137 | 52408 | 60
1| 19109 | 98357 | 15458 | 1366 | 0133 | 2330 |59
2| 19128 | sa152 | 19438 1286 | 0183 | 2252 |58
3| 49166 | 9814 | §9529 | 1207 | 0189 | 24 |97
4| 19095 | 98140 | 19559 | Ji28 | 0189 | 2097 | %6
5 19224 | 28135 | 19589 | 51049 | 10190 | 5.2019 | 5§
6119257 | 98129 | 19619 | 0970 | 0191 942 154
7] .19281 | 38124 9 | 0892 | .ot3l | 1865 |53
8119309 | 98118 | ) 0814 | 0192 | .1788 |52
919338 | 982 | 1970 | o136 | o192 | an2 sy
10 | 45366 | 98107 | .19M0 | SO658 | 10193 | 5.1636 | 50
11| .85395 | 98101 | 19770 | .058) | 0193 | .1560 |49
12| 19423 | 98095 | 13800 Di5¢ | 1484 |43
1319452 | 98090 | 19831 | 0427 | 0195 1409 |47
14 | 19480 | 58084 | 19861 | .03 0198 [ (1333 J 46
151 .19509 | 98078 | 13891 | 50273 | 10196 | 5.1258 | 45
161 19537 | 98073 | 19321 | 0197 | 0196 | 1183 [ 44
17 .19566 | 98087 | 19352 | 0121 0197 | 0% |4
131 19535 | 98061 | 19982 | 00«5 | 0198 { 1034 |42
19 | 19627 | 98055 | 20012 | 49963 | 0198 | 0%0 |4
20| (19652 | 980%0 | 20042 | 4.9834 | 10139 | 5.0885 |40
21| 19580 | SR04« | 20073 [ Sm19 | o199 | o081z |39
221 19709 | 88033 | 20103 | 974« | 0200 | 0739 |3
13| 19737 | 98033 | 20133 | %568 | 0200 0686 § )
24 19786 | 58027 | 20163 K ol 0591 | &
25119794 | 53021 | 20194 | 4.9520 | 1,0202 | 50520 | 35
26| .19823 | 93016 .20%: 44E 0202 | 0447 [
27 ) 19381 | 93010 | .20 9an 0201 s 1))
28§ .19830 | 53004 | .20285 329 0204 0302 | 12
29| 19908 | 97998 | 20315 | 9225 0z 0N
30| 19937 | 97952 | 20345 | 4.915] | 10205 | 50158 | 0
J1 | 19965 | 97947 | 20095 | %078 | 030 008 | 9
g A5994 | 97981 | 20406 9005 |- 9206 | 00LS |28

20022 | 97975 | 20438 8313 | 0207 | 49344 | 2V
34| 20051 | 97969 | 20466 0207 | 8873 128
35| 20079 | 979561 | 20497 | €n)ss | 10208 | ¢.9802 [ 25
36| 20108 | 97957 | 20527 8718 008 S22 U
37| 26136 | 91952 | 20557 8644 | 0205 | 9661 |23
38| 20165 | S7%46 | 20588 | 8573 | 0210 | 9991 |22
39 .20193 | 97940 | 20618 | 8501 | o210 | 9521 |21
40| 20222 | 57934 | 20648 | 48430 | 10211 | 45452 j 20
41} 20050 | 7328 | 20679 | 8359 | 0211 | 38219
421 .20279 | 91922 | 20709 8283 012 | Sl 1k
43§ .20307 | 99916 | 20739 | 8217 | 0213 | 3|1
4] 20336 | 97910 | 20770 | 8142 | 0213 | 598 |16
451 20084 | 97904 2300 | 4.8077 | 10214 | 4.9106 |15
48] 20393 | 978%¢ 830 | 8007 | 0215 | SO37 |14
47| 20420 | 97293 | 20881 | 7937 | 0215 | .&%s |13
48| G0450 | 57837 | 20491 | .Ja67 | 0216 | &80 |12
491 20478 | 97881 | 20921 | 7798 | 0216 | 433 |1
S0 | 20506 | 97475 | 20952 | 4.7728 | 10217 | 4.876% | 10
S1| 20538 | 97849 | 20982 | 7659 | 0218 | 8897 | 8
521 20563 | 97283 | 21002 7931 | o218 { 2830 | 8
53] .205%2 | 97287 | Q104 1522 | 0219 | 8581 | 7
54 | 20620 | S7as) | 21072 TAS3 | 0220 | 3456 ¢
55| 20649 | 97845 104 | 47385 | J 0220 48429 | &
$6 | .20677 | 97839 | 2104 | T | G2 | 82| ¢
57| .,20706 § 97833 | 21164 | 7249 | 0221 | 8296 | )
8| 200 7427 | 21195 81 | 022 M9 2
59| 20763 | 97421 | 1225 e | o0z23]) 383 | 1
80| 20791 | 97815 ) 21356 | 47046 | 10222 | 8097 | 0
M| Cosioe | Sine | Cotarn. | Tan, | Cosec. | Secaml | M

M| Slae | Cosae | Tan Celan | Secan] | Cosec. | M

020081 | 97815 | 21256 | 42046 | 10223 | « 809 [ &0

I|.20820 | 37305 | 2i286 | 5975 0224 | 8032 |58

2| 20848 | 97803 | 21018 8312 0i25 | 7968 | %8

3] 20878 | 9nsy | 21340 6845 | 02:5| 7901 |2

41 20505 | 97790 | 21317 6778 | 02i6 | 335 | %6

S| 20933 | 57784 | 21408 | 46712 | 10226 | 47770 55

6120962 | 97778 | 21438 | 6848 | 0227 | 7708 | %

71 20990 [ 7072 | 71468 6530 0228 | 754l |53

8 21019 | 97086 | 21499 | 8514 0228 | 7516 |52

91 21047 | 97780 | 21525 | 443 | o229 | 7512 51
10 21076 | 97754 | 21560 | 48382 | 1. C7WE |5
U] 21104 | er7a8 | 2850 | 610 0210 | 7384 |49
12 .,21132 | 37041 | 21621 | 6232 0231 | 7130 |43
13 ] .21161 | 97735 | 21851 6187 02321 sy 4
| 20089 | 92723 | 21882 5122 02321 %3 |46
151 21218 | 97721 | 21712 | 48057 | 10233 | ¢ 7130 | «%
16 | 20246 | 97717 | 21742 9593 024 1067 |44
17020275 | S0 21773 | %528 | 0234 | 1004 |42
1B 21303 | 97704 | 21803 | sasd | 0235 | 942 2
191 21331 | 97698 | 21834 | 5800 | 0235 | 6879 4
20 | 20360 | 97632 | 21864 | 45736 | 10236 | ¢ 5ay7 4
21 | .20388 | 97685 | 21495 | %673 0237 | K154 |33
22| 21417 | 97680 | 21925 | .5s09 0217 | 6652 | 38
23 | 21445 | 57673 | 219% | 354k 0218 | 8631 |17
24 | 21471 | 97667 | 21988 | 5433 | 0239 6569 |38
25| .21507 { 97681 | 22017 | 4.5¢20 | 10239 | 4 &%) 35
26 -.21530 § 97855 | 22047 | 357 | 0240 | 6448 | 3a
27 [ 21559 | 97548 | 22008 | . S294 0241 | 5388 [N
28| 21587 | 97542 | 22108 | 5232 0241 | B4 | 32
29| .21618 | 97535 | 25139 | 5189 | 0242 5281 | 31
30| .21644 | 97630 | 72189 | a5i07 | 10243 46201 |30
3 .21672 | 97823 | 22200 | So4s 0243 | 6142 | 28
J2 | 7ot | 9reir | 22230 | 4983 | o244 508) |23
33| .2129 | ssn |28 921 0245 | s021 |27
34| 20057 | 9704 | 22291 4860 0243 | 3968 |26
3520786 | 97538 | 22327 | 4 4199 | 1.0246 | 45301 25
36| 284 | 97592 | 22053 | ardr | o2er | saan u
| 21aa3 | 9rsas | 22383 | 4e76 | o242 | Sis2 |73
) 21any | 97579 | Zaaia | aess | Cp2ag | %122 2
39 .21899 | 91523 | 224ad | asss | 028 | ses3 |2
4021928 | 97566 | 22475 | 4 4434 | 10249 | 4 %0t | 20
AL | 20956 | 97560 | 22505 | 44l 0290 | ss48 |19
42 | 21985 | 57853 | 22506 | 433 0251 | 5435 |18
41| 22013 | 97547 | .z2%46 | 4313 0281 | S48 |17
44 22040 | 97541 | 22997 | 42 0252 | 5369 |18
451 22000 | 37534 | 22628 | 44154 | 10253 | 45211 |1s
46 | 22098 | 97528 | 22658 | 4iM 0253 | 8383 14
AV 22126 | 97521 | z26%8 | 4024 0254 | 8188 | 13
48| 22155 9518 | 2ng | Laons | 0285 | 137 |12
43122083 | 9y%08 | 22750 | 3956 | 0255 | <ov% |11
50 | .22211 | 97502 | 22781 | 4.3897 | 102% | « %021 |10
511 .22240 | 97435 | 22811 | 338 | 0257 | 4%« | 9
8 2226, 37483 | 22842 | 3779 | oast | 4907 | @
3| 28 37483 | 22812 A 0258 | 4850 | 7
41 22325 | 1476 | 22903 | 3582 | 0259 | 491 &
S8 |.22353 | 97470 | 22934 | 43604 | 10260 | 44736 | 5
36 22382 | 90463 | 22964 | 3546 [ 0260 | 4875 | 4
$7 122010 | 987 | 22998 | ass 026) | 4523 | 3
S8 aN38 | 9ra50 | 23025 | 3430 | o262 | 4%es | 2
591 22487 | Snad | 23086 | (1372 0282 | 4510 | 1
80| 22495 | 32437 | 23087 | 43305 | 10283 | ease | 9
N | Coxina | Sine | Cotan, | Tan. | Cosee | Secant | ™




M| Sine | Cosine | Tan | Cotan. | Secamt | Cosee | W
0 .22495 | 92437 | 23087 | 4.3315 | 10263 | 4 445¢ {50

1].22523 | 97430 | .230107 | 3257 | .o2s¢ | 4392 1%%

2| .22552 | 97424 | 23148 | 3200 0264 | Q7 (%2
3| 20580 | 97407 | 23179 | 3M43 | 0265 | 42 [ S)

4] 22¢08 | 9Ll | 2 J086 | 0266 | 4231 |56

S 22637 | 97404 | (23240 | 43029 | L0266 | 44106 |55
6].22665 | 97398 | 23220 | (2972 | .0z267 | 4121 | S¢
7| .22693 | 97331 | 23301 2316 | 0268 | 4085 |53
8122022 | 97384 | 23332 | 2359 | .026@ | 40il |S2
91.227%0 | 91378 | 23363 2 A9 | 199 | 5L
10| 22778 | 97371 | 29393 | 42040 | 10270 | 43301 | %0
10| .22807 | S7364 | 20424 | 2691 | 027 | 3847 |
12 .22835 | 97358 | .23455% | 2635 | 02) sz |4
£31.22861 § 92351 | 234ES 519 am mnaia
14| 22892 | 97344 | 23518 232 0213 | JJ68¢ |48
15| .22920 | (97338 | 23547 | 4.2468 | 1.0273 | ¢.3630 | 5
16 .22943 | 92301 | 235N W13 ) 022« | 356 (U
(7] 22997 | 9332¢ | 23608 | 2358 08| a4
181.230C5 | 97318 | 23833 | .2301 | 0278 | 3488 | &2
19 23033 | 57311 | .23670 | 2248 ) .0276 | 3415 |4l
20| 23061 | 97304 | 23700 | 4 2193 | 1.0227 | 4.3362 | 40
21| 23090 | 91738 | 11yl 1 o8 | 3303839
22| 23118 | 729 | 20082 D278 | 32%6 ()4
23] 22146 | 97284 | 23193 2030 0279 301 |
24 ) 23175 | 9277 | 2323 1976 Q280 | 3150 |36
251 23203 | L9021 | (23854 | 4.132) | 1.0280 | 43098 {33
261 .23231 | 37264 | (23835 L0281 | 3048 14
27| 23260 | 97257 | .23916 1514 0282 | 2993 |13
28| 23288 | W7 23946 1760 | 028) | 2341 {32
29 ) 23316 | 9244 | 297 0283 | 2888 {J1
30| 23344 | 37237 | 24008 | 41653 | 1.0284 | 42336 | 10
31 .23003 | 27230 ) 14003 1 0238 | 281Dy
32| 2340t | 91223 | (24062 1546 | 0285 | 273323
33).23429 | 37216 | 24100 | 3493 | 0286 | 2531 {2V
34| 23458 | 97210 | (24131 1440 ) 0287 | .2630 j 26
35| 23485 | 37I03 | 24182 | ¢ 10288 | «2579 [ 25
36| 23514 | 37198 | 24192 1135 0288 | 2527 | 4
37| .235¢2 | 97185 | 20222 1282 L0289 716 | 13
381.2390 | 97182 ) . 2425¢ | 1230 ) 0290 | (2425 22
39.23599 | 97125 | 24285 | L8| 0291 | 235 (U
0| 23627 | 97165 | 24315 | 41125 | 19231 | 4.2324 |20
4y | 23855 ) 87162 | 24345 | 1073 | 0292 | 2273 | 1%
2] .20800 | IN55 | 2007 | o022 0293 223118
Q3] 2302 ] 9T14B | 24408 | 0970 | 0291 | .2l |17
44 22040 | STI4L | 20433 | 0918 0230 | 2122118
451 23768 | 97134 | 20470 | 40857 | 10235 | 42072 | 15
A6 21097 | 3120 | us | omS | 0296 | 2022 J 14
4y | 21815 | 97120 | 24531 orse | 0296 | 1972 |13
48| .2385) | 97113 | 24542 073 | 0297 | %3 |12
49 .23881 | 97106 | 24533 | 0682 | 0238 | .1873 |1l
50| .23950 | 37093 | .24€24 ) 4051) | L0299 | 41824 1 10
SE|.23338 | 97092 | 24655 | 0560 | 0299 | 174} 9
$2| 20964 | 97085 | 24586 | 09 | 0300 | 1725 ) 8
$3 ] .239%4 | 97079 | w717 0458 | 0301 1676 | 7
S4 ) 24023 | 97072 | 24747 | o408 | 0302 ] 57 ] S
$5] 24051 | 97065 | 24778 | 40358 | 1U302 | 41578 | S
551 .24075 | 97058 | 24809 | 0307 | 0303 | 1529 4
57| .2410) | 97051 | 24840 | 0257 | 0304 | 1431 | I
SE] .24%36 | 97044 | 24871 ) 0207 | 0308 | 1832) 2
59| 24164 | 97037 | 1302 0157 | 0305 | .1384 | 1}
60| 24192 | 97029 | 24933 | 40108 | 10306 | 41336 | O
M | Cosine | Sine | Cotam | Tan Corec. | Secant | M

14°
M| Siwe | Cosine | Tan | Cotan. | Secant | Cosme | M
0 24192 | 97029 | 24933 | 40108 } 10305 | 41335 [ &0
3] 24220 | 97022 | 4%%A | 0OSE | 0307 | 1287 |99
2| 24249 | 97015 | 24935 | 0009 | oMok | 1239 |58
3124200 | 37008 | 25025 | 29959 | 0308 | .119) |57
4] 24305 | 97201 | 2505 | 9910 | .0 1144 | 56
S 1 24333 | 95954 | 75087 | 39351 | 10310 | € 1096 | %5
§ ] 24361 | 96987 | 15618 | 9812 | O3 | 1048 |54
7| 24330 | 96980 | 25149 | 9763 | 0111 | .00l |S3
8 24418 | 959713 | 25130 | 74 | 0312 | 0933 |%2
9| 24446 | 965966 ) 75211 9665 0313 | 0906 |51
10 ) 24474 | 95959 | 25242 | Y9616 | 10014 | 40859 | 50
11 24502 | 95952 | 25273 | 9568 | 031« | 08]2 |49
12| 24531 | 96944 | 25304 | 9520 0315 | 0765 {48
13) 24559 | 36307 | 25335 | 9471 | 03161 o2 |47
14| 24537 | 96930 | 25366 | 942) 0317 | 0832 {46
15| 24615 | 96323 | 25397 | 35375 | 10317 | 40628 1as
16 | 24643 | 98916 | 25428 | 9127 | 038 0879 |4
17 ] 24672 | 96909 | 25459 | 9279 0319 | 0537 |43
18] 24700 | %69) | 25490 | 9211 0320 | 0486 a2
19| 24728 | 96834 | 25521 NN 0320 | Q40 j 4l
20| 24756 | 96887 | z5552 | 3.9116 | 10321 | 4 039¢ | 40
21 24784 ) 96830 | 25543 | 9089 | 0322} oMg |
221 24813 | 96273 | 25614 | %0472 | 0323 | 030218
23| 24841 | 96385 | 25645 | 8994 | 0323 | 02% | W7
24 | 24863 | 96358 | 75676 | 394) 032¢ | 0211 {38
25| 24397 | 96AS) | 25707 | 33300 | 1.0325 | ¢.0168 |28
26| 24925 | 98344 | 25738 | 8RS3 | Q126 | 0120 |34
27| 24953 | 95835 | 25769 | %07 | 0127 | 0024 [ M3
28 | 24982 | 95329 | 25000 | 3760 | 0327 | 0029 | 32
29| 25010 | 56322 | 25831 | 013 | 0328 | 15984 | 31
30| 75038 | 36815 | 25862 | 18667 | 1.0329 | 19939 |30
31 | 25066 | 96307 | 25893 | 2621 | 0330 | 9494 |29
12 | 25094 | 96800 | 25924 | ASM | 0330 | 930 |28
33 25127 | 96793 | 25955 | asIs | o3| 9ans | Y
34 25151 | 9673S | 25945 | 2482 | 0332 | 9160 (26
35| 25179 | 96778 | 26017 | 18436 | 10333 | 19716 | 28
36| 25200 | 96771 | 26048 | A3%0 | 0334 | 9622 |24
17| 25235 | 967183 | 26079 | 835 | 033 | %y |2
38| 25261 | ¥ | 26110 5299 0335 | 9483 | 22
39| 25291 | 96749 | 26141 ATS5¢ Q336 | 9839 |21
40| 25319 § 96741 | 26072 | 38208 | 1.0337 | 39495 | 20
ab ! 293a% | 96734 | 26201 | 63 | 0338 9451 115
421 25306 | 96727 | 26234 | B118 | 0338 | 5408 |18
43| 25404 | 95719 | 26265 ( 200) 3| I
| 25432 | 96712 | 26297 | 2027 | o030 | 9320 |16
a5 96704 | 26328 | 30983 | Lo3al | 3927 [ 1S
46 [ 25428 | %697 | 263%9 J933 0341 [ 204 | 14
47| 25516 | 96690 | 26390 | 7893 | 02| N%0 N
48 | 25544 | 96532 | 26421 JB48 | 033 | 8147 |12
43| 25513 | 96675 | 26452 180& 0lad | 54 | 11
S0 | 25601 | 96667 | 26483 | 37759 | 10328 | 3906] | 10
51| 25629 | 966A0 | 26514 IS | 035 | So18 | 9
52| 2957 | 96652 | 26546 | J671 | 05| A9)6 | 3
S3| 29685 | 26645 | 28517 7627 | o037 81| 2
S4| 25713 | 96638 | 26608 1533 0)48 | 38% ! €
S5 | 25741 | 36630 | 26539 ) 37539 | 10049 | 1R84S
SC| 25763 | 96623 | 26670 | 7495 | 0323 | A0S | 4
S$7|.29798 | 96615 | 26701 | reSL | 0350 | s63 | 13
S8 | 25826 | 95608 | 26732 | 1407 | o3t | 8r21 | 2
55 | 25854 | 936600 | .2675¢ 7164 | 0JS2 | 8619 | 1
60 | 25882 | 96592 795 | 37320 | 1.0053 | 38637 | ©
M | Cosine | Sinm | Catan Ten. | Cosec, | Secant | M




{

M| Sine | Cosine | Tan Colan, | Secant | Cosec. | M
0| 25887 | 96592 | 26795 § 3.7320 | 1.0351 | 385 |
1).25310 | .56 0826 | 1217 0JS3 | 8535 59
2| ,25938 | 96577 | 1685 1234 | 0154 | 8553 |58
3| 25966 | 96570 | .cSBe8 7191 0355 | 8512 | &
4| 25994 | 96562 | 26320 1147 03% | 3470 | 56
S| .26022 | 26555 | 26351 | 37104 | 1.0357 | 38428 |55
6 | .26050 | 96547 | 26582 | 7062 | 0358 | 337 (%4
7| .26078 } 96540 | .2701) 1019 D358 | 8345 | 53
8| 26107 | 36512 | 27044 | 6976 | 0359 8304 | 52
9| 26135 | 96524 | 27076 | 6933 | 0350 | 828} | SI
10 | 26083 | 96517 | 27107 | 16891 | 40361 | 3822 | RN
11| 26091 | 96509 | 27138 | 6848 | 0362 | Bi8l |43
12 | 26219 | 96502 | 27159 0362 8140 148
11| 26247 | 964% | 27201 164 03£3 8100 | &7
14 26205 | 96485 | 27232 | 6722 | 0354 | 8035 |48
15| . 26303 | 36473 | 27263 | J.6675 | 10385 | 38018 |45
16| 26111 | 36471 | 27294 6637 056 7978 |44
17 1.261%5 | 96aé3 | 27326 | 6536 | .0367 % a9
I8 | 26387 | 96458 | 27357 | 855¢ | G387 7897 | &2
13 ] 26415 | 96443 | 27333 | &S .0J68 7857 |41
20 | 26443 | 96440 | 27419 | 36470 | 10383 | 37816 } 40
20 | 26471 | 96433 | 22451 | 84 ona | Tus |29
22| 26499 | 36425 | 27482 | 63%7 | 03N 1736 | 38
23| .26%27 | 95417 | 2781) 6148 an 16971 | 37
24 | 26556 | 96409 | 27544 | 6305 | 0372 7657 | 36
25 | (26584 | 56402 | 27576 | 36283 | 1.0373 | 3.781) |35
25 | 26612 | 96394 | 27607 | 8227 0t 1577 | 3¢
27 | 26640 | 36186 | 27638 | .6i8I 0375 7538 | 33
28 | 26668 | 36374 | 27670 | 6140 | 0378 a9 | 32
29 | .26696 | .3€271 | 27701 6100 | 0376 7459 | 31
30| 26724 | 36383 | 27732 | 3 L0377 | 37420 | 30
30| 26752 | 96385 | 27164 | 60I3 | 032 7380 | 29
32| ,26780 | 96347 | 27795 | 5311 | 0313 | 734l |28
33 | (25808 | 96340 J826 | 5917 | o300 7302 | U
J4 | 26836 | 96332 | .27858 | 5896 | 0381 | 7263 |26
35 | 26868 | 3632¢ 35856 | 10382 | 3.722¢ |25
36 | 26852 | 96316 | 27920 | S816 | 0382 | 7186 |24
37 | 26520 | 96308 | 27952 | 5776 0383 na |a
38 | 26548 | 96301 | .27983 | 5736 0384 g0y 122
19 | (26576 | 96293 M| 0385 | Jore !l
40| 27004 | 56285 | 28046 | 35656 | 10386 | 37031 |20
4) | 27032 | w277 77 | 561§ 0387 6991 ) 19
42 1 27060 | 36265 | 23109 | 5576 | 07 6935 | 18
€3 | . 27088 | 96261 | 28140 | 5%3& | o0)ak | €917 |17
A4 20116 | 96280 | 28171 | 5497 | 0389 | 6873 |16
45 | 27144 | 96245 | 23203 | 35457 | 10390 | 16840 | )5
46 | 27172 | 95238 | 28234 | S418 | 0351 6802 | 14
a g 96220 | 28266 | 53 0352 | 6765 )13
48 | 27228 | .962%2 | 28297 | S339 | 0383 | 6727 |12
49 | 27256 | 96214 | 23128 | . 0193 6689 | 11
$0 ] .27284 | 96206 | 28360 | 35261 | 10394 | 16651 |10
51| .27312 | 96198 | .28J%1 | .52 DI85 | 6614 | 9
52 ].27340 | 9615C | .28423 5183 | 0336 | 6576 | 2
§3 | .27368 | 96182 | .28454 Sidd | 10397 | 86533 | 7
54| 27356 | 96174 | 28486 5105 0338 6502 | &
55 | 27424 | 96166 | 285)) L0199 | 36464 | §
§6 | 27452 | 96158 | 28549 | 5028 | 0199 | ee17 | 4
$T].27430 | 58150 | 28580 0400 | 6390 ) 3
$4 | 27408 | 96342 | BEl) 0401 | BISI ] 2
$9 | 27536 | 9613¢ | 28643 | 4912 | 0402 6316 | 1
60 | 2794 | 96126 | 28674 | 14874 | 10403 | 36219 G
M | Cagine | Sine | Cotan. | Tan | Cosec. | Secant | M

M| Sine | Cosine | Tan Cotan, | Secan! | Cosee | M
Q| 27564 | S6176 | 28504 | 3a874 | 10402 ) 36279 |80

1].27592 | 96118 | 23706 | 4 0404 | 8243 189

21 27620 | 96110 | 28237 | 41938 | 0405 | 6206 | 58

3| 27648 | 56102 | 28763 | 4760 | o406 | 6563 | &7

4| 27675 | 96094 | 28300 | ¢722 Q406 | 8133 |56

S| .27703 | 56086 | 28337 | 14684 | 10407 | 36095 |55

6.20031 | 96078 | 28863 | 4646 | 0408 | 6080 | 54

7| .27759 | 96070 | 28835 | 4603 | o403 6024 |53

8] .27787 | S6062 | 28926 | 4570 | 04alO | 5987 |52
§( 27815 | 96054 | 28958 | 4513 04ll S95L | 8)
10 27843 | 96045 | 28990 | 34455 | 1.0412 | 35915 | %0
1] 20871 | 96037 | 25021 “ss 0413 | 5879 |48
12 .27893 | 96029 | 29053 | 4470 | 0413 | 5843 |48
13 .2092) | 3602) | %0M4 A28 | Dele | SBO7 |4
[4 ] 27955 | 96013 | 29116 | 4345 | QOIS | SI12 [ 46
15,2798 | 96008 | 29147 | 34308 | L0416 | 3.5736 |45
18] 28011 | 25987 | 29179 | 4271 ] o4 | S0 | a4
17| 28079 | 99989 | 29210 | 4234 | 041K | 565 |41
18| 28087 | 95980 | 29242 | A4I97 | Qa3 | 5823 |42
15| .28094 | 95572 | 292M 4160 0420 | S5l
20| 28122 | 959364 | 29105 [ 34124 | 10420 | 15559 |40
21| 28150 | 9585¢ 33) | 4087 | _cadt | 8523 |39
22| 28178 | 55943 | 29162 A0S0 a2 423 | 18
23 | 28206 | 95940 | 25400 Wi 0423 | 5453 | 37
24| (28234 | 95911 | 25432 Qau | 5418 | 36
25| 26262 | 99321 | .2346] | 33541 | 10425 | 25383 |35
26| 28290 | 95915 | 19495 0426 ) S348 |
27| .28318 | 35307 | 29526 | 3868 | 0427 | 5313 |33
28 | 28346 | 95898 | 29554 | 3832 0428 | S279 |32
29| 28374 | 95890 | 29590 | JJ9S | LCe23 | Su44 |3)
30| 28401 | 958E2 | 29621 | 13759 | 1.0429 | 3520% | X0
3 .wg! 9587¢ | 2868) | 37 0430 | SUS |28
32| 28457 | 95365 | 29685 7 061 | S140 | 28
33| 28485 | 95857 | 29716 | 385) 0432 1 8108 | 7
34| 28513 | 9S8¢9 | 29742 E 30 0431 | S072 |26
35| 28%4) | 95340 | 29780 | ] 1043¢ | J200T 125
16| 24568 | 95812 | 29811 | 334 0435 | 003 |4
37| 28597 | 95824 | 29841 0436 | 4969 123
38| .28624 | 95816 | 23875 | 473 | 0437 | 34835 |22
39 28652 | 55807 | 23506 | 4381 0438 | 4301 |21
40| 23680 | 95755 | 239]8 | 13402 | 10438 | 34867 |20
41| 28708 | 95751 | 29970 7| 0439 | 4833119
47 28236 | 95732 | 30001 IR a0 | 4759 |18
A3) 20064 | 95774 | 30Q1) § 32%& | O4dl | 4786 17
4] 292 30085 | 261 0442 | 4732 |16
45| 28820 | 35757 | 30096 | 23226 | 10443 | 34638 |15
a6 28847 | 95749 | 10128 | 191 | Oade | asaS U4
A7) 28875 | 95740 | 30180 | 3156 | 0445 | 4832 (1)
43| 28503 | 95732 | 30182 | 3121 0446 | 4558 | 12
49| .28930 | 95723 | 30233 | 3087 | 0447 | 4885 |11
50 .289%5 | 95715 | 10235 | 33052 | L0448 | 34332 | 10
S11.289&7 | 95707 | 30287 | 3017 | 044 4458 | 9
52| 29014 | 95698 | 30319 | 2.2981 D449 | 4465 | 8
$3) 29042 | 95690 | 3030 | . 0a%0 | a4d2 | 2
54| .29070 | 95681 | 30382 | 2914 | 0451 | 4X9 [ 6
55| 29098 | 95673 | 0414 | 32879 | 10452 | 34386 | S
56 | 29126 | 95664 | 30446 | 2845 MS3 | 3|«
57| 29154 | 95656 | 30478 2811 0454 | 4301 | 3
58 | 29181 | 95647 | 30805 2071 0485 | 4268 | 2
59| 29209 | 95639 | 30541 | 2742 | 04%% | 4216 | |
60| 29237 | 95630 | 30573 | 3.27C8 | LO4ST | 34202 [ O
M | Cosine | Sine | Cotan Tan Cosec | Secant | M
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M| Sine | Cosime | Tan | Cctan | Secant | Cozec. | M
0] 32557 | 94552 | 24433 | 79042 | 10505 | 307115 |50
1| 3258¢ | 94347 | 34465 | 9015 Q577 | 083D |59
7] 2812 | 94533 | 44ss | m9m? 0574 | 0684 | S8
3] 32639 | 94523 | J4%i0 | 8960 0579 | 0832 |57
4] 32667 ) 94514 | 34561 | B93) | 0%40 | 0612 (%6
S| 32654 | 94504 | 14555 | 78905 | 1 053] | 30828 | 55
61 32772 | 94498 | 34R2N | BRTR | 032 | 0361 |34
V| 32749 | 54485 | 3466] - 1 0584 1 0335 (83
8| 32077 | 94476 | 3469) | 8324 | 0585 | 0509 | S2
S| 32804 | 94456 726 9 ) 0588 0484 | 51
10| 32832 | 94457 | 34758 | 28000 | 1.0%a7 | 30483 | S0
10| 32359 | 94447 | J4791 | 824) | 0583 | 0433 149
12| 32087 | 94438 | 3¢824 , 8216 | 0533 | 0407 |48
13 )] 3291 | %4428 | MB% 2689 0590 082 @
14| 32942 | 4418 | 34889 | B662 | 053] | 0337 |45
157 32963 | 94409 | 34921 | 28636 | 10592 | 3C33L |45
16 ) 32996 | $¢)99 | 2454 8609 n§93 | U306 |44
L7 ,33024 | 94330 | 34947 4582 0434 031 (4
18| 33051 | 34380 | .35019 2555 | 089S | 0236 | 42
191 33079 | 54370 | 35052 | 8529 | 0S36 ;| 0231 !4
200 3316 | S4361 | 3 28502 | 12932 | 10206 | ¢C
20| 3134 | 94351 | X017 | 8476 | 0533 | 0181 | )9
2| 1081 | 9430 5150 Baas 0600 01%6 | 2R
23| 13189 | 94332 | )51a3 8421 0601 ot |37
24| 23216 | 94322 | 35208 | 8396 | 0602 [ 0106 | 35
25| 31243 | 94313 | 35248 ) 28370 | 1.0601 | 20081 | 3S
26| 23271 | S4303 | 35281 A 0604 0056 |
27| 33298 | 94293 | 35314 | B14E | 0eCS | .0G3I | 33
28| 13326 | 94283 | ISME | 81 0606 | C927 |32
29| 13353 | 94274 | 35379 | 865 | 0607 | 29382 |1
30| J3IB1 | 94268 | 35412 | 28235 | | n6Cd | 29357 |10
31| JJAUE | 9425¢ | 35445 | E20) 0609 | I3
321 32435 | 9445 | 38407 | m182 0611 9908 |28
331 33463 | 24235 | 35510 | .8lEl 0612 | 983+ 1 2
34 334%0 | 94225 | 5543 | 8135 | D€L} | 9333 {2
35| 33518 | 94215 | 35575 | ©8109 | 10614 | 29815 ) 25
36 ] 33545 | 34208 | 35608 | 8083 | 0515 | 93810 4
371 33512 | 94196 | 33641 | 80%7 | C61€ | 9746 | 2}
38| 13600 | 94136 | 35674 | 802 | 0617 | 482 |22
391 13827 | %416 | ISC? .30C6 518 9738 [zl
40| 236%5 | 34i67 | 35733 | i 10819 | 29713 20
&1 33682 | 94157 | 35772 | 7954 | 0620 | 3689 | (9
42] 32963 | ganar | 315805 N9 | ol 3685 | |3
43 33793 | 94137 | .3582% 730 0823 el | T
A4 32284 | 94127 | 35471 Ri 0524 SE17 |16
45! 13792 | 94113 | 35904 | 2.7852 | 10028 ; 29593 | 15
461 JI819 | 94108 | 15936 | 7327 | 0525 { (3569 |14
47| Jla4s 3 | 35963 | 7801 0627 § 9% 113
ARG 338N 3 | 36002 J176 2”28 s |12
€3] .13901 | 34078 | 36035 1151 0629 9¢37 i1
50).31928 | 94063 | 36068 | 27725 | 1 0£30 | 2 | [0
51| 339%6 | 04033 | 16101 7100 | 9832 | 9450 | 9
52 33983 | 049 1 Te7S | 9633 ] JeE | 8
S37 34001 | 94039 | 36167 5% 263 3402 | ?
S4| 34038 | 94079 | 36199 | 7825 | 0835 | 3| 6
$5 | 34065 | Se019 | J€232 | 27600 | 10535 | 29355 | ¢
$6| 34093 | 94009 | 18265 575 0837 iRl
$7| 34120 | 93999 | 36298 | 7550 | 063§ | 9108 | 3
$3 | 34147 | 52389 | 3833 7525 | 0633 | 9285 | &
53| 34175 | @979 7500 | 0641 9261 |t
50| 34202 | 93969 | 38397 | Z747% | 10547 | 23238 | @
M| Cosine | Sine | Cotan Tan Cotec, | Secant [ M

20°

M| Sine | Cosine | Tam. | Cotan. | Secan Cosec. | M
0| .34202 | 52969 | 36397 | 27473
[ 36229 | a39se | 3eu30 | “yeso | Mgeas | 230 |8
21 34257 | 51349 | 1848) 1428 .0“4 ‘,"' 5
3i3eam | 93919 | 36496 | 2400 | aeas | “gies s’
413008 193529 | 36529 | 7336 | ogas | 9145 | s
134339 | 93919 | Jese2 | 2.73%1 10647 | 29122 |55
6 34366 | 53909 | 36595 | 7326 | oeas | 9qaz | 54
7134293 | 93899 | 36628 | 7302 | gssa | 'sors |43
834421 | 91885 | 36661 | 7277 | ‘osst | ‘9083 |4
3134448 | 93879 | 36894 | 7257 | ogs2 | ‘3079 | <)
10| J44)S | 93869 |.36727 | 2.722% | 110653 | 7 9006 | S0
11} 34502 | 93859 | 36760 ( 7204 | 0654 | g9g3 49
12| 34530 | 93849 | 36793 | 7179 | 0633 | ‘3960 |43
13| 34557 | 93839 | 35826 | 7155 | 0636 | ‘@937 |47
1) 34sed | 93823 | 3s5e89 | 7130 | 0658 | 3915 |46
15| 34612 | 93819 | 36892 | 27006 | 1.0659 | 2'wwe3 |45
(6] 34639 | 93309 | 36925 | 7082 | 0660 | sss9 {4¢
17134686 | 93799 | 36958 | 7058 | 0661 | ‘3846 |43
(3| 36693 | 93733 | 36991 | 703) | 0662 | ‘za24 |42
19 34721 | 93779 | 3t02e | 7009 | 0853 | ‘zadt | a1
20| 34248 | 93763 [ 37057 | 26385 | 10624 | 23778 | 40
21| .Jzrs § 93758 | 37090 | 6351 | osse | “s7%s | 39
22| Jes03 | 93748 | 37123 | 6537 | ‘oss7 | 8733 (33
2334830 | 51738 | 3716 | 69t | oses | 711 |37
4] 4857 | 93128 | 31190 | 683% | 0869 2638 | 36
25| 34834 | 93013 [ 37223 | 26865 | 10670 | 23885 | 3¢
26) 34912 | 33708 | 39285 | 6341 | oerr | “mead |31
27( 34333 | 93598 | 7289 | 6817 | ‘073 | ‘meat |33
28| 34966 | 93637 | 32322 | 6794 | oe7a | ss99 |37
29| 34393 | 93677 | 37355 | €170 | oers | ‘asp7 |33
30| 3%21 | 93¢87 | 3 26746 | 1067 | 255t |30
31105048 | 92657 | 37422 | 6722 | o611 | “msiz |39
32| 35075 | 83647 | 37455 | 6899 | ‘o678 | s510 |28
33| 35102 | 93637 | 37488 | 6625 | 0673 | ‘maas |27
34| 33130 | 93626 | 37521 | 6652 | ‘cedl | .aaes |26
35| 35157 | 93616 | 37554 | 25628 | 10622 | 28444 | 25
36| 35184 | 93606 | 37587 | 6604 | o0ead | sazz |24
37| 5211 | 33596 | 3767) | 6581 | oesd | 3400 | 23
38| 35239 | 93585 | 37654 | 5558 | oeas | @yre |22
39 | 15266 | 53575 | 37687 | 5534 | oe3s | 'a3se |21
40| 35291 | 93365 | 37720 | 28511 | 10683 | 2 20
A6 .35320 | 93385 | 37754 | 6487 | o689 | “a3iz |19
€21 35247 | 93544 | 37787 | 6484 | cesn |z |1a
43135008 | 53524 | 37820 | 544l | ces) | azes |17
du| 3502 | 93524 | 37853 | s418 | oSz | ‘3247 |15
45| 35429 | 33513 | 37887 | 26394 | 1069« | 28728 | |5
| 35456 | 91503 | 3920 | 8371 | oe9s | a20a |14
AT 35483 | 93433 | 37953 | 6348 | 0696 | 3782 |13
dn|assul | 93e32 | 13s6 | 6325 | 96%7 ) men |12
43| .33538 | 93477 | 33020 | 6302 | oess | mi3s |11
50 ) 35565 | 93452 | 33053 | 26279 | 10893 { 28117 | 1
SU| 35592 | 33451 | 3s02s | 6256 | 0701 | “3096 | 9
$2| 35619 | 33«1 | 33120 | 6233 | o702 | wora | @
53| 35647 | 33431 | 38153 | 210 | o0 | ‘ses3| 7
54| )s87¢ | 93420 | 32186 | €187 | ‘o704 | mo32 | &
a 35701 | 93410 | 38220 | 2.6i64 | v 0708 | 28010 | §

35728 | 93400 | J8:s3 | &i42 | oror | yeme | 4
574 35755 | 93183 | 3ez86 | 6ity | oros| 7988 | 3
§ 'iﬁ% 3%%3 iﬁﬁ &073 '3?"8 jass | 1

X : . ) | 1925
€0 | 35837 | 53388 | 3 25081 | ront |2 «‘v
M| Cosine | Sine | Cotan. | Tan. | Cosec | Secant | M




{

M| Sise ! Comne | Tan. | Cotan. | Secant | Cosac | M
O 35237 | 53158 | 38386 | 26051 | 10711 | 27904 | %0
1| 38864 | 53343 | 38420 | 6028 | 0713 a83 (%3
2| 35890 | 93337 | 38453 014 | 882 |58
3| 35918 ] 92327 | 38486 | 5983 | OS5 | .84l |57
4| 35845 ! 91316 | 38520 | L5960 ons | mxe %
S| .3%872 | 93306 | 3855 | 25938 | 10717 | 2.7799 | 55
6| 36000 | 93295 $87 | 5916 | 079 | 228 (54
7| 36027 | 93285 | 38620 5893 o] 57|83
8| 36054 | 91274 | 38654 | 587 o1 M
9| 36081 | 91264 | Jaem 5543 0722 | s |51
10| 36108 ; 93253 | 38720 [ 29826 | 1.0723 | 2.7694 |30
1) ] 36135 | 9324] | 38054 4| 0725 | 7674 |49
12 38162 ] 93232 | 38787 | sy81 | 0728 | 7651 [48
13| 36189 | 92222 | 388zl 79 | or2r | 1632 [ 47
14] 36217 | 93211 | 38854 137 D728 | 7611 |46
15| 36244 | 93201 | 38238 | 2.5N15 | 1.0728 | 22531 [ 45
16| 38271 | 93190 | 38921 5693 0731 | L7520 4k
17].36298 | 9180 | 38555 | S671 | .0732 | .7550 |43
18| 36325 | 93169 | 38938 | %649 | 0733 | .7S29 [42
19| J61S2 | 93158 | 39022 627 0734 | 7509 | 4
0| 36379 | 9314k S 12505 | 1.0736 | 27488 |40
20 | 6406 | 91137 | 39039 | 5583 0737 | 7468 | 33
25| 38433 | 93127 | .92 $56) 0738 Jaay | 3x
23| 36460 | 93116 | 39156 $539 0239 | a7 |22
24 | 36488 | 93108 | 39189 | 8517 Q740 | 7406 } 36
25| 36515 | 93095 | 9423 | 25495 | 10742 | 2.7335 | 35
76 | 36542 | 32084 | 39257 | 5413 0743 | 73586 |34
17| 36%9 |} 33074 | 19290 | 81 O7e4 ] 76|33
28| 36596 | 93063 ! 39324 | 5430 | 07aS | 7325 |32
29| 36623 | 93052 | 39157 | S48 0747 | 7305 |31
30| 36650 | 93042 | 39391 | 25386 | 10748 | 27285 | 30
38| 6677 | 83031 | 39425 | 8165 0749 | 7265 | 23
32! 36704 | 91020 | 39458 | Sl | 0750 | .j245 |28
33| 36731 | 92010 | 39492 | 5322 | .07%) | 225 |7
34| 36758 | 92999 | 39525 | 5300 | 0053 | 7205 (26
IS | 34785 | 9 39553 | 25278 | 10754 | 2.7185 | 25
36| J6817 | 92974 | 39993 | %257 | 07585 | .meS [
37 | 36839 } 92967 % 1% OrE | s |
38 | 36866 | 92956 | JS660 21 0758 | s
39| 6893 | 92945 | 19694 5193 0759 | (7105 |21
40| 36521 | 92935 | 29727 | 25171 | 1.0750 ; 2.7085 | 20
AL | 36548 | 92924 | 19761 5 0761 7085 | 1y
&2 | 36978 | 92913 | 39795 5129 07683 | 4S8
43| 37002 | 92902 | J5%23 | Sios | 0784 | j026 | 17
44| 37029 | 92892 5086 | 07651 7008 | i6
45| 370% | 92881 2.506% | 1.0766 § 2,6985 | IS
46| 37083 | 92870 | 39930 | 5044 | 0763 | 6967 | M
47| 37100 | 32859 | 39961 5023 0769 | 6347 | 1}
AR | 3131 | 94 7 1 010 927 112
49| 37164 | 92 40031 453l 0| 6308 | 1
SO| 37191 | 92927 | 40065 | 24960 | 10773 | 26888 | 10
SL| 37218 | 32816 3 4539 o4 | 6859 | 3
52| 37245 | 92805 | 40102 4918 oS | 349 | 8
S3| 37272 | 92794 | 40166 897 one | 60| 7
541 3 92784 | 40200 276 ONE| 6810 6
S5} ,37326 | 92773 | 40233 | 24855 (| 10079 | 26791 | 5
$6 | 37351 | 92762 | 40267 4 0780 | 172 | ¢
S7 | 37380 | 92751 | .40301 4813 | 0731 | 6752 3
S8 | 37407 § 92740 | 40235 | 4192 03| 61331) 2
53| 37434 | 92729 | 40369 an 0734 | &4 |
60| 37461 | 92718 | 40403 | 24751 | 10788 | 248595 | @
M| Cosine | Siae | Cotan. | Tan. | Cosec. | Secant | M
ARQ°

22°

M| Sire | Cosine | Tan | Colan | Secasl | Cosee | M

0 37461 | 92118 | <0403 | 24751 | 10785 | 25695 | 60

I 37423 | 92707 | 40438 30 0787 | 6675 | %9

2 30514 | 92696 | 40470 418 0 656 | S8

3| 37541 | 92686 | 40504 “e 0739 | €837 | 52

1.3 92675 | 40538 | ¢ 0790 6618 | %6

5[ .37595 | 92664 | 40572 | 24547 | 10792 | 24599 | 58
61 37822 | 92651 | 40808 | 4&Q7 0791 | 6580 | M

7| 3649 | 92642 | 40640 | 4606 0794 68561 | 5]

8| .37676 | 92631 | 40673 | 4385 0795 | 68542 | 52

9(.3770) | 32620 | 40707 | .4%S% 097 6523 | 81
10| 37730 | 92809 | 40741 | 22545 | 1.0798 | 26504 | SO
11| 37757 | 92598 | 40778 4525 0799 BAES 49
12| 37784 | 92537 | 40309 | 4504 0801 BALS | 48
13 37800 | 92575 | 40343 | 44l 0802 644) | 47
14 ] 37838 | 92465 | 40377 | 4463 Q803 6423 | 46
15 ] 37865 | 92554 | 409IL | 24443 | 1080¢ | 25410 | 45
16 37892 | 92543 | 40945 | 4423 0806 6391 | 44
17 ] 37919 | 92532 | 40979 | 440) 080) | 6372 |43
13| 37946 | 92521 | «l013 4122 0208 6353 |2
19| 37972 | 92510 | ¢j0&7 4362 0410 £335 |4
20| 37999 | 92499 | 41081 | 2404 1.0811 | 2.6316 | 40
1IN 22482 | 41115 412 0812 | 5297 | 3%
P gu 92477 | 41149 410 0812 ETic B E! ]
23| 33080 | 92466 | 41183 | <23 0815 | 6260 | X7
20| 38107 | 92455 | 41217 ) 0816 | 6242 | 36
25| B3¢ | SI4e3 | 4125) | 242 10817 | 28223 | 3§
26| 33161 | 92432 | @125 | a2 0OR13 | BI0S | 1
0] 38188 | 92421 | a1319 4207 | 0820 | 5186 |33
28] IB214 | 92410 | 41353 4182 042t | 5168 | 32
29| 38241 | 9239% | 41387 4162 082 | 5150 | 31
J0 | 8268 | 92383 | 41421 | 2434 1.082¢ | 26131 | 30
10| 38295 | 92377 | 41455 a2 08248 | 6113 | 29
J2| 38322 | 92366 | 41439 | i 0826 | 6035 | 28
13| 384G | 92354 | a1%24 | 4c33 | oB2m | 8076 | 27
Ja| 38376 | 92343 | 1558 4063 0829 | 6058 | 26
35| 38403 | 92332 | 41592 | 24043 | 10830 | 2.6040 | 25
36| 35429 ) 92321 | 41626 | 4023 0832 | 5022 | 2¢
I7 | 3BASE | 92310 | 41660 | 4004 083) | 803 |23
38| 38433 | 92299 | €168 3984 L0834 5385 | 22
39| 38510 | 92287 | «1728 2236 ST | 2
40 | JB537 | 92276 | 41762 | 2.3945 | 1.0817 | 25849 | 20
ol | J8S64 | 52265 | 41797 | (1928 0833 31 119
42 38591 | 92254 | 41831 | 3905 | .0840 13 |18
41| 32517 | 52242 | 41865 | .Jsa5 08A1 | 5835 | 17
44| 38544 | 92231 | 418993 1887 0842 | 5877 | 16
45| 38671 | 92220 | 41933 | 2.3847 | 10844 | 2.5859 | 15
46| 18698 | 9 AI968 | 1228 | 0843 | 5EAl § 14
47| 38725 | 92197 | 42002 | 3208 | .084€ | 5823 | 1]
AR 385K | 92186 | 42006 | 3189 0247 | S80S | 12
(9| 38778 | 92175 | 42000 | 3770 | o849 | 5787 | M
SO | 38805 | 92164 | 42105 | 2.3750 | 1.08% | 2.5770 | 10
Si| 38832 | 92152 | 139 | 3731 0851 | Sisz | 9
2] 38859 | 92141 | 2113 2 0853 $23¢ | 2
$3) 38286 | 92130 | 4207 1592 o8%¢ | SNé | 7
S4| 38312 | 2118 | 4242 BN 0855 | 5693 | 6
$5 | .38939 | 32107 | 42276 | 23654 | 10857 | 23631 | S
S6 | 38966 | 92096 | 42310 | I 0858 MA1 | 4
ST | 38993 | 2084 | 42344 1616 0853 646 | 3
S8 | 39019 | 92073 | 42319 | .I5® 086! | S68 | 2
$9| 39046 | 32052 | 42413 | 3517 0862 | .S6ic | 1
60 | 39071 | 92050 | 474d7 | 23558 | 10864 | 25553 | 0O
M| Cotine | Sine | Cotan, | Tan Cosec. | Secant | M

L*™yo




M| Sine | Coswne | Tan | Cotan. | Secant | Cosec, | M
0] 39071 | 92050 | 42447 | 2 3558 2553 |80
1| .39100 | 92039 | 42437 | 38539 | 0385 | S8IS (%8
2| 39126 | 92028 ] 42516 | JS20 | 0868 | 5553 | S2
339153 | 52016 | 42550 50! 0863 | 5540 [ W)
4| 39180 | 92005 | 42585 4R ors9 5523 | %6
$1.39207 | 91933 | 42619 | 23463 | 1 070 [ 2 5506 | 5§
61 39234 | 919832 | 42654 | 3445 | 0372 | 5433 | 4
7| 35260 | 9197) | 42638 M2 0 W | 5
8] 39237 § 91959 | 42722 | 307 | 0874 | 548 |82
5| 39304 | 91948 | 42752 | 3388 | 0826 | 5436 | S|
10| 333al | 91936 | 42791 | 23369 | 10877 | 25419 [0
11| 39367 | 91925 | <2826 | 1180 0873 | 5402 |49
12| 29394 | 91513 | ¢2BE0 | )37 | 0830 | 5334 |48
13| 39421 | 91902 | 422 Al B8l 5187 |47
14| 39448 | 91891 | 42529 | 2234 | 0382 | 5350 |46
15 39474 | 91303 | 42963 | 2.327% | 1 OBB4 | 25123 (45
16 | 19501 | 91368 | 47538 BFal OS85 | 5J16 &4
179528 | 91856 | 43032 | 3232 | 0886 | 5299 |41
18] J955¢ | 91845 | 43067 | 2220 | .O&EE | 5281 |42
19 39561 | 91833 | 43108 | 3201 | CE89 [ 5264 |4l
20| 1960 | 91822 | 43136 | 2.318) | 1 O89] | 25247 (40
21| 39535 | 91410 | <1 64 0892 5210 | 39
22| 9561 | 91758 | 4320 JI4s 039} 213 118
23| 19888 | 917a7 | ¢32)3 | 27 | oC#sS | 5196 |17
4| N5 | s | 4 3109 0a%% 5179 {38
25 5241 | 91764 | 43308 | 23090 | 1.089) | 2.5163 | IS
26| 09758 | 91752 | 43343 | 3072 | 0899 | 5146 | 4
27| 19288 | 91ral | 4037 3051 L5060 $129 | 11
28| 9821 | 31729 | 43412 | 3035 0!6§ Mg |n
29| 39848 | 91718 | 43447 ny 0963 085 |
30 39878 | 31706 | 43481 | 22938 | 10304 | 2.5078 | 30
36| 39901 | 91694 | 43516 2980 0306 | S087 | 23
32| 39928 | 51683 | 41550 2952 | 0307 | 5048 |28
33| 29955 | 9671 | 43585 294 0308 | 5028 |27
34| 29981 | 91659 | 42820 | 2928 | 0510 | Soll |28
35| 40008 | Si6dn | 43654 | 22907 | 10501 | 24994 |28
36 | 40035 | 91638 | 43689 | .288% | 031 4978 |
37| a0osl | 3t6xs | 43721 | 2871 | 0S4 | avs) |22
38 | 0088 | 31613 | 42753 | (2853 0915 | 49e5 |22
33| 40115 | S16CL | 4379) 835 gy 4328 21
40| 40141 | 91590 | 43827 | 2.2B17 | 10918 | 24912 | 20
4) | 401ER | 91578 | 43862 | % 0920 | 4335 |19
42| 40195 | 91565 | 43837 | 2781 0321 4875 |18
41| 40221 | 315%4 | 402 .2?0 0922 ws 1 17
44| 40748 | 5154) | 43958 i745 | 0924 | 484 | 15
45| 40275 1 91531 | 24001 | 22727 | 0928 | 24823 |15
46| 40001 | S1519 | 44036 | 2709 | 0927 | 4313 |14
47| 40328 | 31508 | 44070 651 0%28 | 497 |13
a8 ¢03854 | 31496 | 44108 | 2673 | 0%28 | a7an | a2
43| 40341 | 31484 | 44140 655 | 0931 | 4784 | (1L
50 .40408 | 51477 | 44005 | 22637 10932 | 2e048 ) 10
SL| . 40404 | 51461 | 40209 | 2619 | 0934 | a1l 9
§2 | AD4G1 | G449 | aazud 602 0935 151 8
53| 404p) | 314)) | a3 384 0335 6% | 7
S4| 40514 | 31425 | 44014 2566 0338 453 | &
S5 | 405al | 91414 | 44349 | 22548 | 109%9 | 24666 | §
$6 | 40567 | 91402 | 44383 | 2511 0941 650 | ¢
§7 | 40594 | 51390 | sedid | %y | 0942 | 453 | 3
S8 | 20620 | 51378 | Aaes] 2455 0943 wig! 2
59| 40647 | 91368 | aeqdd | 2478 | 00e5 | ag02 | 1
50| 40674 | 51354 | 44523 | 22460 | 10948 | 24586 | o
M | Cosine « Sine | Colan. | Tan, | Cosec. | Secant | M

24°

M| Sive | Cosina | Tan. | Cotan. | Secant | Cosec | m
O 40676 | 91354 | 44522 | 2.2450 | 1 0945

1] 40700 | 91343 | 44858 | 2443 | " 0oy z'::% 22
2140127 | 91131 | 44593 | 2425 | 0945 | 48se |gg
31 40053 | 81318 | aak2) | 2408 | 0881 | “es3g 57
4| 40180 § 91307 | 4ak62 | 2190 0952 | as2; |45
3| 40806 | 51295 | ‘44697 | 22273 | 1.0983 | 2506 55
814083 | 512wy | aa2d2 | 2355 | s | “aasg | 5
T|dcE80 | 51271 | aat6y | 2338 | 0996 | “eads |33
8160826 | 912€0 | 4eg02 | 2320 | 0558 | casq 52
9| 80813 | 91248 | 4837 | 2303 | 0959 | qaaz 51
10| 40935 | 51236 | 44872 | 22286 | 1.0961 | 2'0426 | 39
1| 40366 | 91224 | 44907 | 2268 | 0962 | it |4y
(2] 40992 | 91212 | eada2 | 2251 | 0563 | 4395 |43
13 41013 | 91200 | 577 | 2234 | ‘nqee an g
Do) ALOAS | 91188 | as0i2 | 2216 | 0966 | 4383 |46
18| 41072 | 5t176 | 45047 | 22199 | 1.0968 | 24347 {45
16| 41058 | 9LIS4 | 45082 | 2082 | 0963 | 4332 |44
IT) 4128 § 30152 | 511y | 2188 | 09ni | a3 |43
181 4151 | 91140 | 45152 | 2147 | o572 [ 430 '
19| 1178 ) Sh2E ) 45187 | 30| osrs 4285 |41
20( 41206 | 3iite | 45222 | 22003 | 1o9rs | 24269 [ 40
21| 41231 | 91104 | 45257 | 2096 | o908 | 4754 39
22| Aizsd | 91092 | 45292 | 2075 | 097 | 43is | 3s
21| 4 080 | 45327 | 2062 | ‘car3 | 4322 |37
24| A0 | 91068 | 43362 | 2045 | 0981 | 4207 | 36
25| ALINY | 91056 | 45397 | 22028 | r'osez | 2439 | 3¢
26| 41363 | $1044 | 45032 | 2001 | o384 | anrs | 34
27| 4390 | 91032 | 45467 | 3994 | osas | ‘apeg |33
28| 41416 § 91020 | 45502 | 1977 | ooas | anes |32
Z 1 A3 | si008 | 43637 | 1960 | ‘09a3 | e13d |31
30| 41469 45573 | 2194) | 10989 | 24114 | 30
I0 | AL496 | 20984 | &5 926 | 0951 | 4049 |29
32| iS22 | 50912 | 4643 | 1909 [ 0992 | ‘ags) |73
33| 41543 | 50960 | 45678 | 1892 [ 09%¢ | agsa 27
3| ALSTS | 90548 | 45713 | A81S | 0s9s | ags |35
35| 41602 | 90936 | 45743 | 2.0359'| 1 csg) 24037 | 25
36| 41628 | 90924 | 45783 | 1aaz | osss | “epz2 |34
37 AI654 | 30911 | 4s8is | 1s2s | (1000 | a06? |33
33| Alea) | 90898 | asase | ysoa | ‘1001 | 3982 |32
39 A1707 | 50887 | .4s38s | 1792 | 3003 | 3976 |31
40| 41234 | 90875 | 45924 | 21775 | 1.209¢ | 2.3961 | 30
AL 41760 | 9086 | 45960 | 1238 | 100s | “3e4s |19
42] 41787 | o051 | 45995 | (1241 | too7 | 3931 |18
4| 41813 | 90839 | 46036 | 1725 | joos | )9is |17
44| 41839 | 90826 | 45065 [ 5708 | 1o | 3ean | 16
45| 41866 | 30814 | 46101 | 21692 | 1.1001 | 23885 { 15
45 | 41297 | 606 | e o1 | an e
41| 41519 | 30 6101 | 1658 | 104 | 3ess | 13
3] 41945 | 50778 | 46206 | 164z | lois | 41 |12
491 41922 | 30785 | as2ez | as2s | iorr | 3826 |1}
50| 41 90753 | 46277 | 21608 | 11019 ! 23811 |10
51| 42024 | 90745 | 46312 | 1592 | 1020 ) 3798 | 9
S| 42051 | 90729 | 48368 | U576 | 1022 | 31 | &
S17.42077 [ 90717 | 46383 | 1559 | 1023 | 3 !
S4 1 42103 [ 20704 | 4sdid [ 543 | 025 | st ! 6
S5 | 42030 | 90632 | 46454 | 211527 | 13026 | 23736 | s
56| 42156 | 90680 | 46435 | 1510 | .joz8 | 3121 | @
ST [ 42183 | 90688 | ass24 | 1a3q | Tjo2e | oe | 3
581 42209 | 90655 | 4 18| 1031 | 3891 | 2
591 42235 | 90643 | 26595 | 1461 | 1032 | 6770 |
60| 42252 | 906! | 46631 | 2.1445 | 1.10%¢ | 2.3882 | o
M | Cosime | Sine | Cotan | Tan, | Cosec. | Secant | M




-

S S - SEIREE

M| Siae | Covne | Tanm Catar | Secant | Cosec. | M
0 42262 | 50631 | 46631 | 21445 |-11034 | 2 J662 | 80
1| «42283 | 90613 | 46665 | 1429 1035 3547 | 59
2| 42318 w102 2 1037 w32 {58
31 42340 | 99594 | 4673 139% | (1013 3618 | §7
4| 42167 | 50581 | 46772 | 1380 | 1040 | 3603 |56
S| 42394 | 5055 | 46808 | 21354 | 11041 | 23588 | 55
6| 42420 1 SO557 | 6843 | 148 104} I574 | 56
7| 42445 | 90544 | 16877 | 1331 | Jou 3559 | 93
B 42477 | 90532 | 46314 1315 1046 | 3544 | 52
3| 42499 | 50520 | 46350 19 1047 | 3530 [ $1

1G | 42525 | 90507 | <6985 | 2.1283 | 11049 | 23515 | 50

11| 42552 | 0435 | 4702} 1267 1050 3501 § 49

12| 42573 | 90431 | 470%% 1251 1052 | 3486 | 43

13 42604 | 90400 | 47092 12335 1083 uni«

(4] 42630 | 90458 | 47127 | 1219 1055 1457 | 46

i 42657 | 90448 | 47163 | 21203 | L.10%6 | 2 1add | &5

16| 42683 | 90433 | 47139 1187 | L1058 | 3428 Ju4

17| 42709 | 90421 | 4124 17 ) 1039 TR RS

18] 42736 ) 90408 | 472010 185 | 1061 1393 |2

19| 42)62 1 90396 | 47305 ( 1113 1062 3385 | @

20 42733 | 20333 | 42340 | 21123 | 11084 | 23371 140

21 ] 42815 | 20371 | 42326 | 1107 | 1065 | .3356 |13

220 4840 | 20158 | 47412 M 1067 3342 | 18

231 42857 | 30345 | 47448 1076 1068 38|17

2¢) 472393 | 90311 | amdd 1080 | 1070 bETR R

25| 42920 | 90321 | 47549 | zr04d | 11072 | 23299 115

26 42946 | 50308 | 47555 | 1028 | .10} 1285 | 4

27| 42972 | 90296 | 47590 [ 1013 | 075 | 3Ny

28| 42938 | 90283 | 47628 | 0997 | .io7% 3256 | 32

29] 4025 ) 90271 | 47862 | 0981 | (078 na2 i

30 42351 | 90258 | 47637 | 20965 | 11079 | 23228 [ 10

31 4077 | 90246 | 47733 | 095 | .lo%) R4

32 aJioe | 90213 | 47769 | 03)« | 1037 | 3200 |28

13| €130 | 90271 | 47305 0918 1084 3186 | 27

| 425 | %0 AVB0 | 030 1085 N2

18] 42182 | 90196 | 42876 | 20887 | 11087 [ 2.31%8 |25
36| 43208 | 30183 | 47912 | 0872 | 108f | 3143 U
37] €235 | 90172 | 47948 | ORS6 | 1090 | 3129 1 &)
8] 1761 | 901ss | 47983 | Q84D | 1092 s |
39| 42287 | 80145 | 43019 0925 1093 JoL |21

40 43313 | 90133 | 48055 | 20809 | 1.1095 | 23047 | 20
A1 43040 | 90120 | 48091 | 079¢ 1096 | 2073 |19

42| 42356 | 50108 | 48127 | 0778 | 1098 | 3059 |!%

43| 43332 ) 90095 | 48152 | 0763 ) 1099 | 046 |17

A4 43418 | 30082 | 4Bi98 | 0247 1o 3032 | 16
€5 43446 | 90070 | 48234 | 20732 | L1102 } 23018 |15
w1 Qg 90087 | 48270 )} 0717 1104 3004 | 1¢
47 ) 43497 | 20044 | 48308 | 001 | (106 ) 2930 113
48] 43523 | 90032 | 48342 | 0636 ) 1107 | 297 |12
49 ] 41543 | 90019 | 48178 | 0671 109 | 2962 | 1l
S0 | 43575 | 90006 | 48404 | 20655 | LLNID | 22949 | 10
511 43602 | 9994 | 449 0se0 | 1n2 2915] 3
$2| 43628 | 89981 | 48485 ) 0625 113 | /2|8
53] 4)65¢ | 33968 | 48521 | 0809 | 1118 7|7
541 43680 | 89956 | 48557 | 05%4 | 1116 W8 | &
551 41706 | 89943 | 48593 [ 20579 | L iliR | 228%0 | S
9 | «1732 | 29930 | 48629 | Q564 20| 28661 4
57| .43759 | 29310 | 43665 0548 12 53| 3
S8 4178 o 0533 123 M| 2
591 4JN11 | 89392 | 8737 | o0std3 | M4 825 1
0] 43837 | 89879 | 43773 | 20503 [ 11126 | 22812 ) 0
M| Cosine | Sine | Cotam | Tam | Cosec | Secant | M

£ 46

26°
M| Sine | Cosine| Tan Catan | Secant | Conse | M
0] 43837 | 89873 | 4877] | 2.0503 | 11126 | 2.2812 | 60
1| 43883 { 83857 | 43809 0488 | 1127 | 2798 |53
Y] 43889 | BOASH | ABBaS | 0473 | J129 | 2234 |58
3| 43915 | 3984 | 4328 0458 | 110 a7 |57
4| 43947 | 33828 | 331 0443 | 1132 | 2257 |56
S| €396% | 39815 | 48953 | 20427 | 10134 | 2.27¢4 [ 5%
B | .43994 | 358037 | 4893% 0432 W3S | 2730 154
7| 44020 | 83790 | 49028 | 0397 | 13| 217 [ %)
§) 44046 | 39777 | 43062 | 20382 1139 2103 | 82
9| 44072 | E3764 | 45038 | 0357 e 7630 | 51
10 «a03m | 83751 | 49034 | 20352 | L5542 | 2.2596 | S0
IL) 44124 [ 83739 | 49000 | 0338 1) 2563 4%
12| 44150 | 83726 | 49205 0323 1145 2550 | 4n
13 44177 | BIN3 | 49242 | 0308 1147 8% |0
[4) 44203 | 89700 | 45273 | 0293 ( 114a| 2621 |46
15| 44229 | 89687 | 45314 | 20278 | L1150 | 2.2610 | 45
(6§ 44255 | BI&74 | .&3351 | 0263 1151 2596 |44
17| 44281 | 59681 | 45187 02ed 119%3 2583 |43
I8 ) 44)07 | 89649 | €3423 | 0233 1155 2500 | 42
191 44133 | #9616 | 49453 6219 1156 2556 14)
20| 44359 | 89623 | 43435 | 2020¢ | 11188 [ 22%4) a0
21| 44385 | 29610 | €552 glas 1153 2530 (3%
22 | 44400 | 39597 | 49363 a14 1161 2517 | 38
23| 44437 | B3584 | 49604 | QI%9 116 2501 | 37
24 | Q4453 | B9STI | 49640 | 01¢S LG4 | 2430 | 36
25 | 44433 | 89558 | 49677 | 20130 | 11166 | 2.2427 |35
76 | 44516 | BISS | 4571] Q0115 | 1167 | 2464 | 34
27 | 44542 | B9S32 | 49749 | 0101 1169 | 2451 |23
2™ | 44568 | B9S(3 | 49785 | 0086 171 ) 2438 | »
23 | 44534 | 89506 | 49822 00Tl N2 | 2425 [
30| 44520 | 835433 | 45858 ) 20057 | t)124 | 22411 |30
31| 44646 | BG450 | 498%¢ | 0042 | pids | 2398 | 29
12| 44822 | 3467 | L4991 0028 | .14y | 235 | 28
33| 44698 | 89454 | 49967 0012 | 119 2312 |27
35} 44724 | B9¢€4i | 50003 | 19998 | 1380 | 2358 | 2%
35| 44750 | 83428 | 50040 | [9984 | 11182 | 2.2348 | 25
J6 | 44776 | 33415 | 50076 | 9969 | I8« 2333 | 4
17 | 44807 | 83402 | S0L1) 9955 ] eS| w13
IB | 44828 | 89385 | 50149 | 9940 | 1187 | 2307 | 22
J9| 44854 | 89376 | 50185 | 9028 | 118% | 2234 |21
AQ | 44380 | 85363 | 50222 | 19912 | 11150 | 2.2282 | 20
A1 | 44506 | .893% | S0258 | 389) 1192 | 2269 |15
42| 44932 | 89337 | 50295 | 9ea) | 1183 | .22% |18
A3 | 429538 | A9324 | 50301 9868 1195 243 | 7
40 44384 | 83311 | 50368 | 9854 | 1197 | .2230 | ié
43| 45010 | 89298 | 50404 | 15840 | 11198 ) 22217 |15
460 45056 | 8928% | Soadl | 5825 | 1200 ( 2204 i«
47 | 45067 | .89272 | 50477 | 3811 20 2192 |13
48 | 45088 | 83258 | 50514 9797 | 1202 M9 |n
49 | 45004 | 39245 | 50550 3782 | 1208 cl66 | |}
S0 | 45140 | 89232 | 50587 | 1.9768 | 1.1207 | 2.2153 | 0
S1 ) 45166 | 39219 | 30523 | .97%4 | 1208 2141 | 5
52| 45191 3208 | S068C | 3739 1210 2128 | 2
S3| 45217 | 89133 | 50836 § 9725 1212 2015 | 7
S6 | 45243 | 89180 | so33 [ 91| 1213 2103 | &
S| 45269 | 09156 | 50789 | 13697 | ti21s {2280 | &
56| 45295 | 43153 ) 50806 | 3683 | 1217 W4
57| 45321 | 39140 | 50843 | 9668 | 1218 2955 | 3
S8 | 45347 | 33127 | S08 9684 | 12 082 | 2
59| 45373 | 3304 | 50516 | %40 | 12 2038 ) |
60| 45 4310 13626 | 11223 | 22027 | ©
M| Cosime | Sine | Cotan | Taa, | Cosec | Secant| M




.
-

. - —— T — v
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27°

M| Sine | Cesine | Tan | Cotan | Secant | Cosec, | M

0| 45399 | 89101 | 50952 | 19626 | 1.422) | 2.2027 | %0

L] 45425 ) 83087 | 50929 | S612 | 1225 | 2014 |59

2] 45451 | 89074 | 51026 | . 226 | 2002 |58

3145477 | 83061 | 51062 | . 1228 | 1989 | §7

4| 45503 | 29042 | 51099 | 9570 | 1230 { 1977 |36

51 45528 | #9034 | 51136 | 19956 | 11231 | 2195¢ | 55

6| 45554 | §9021 | SHL72 | 9542 | 1233 [ 1952 |54

7] .45580 | 235008 | 51205 | . 1235 1935 | 83

8| 45606 | 38995 | 51246 | 9Si4 | 1207 1927 | 52

9| 45632 | 28381 1283 | . A238 [ 1914 | 81
10 | 45638 | 38368 1319 | 19488 | 11240 | 2.1302 | 50
11| 45684 | 38355 | 513% | 3402 1242 1339 |49
12| 45710 | 32542 | 51393 | 3458 | 1243 | 1307 |48
13| AS736 | 23328 | 51430 | Sau 1245 | 1388 | 4T
14 ] 45761 | 38915 | Si1466 | .94 247 1852 | 46
15| 45787 | 23902 | 51503 | L9416 | 11248 | 2.1340 |45
16 | 45813 | 32388 | 51540 | 5402 | 1250 | 1828 |44

17 ) 45839 | 38875 ] S15)) | 9388 | 1282 | .I815 |43
J8 | 45865 | 83362 | Slald | 3305 1253 1803 |42
19| 43831 | #3348 | S[851 | .3361 1255 | .19l | A}
20| 45317 | 82835 | S1ea7 | 13347 | 11257 [ 21172 f40
20| 45942 | 38822 | St724 ] 9133 | 1258 | L1768 |19
2 45968 | 33808 | S176) 9319 12600 | 1754 |12
23| AS994 | 38795 | 51738 | 9306 | 1282 | .iM2 |37
24| 45020 | 38781 | 51835 2| 1284 1730 | 34
25| 46046 | 83 SI1872 | 1.9278 | 1 1265 | 2.1117 |35
26| 46072 | 32 51909 67 1705 |34

27| 45097 | 88741 | 51946 | 9251 69 | .1693 {13

28| 45123 | as728 | 51981 21| 1220 1631 | 12

29 | 45149 | 38714 20 | 9223 | 1272 | 1663 |11

30 | 46175 | 38701 | 52087 | 1.9210 | 11274 | 2,1857 |20

31| 48201 | .ags8g 4 | 9198 1275 | (1645 |29
32| 46226 | 38874 | 52131 | 9Is2 ) 1277 | 1833 [ 3%

33| 45252 | 8386l 158 | 9163 | 1279 | .1620 |27

J4 | 45278 | 83647 | 52205 | %155 | 1281 | 1608 |78
35 ) AG304 | 38634 | 52242 | 19142 ) 11282 | 2.15%6 | 2%
36 | 46330 | 38620 | S227% 928 284 | 1584 |

37| 45355 | 88607 | 52316 | 9115 | 1286 | 1812 |23
38| .4538) | 88593 | 52353 | 9101 | 1287 | .1%60 |22
19 | AG407 | 38580 8 89 | .1543 |2}

40 | 46433 | 88556 | 52427 | 1.9074 | 11291 | 21536 |20
4l | 46ei2 | 33553 1 93 | 1525 |19
A1) (6424 | 28533 | 52501 | sCa7 ) 294 | 1513 )s
43| 45510 | 88526 538 | 3034 | 1296 | .01 |17
44| 46538 | 38512 575 | 9020 | 1298 | .l439 |16
45| 46561 | 23499 12 | 1.3007 | 11299 | 2.1477 [ 15
46 | 46587 | s84RS | 32650 | 3993 3ot 465 | 1
A7 | 4881 | 38472 | S264) | .B9a0 | 1303 | 1453 |33
48| 48439 | pedS8 | S2724 | 89¢7 | 1308 | lae) |12
49| 46584 | ppaad | S2761 | 8953 | 1306 | (430 |1
50 | 46590 | BB431 | S2798 | 18540 | 11308 | 2.1418 |10
51| 46716 | 83417 | 52836 | 8927 | 1310 | 1406 | 9
§2| 45741 | 88404 | S2873 | 4913 | 132 139 | 3
53 | 45767 | 883%0 | S9W 1313 | 382 | 7
S| 46793 | 33376 | 52947 | B8 | aMS | 1371 | &
55 | 48819 | 38383 | 5 L8873 | L1317 | 21359 | §
56 | ASB44 | 83349 | SJ02 A5 | 4T |4
57 | 46370 | 88338 B8 3 135 3
58 | 46856 | 38322 BB | 1322 134 2
59 | 46521 | .BB308 | S3134 | B82C | 1324 1312 | 1
60 | 46947 | 28295 | S3171 | 1.8%07 | 1.1326 | 2.1300 | O
M | Cosine | Sime | Colan | Tan. | Cosec | Secant | M

M| Sine | Comma | Tan. | Cotan | Secar Casee, T
0 45947 | #3298 | 3171 | Lesr | 1432

1 | ‘45973 | ‘wazsi | sazos | srea | iy 210 |50
2| 45938 | #8267 | $3245 | wvmi | japg | ()29 [%9
3| ar02a | ‘3zsa | 53283 | a7es | gz | B30T (%
4| 47050 | saze0 | 53320 | mrs4 | 333 ug‘ )
§ | arons | anaee | saass | umra | vaaa [ 1354 [ 56
6 |anot | sa2u | Sa30s | ey | imgg | 21242 |3
7(4n27 | 8aley | S332 | Cans | a3 | g5 |34
3| sz | awies | syr0 | w0z | 3q | 12352
3| azim | wwini | 53507 | eses | ryay | RO (32
10| 47204 | sise | 53505 | 19676 | 134 | o038 3
11| 7229 | Bared | <3caz | ases [ iges | 21188 (30
121 47238 | #8130 | 53619 | 6% | 37 [ yisa (&3
3| lanzen | smi7 | S3est | asdy | e | 182 |4
14| 47306 | BBlod | siesd | g6 | i3sp | piy |47
15 | 47337 | ‘ss083 | 33032 [ 1861 | Li3s2 | p1lon |8
8| 47057 | B307S | 53769 | .98 | 135 | “yyie |43
17 [ 4783 | ‘sacei | Sasor | asss | yass | 8 (4
18 f .a7e0s | 88048 | S38a4 | 8572 | 3¢r | jeey |63
9| lae3d | smxa | Saemz | msse | e | Toas | &
20| AT4e0 | 38020 | 53918 | 18546 | 13361 | 21070 | an
2t | ‘araze | ‘wm00s | Syusy | msay | igey | M0 149
221 47510 | 81992 | 53398 | 8520 | 1363 | joas fa
23| 47537 | 87979 | 54032 | .2%07 | 1368 1036 | 37
24| 4562 | 87985 079 | 8495 | 1368 [ 1025 |35
231 47588 | 81951 | Sai07 | 18482 | 11370 | 21014 35
281 A%613 | ®73937 | sanas | se63 | 1372 1002 |34
2| 41633 | 81923 | 50182 | mas6 | 1313 | st |3
280 0655 | 21909 | 54220 | maa3 | 1375 | pag |3
291 47630 | 27395 | 54258 | 3430 | (1377 | ‘pege ;f
301 47716 | 87832 | 54295 | 13418 | 11379 | 20957 | 30
31| 47741 | 87a6s | 54333 | 3405 | 1331 | “oods | 3¢
32046t | srese | sann | 8392 | 1382 | og3s 2
33147792 | 87340 | 54403 | 8379 | (1384 | o924 |37
38| 47318 | 82926 | adds | 8367 | 1386 | ‘oair |36
351 47808 | 20312 | Saasd | 18354 | 101383 | 20901 23
36| 47869 | 87398 | <4522 | 4301 | 1390 | “ogsp |24
37| 47895 | 87784 | Sas59 | 3 4391 | ogre |22
38| 47520 | #7770 | Sase7 | a6 | i3y | loges |23
39| 47546 | 7756 | 54635 | 830 1398 | ‘casr 131
40} .&2501 | 87742 | 673 | 18291 | 11397 | 2.0ma5 | 30
Al | 47997 | 87728 711 | 8278 | 1399 | ca3s |19
A1) 4m02z | BINS | Sa0a8 | 8265 | 1401 | cead |18
43| 43048 | 87701 | Saiss }gu 1402 | omi7 (17
46| az073 | 47687 | Samad 404 | odor | s
s A7673 | 54862 | 18227 | 11406 | 20790 |15
46 | 48124 | 37859 | Ses00 | 8215 | 1e08 | ‘9779 |14
47 ( 48150 | 87645 | s4937 | 3202 | 1410 | 0768 |13
48] 48175 | #7631 | 54975 | %190 | a1 | op%y | 2
43| as201 | arair | ssaui | @ A3 | onas |y
S0 48226 | 27603 | 55051 | 18165 | 12415 | 2072% | 10
st | 4nzs2 | #7538 | 35089 1417 | o728 | 9
52| 48217 | #1574 | 55127 | mia0 | ais | o4 | g
53| 48303 | 87560 | 55165 | 8127 | 21| op01 | 7
54| 48328 | #7345 | 55200 | w5 | 1422 | ‘g3z | 6
55| 43354 | 87532 | $s2al | 14202 | 11424 | 20881 ) ¢
36| 48379 | #2518 | s5279 | 800 | 1426 | Tas70 | 4
57| 42405 | 3504 | S5317 | %078 | 1428 | osss | 3
58| 48430 | 87490 | 35355 | 8065 | (430 | oees | 2
59| 48455 | 87476 | €533 | 3053 | (1432 | o1z | 1
§0 | 448l | 82467 | Ssa31 | tmoen | 100433 [ 20627 | o
M| Cosine [ Sine | Catam | Tan. | Cosec | Secont | M
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33"
M| Sine | Cosine | Tan | Cotan | Secant | Cosec, | M
0| 54464 | 31867 | 64941 | 1,5295 | 11924 | 1.8)51 |60
1| 54433 | B3390 | 64932 | 589 1925 1352 | %9
2| 54513 | 83835 | 6€502) | 5119 1928 ESTTRY
3| 54537 | 31819 | 85085 | 5369 1930 | 2335 |9
4| 54561 | 83804 | 85106 | 5355 | .1933 ) 838 |%
5| 54586 | 83733 | 65148 | 1,5350 | 1935 | 1 8)20 /5%
6| 54610 | 83772 | 65188 | Sl0 ) 19V B31] | 54
7| .5463¢ | 83756 | 65231 | 5310 19J9 | €303 | 53
8| 54655 | 83740 | 65272 | 53D 1942 | €295 | 52
9| 54683 | 33724 | 65N4 SIL | 1944 | 8287 | 1
10| 54708 | 83708 | 65355 | 1.5301 | | 1946 | L.282)9 | S50
1| Se212 | 83692 | 65397 | 5291 | 1948 3211 |48
12| 54756 | 23676 | 65433 [ 5282 | 1951 | 4261 |48
13| 54781 | 23680 | B5480 s 1953 | 8258 |47
Le | 54805 | R3644 | B352I 5262 1955 8246 |46
15 | 5829 | 83829 | 65583 | 15252 | L 1958 | 18238 [«S
16 | 5¢854 | RI611 | €604 | 5243 1960 | 8230 |44
17| 54878 | 83597 | 55646 | 5233 ) 1982 | 2 |4
18 | 54902 | 83581 | 63688 53 1564 521« @2
15 | 54926 | 83%6S | £S129 | .s214 196 8206 | 41
20 | 5¢351 | 83549 | 85771 | 15204 | 11969 | 18198 |40
20 | 54975 | 83531 | BSk13 | 519% | 19N B1%0 |39
22 | 54998 | 81517 | 63854 3185 | .94 8182 {38
23 | 55024 | 83501 | 65396 | SIS | .197% Bl | 37
24| 55048 | 83485 | 65938 | .Si€6 | 1978 | .21E6 |36
25 | 55072 | 33469 | 55980 } 1515 | 1.1 13158 | 35
26 | 55087 | .33a53 | 66071 | 5147 | (198 150 [ 14
27| 55121 | 83437 | 560€3 | 5137 | 1985 | 8142 |33
78 ] 55145 | 33421 | 58105 127 | 1587 N n
29 | 59169 | .8340% | 56t4) | SLIE | 1990 | 3126 | )i
20 | 55194 | 83383 | SEI8Z | | S108 ( 1.1952 | L3113 |30
31| .55218 | 83372 | 66230 | 5099 | 1994 | 3110 |23
37 1.55242 | 83356 | 66272 | .5089 | .1997 | 3102 |28
13§ 55266 | 83340 | 66314 | 5080 | 1999 | 83084 |27
Ja | 55231 | 33324 | 85356 | 5070 2001 | 808% {28
35| 55315 | 33308 | 556398 | 15061 | 12004 | 18078 |75
36 | 55339 | 33297 | 56440 | 5051 | 2006 | 3070 | 4
37§ 55361 | 23276 | 65442 | S04z | 2008 | AC82 ' 13
38 | .55388 | 23260 | 66524 | S0J2 | .2010C | .80S4 |22
39 55412 | 83244 | 66566 023 | 2013 | 8047 {21
40 | 55436 | 43228 | 56608 | 1.501) | 1.2015 | 1.8039 | 20
4] | 55460 | 33211 | .65650 %004 | 2017 | 301t |19
47 | 55484 | 23195 | 65692 | 495« | 2020 | .8023 |18
43| 55509 | 83179 | 66734 | 4985 | 2022 | 8015 |7
44 | 5553 163 | 66776 | 4975 | 2024 | 8007 |16
45 | (55557 | 83147 | 58818 | 14966 | 1.2027 | 1.7399 | IS
46 | 55581 | 233131 | 66360 | 4557 | 2029 752 |1
47 | 55605 | 2311S | 55902 | 4947 | 2031 | 7984 |13
48 | 59625 | 33098 | 56944 | 4938 | 2034 | 1928 |12
49 ] 55654 | 33082 | 6E986 | 4923 | 2036 | 7964 | |)
50 | .55678 | 33086 | 57028 | 14919 | 1.203% | 1.7960 | 10
51| 55702 | 83050 | 67071 | 4910 | 2041 | ;983 | 9
57 ) 55726 | 83034 | 67113 | 4900 | 2043 | 75| 8
S1 | 55750 | 83017 TISS | 4291 | 2046 | 337 | 7
S4 | SSI7¢ | 83001 | 57197 | <881 | 2048 | 925 | 5
S§ | 55733 | 8298% | 67239 | 14872 | 1.20%0 | 17921 | S
S6 ) 55823 | 32969 | 67782 | 4383 | 2083 ] e | ¢
57 | 55847 | 82952 | 67324 | 4881 | 2085 | 96| 3
S8 | 55871 | 82935 | 67366 | 4844 | 2087 | 7393 | 2
59| 55895 | 82920 | 67408 | 4835 | 20507 7891 | |
60 | 55919 | 82904 | 67451 | 1.4826 | 1.2062 | 17833 | 0
M | Cosine | Sine | Cotan Tan. | Cosec. | Secant | M

M| Sine | Cosina | Ten, | Cotam | Secant | Cosac | M
O 53919 | 2290¢ | 57451 | 14826 | 1.2082 7
P 55a6Y | onay | 87493 | 4816 | 2064 l):ﬂ :g
2| 59957 B2877 | 67535 | 4807 2067 | 7867 |58
355992 | 82355 | 61578 | 4238 | 2ome 7860 | 57
41 56016 | 82335 | €7620 | 4788 | 2072 | 7352 | s
5| 56040 | 82822 | 67663 | 14779 | 12074 | 1 7844 | S
6| 56064 | 22806 [ §7705 | 4770 | 2076 | 7837 | %4
7| .S6as8 | 22750 | 67747 | 4261 | 2075 TRis | 93
8| S6112 | 82273 | 62799 | 4151 2081 2 |52
3| S616 | 82757 | 61832 | .4)42 2043 | aud |81
10 SEI60 | B274) | 67875 | 14733 | 1.2088 | 1.7806 | 50
LU | SBIae | 82724 | 87917 | 4324 | Zods | 2798 |48
13| 56208 | 32708 | 67960 | 414 | 2091 775! |48
13| 56232 | 82652 | 68002 | 4705 | 2093 | 7731 |47
14| 55256 | 32675 | 68045 | 4698 | 2085 | 7776 |48
151 56280 | 32659 | sy0d7 | 14687 | 1.2098 | 1.7768 | 4%
16 ] 56304 | 82643 | 88130 | 4578 | 2100 | 7780 | 4«4
171 56328 | 82626 | 68171 4662 2103 | 7781 (43
18| 56353 | 82610 | 8325 | 4655 | 2105 | 7748 |42
19) 56277 | 32593 | 63258 | 4830 | 2107 | 738 |4
20 | 56401 | 82577 | 53301 | 1.484) | 12110 | 17736 |40
21 § 56425 | 82561 | 63343 | 4832 | .21 J121 133
22| 56449 | B2%44 | 58326 | 4523 21 J715 138
23| 56473 | 82528 | 68429 | 4816 | 211) 7708 | 37
24| 56457 | 32511 | 68471 | 4s05 2119 | 700 |36
25| 56521 | 82495 | 6asi4 | 14895 | 1.2122 | 17683 | 38
26 | 56545 | 82478 | $B557 | 4588 L2124 | 7688 | 4
27| 56569 | 87452 | &8600 | 4577 | 2127 | 7678 133
L4 56593 | paas | 63642 | 1558 2129 15620 |32
29| S86I7 | 82429 | 68685 | 4553 | 2132 | 7663 |31
JO | 5664l | 32413 | 88728 | 14550 | 1213« | 1.7655 | 3¢
J1( 56664 | 82396 | SB77L | _«%4t | 2136 | 764 |29
Jg 56683 | 32380 16| 4532 | 2139 | 7640 |28
331 56712 | 82363 | sass? | 4523 | 214 | 7633 |27
34| S6736 | F2347 AS14 2la ) 7625 | 26
35| 56760 | 27330 | 53942 | 14505 | 12146 | 17618 |25
36| S67BA | a4 | 68985 | 4496 | 2149 | Telo {2¢
37| 46808 | 82297 | &%028 | 4487 | 2151 7602 |22
Jg 832 | 22280 | 69071 Wwis | s s (22
39| 56856 | a2264 | 69114 | 44b9 | 2156 | .)588 |21
40| S6880 | 82247 | 69157 | 14450 | 1.2158 { 17581 |20
A1) 56904 | 82731 | 69200 | 4451 | 2161 .723 1%
42] 56928 | 82214 | 69243 | 4aa2 | 283 | 7 18
43 ) 56957 | 82198 | 89286 | 4433 | 2188 | 7558 |17
44 56976 | 82181 3379 | 4dn AL60| 7555 |16
45 57000 | 82165 | 69372 | L441y | 12170 | 1.7544 |18
46 | 57023 | 22148 | 69415 | 4406 | 2173 | 53 |14
471 57047 | 82131 | 69459 | 4397 | 275 s i1
48} 57070 | 82115 | 69502 | 4228 | 2ure | S22 |12
49| 57095 | 82098 | 69545 | 4373 | 2130 st N1
50| 57119 | 52087 | 69548 | 14370 | 1.2133 | 1.7507 |10
51| 57143 | 32065 | 69631 | 4361 | 2185 7500 | 9
52| S/67 | 82048 | 69674 Ad82 2188 | 497 | &
53| 5719] | #2032 | 69718 | 4343 | 2190 | 485 | 7
SE| S7214 | 82015 | 69761 | L4335 2193 ) 478 6
55| 57218 | B1998 | £5804& | 14326 | 12198 [ 13471 | §
56| 57262 | 31922 | &%B4Y | a3 2198 | 463 | 4
57| 57286 | 81945 | &e831 B 2200 [ 456 | 1
38| 57310 | 81948 | 89334 | 4299 | 2203 | 449! 2
$9 | 57334 | 81937 | 69977 | 4290 | 2205 | 2442 )
§0 | 57358 | B1915 | .7002) | (4281 | 12208 | 1.4 | @
M | Cosine | Sime | Catam. | Tan. | Cosec. | Secant | M




M| Sine | Cosina | Tan | Coten, | Secant | Cosec. | M
O 57358 | 81018 | 70021 | 14280 | 1.2208 | 1.7434 |80
1 .57381 | 81898 | .70064 | 4273 2210 | 4] |93
2] 57405 | BI382 | 70107 | 4264 | 2213 | 2420 |58
3| S7429 | 81385 | 0151 | 4255 2215 | 7413 |97
4) 57451 | AvBas | 0194 | 4285 ) 2218 | 205 Sk
S| Sryy | BI832 | JO238 | 14237 | 12220 | 1.7358 | 5%
6| 57500 [ 81318 | 70281 | 4228 ) 2223 7191 |54
7| 87524 | B1798 | 70325 | 4220 | 2225 | .13 S
8| Sysds | sirel | 70348 | .a2il 22w 1 \s2
9| 57572 | 81765 | .J0412 | 4202 2230 | (7369 |51
10| 57596 | 81748 | 70455 | 14183 | 12233 | 1.7362 | 50
11| 57813 | 21731 | Jo49% 4185 208 | T35S |4
129 57643 | 31714 | J0S42 | 4176 2235 | 748 43
13| SI667 | 81598 | 70536 | 4l67 | 2240 734 |47
14| 57631 | 41681 | 70629 | 4153 | 2243 | .73 |46
I1S| 51714 | RI864 | 70673 | L4150 | 1.2245 | 17327 |45
16| 57733 | 81647 | 20017 | Ald] 23| 19 U
17) 57162 ) 81630 | J0I60 | 4132 ) 2250 ) Ni2 |9
18} 57788 | Bl&l4 N 02 2253 1305 |42
19 57409 | 81597 | Joms | 4115 | 2255 | 7298 &)
201 57833 | 81580 | 70891 | 1.4106 | 1.2258 | 1.7291 |40
21| 57857 1583 | 70935 | 4097 | 2260 | .7284 |39
221 5781 1546 | . J0%79 | 4083 2263 | 1Y) |38
23| ST904 1530 | 71022 | 4cs0 | 2265 | .27 |37
24| 51923 1583 | 71084 | 4Q7) | 2268 | 7263 |3&
25| 57952 | 81436 | 71110 | 14062 | 12270 | 1.7256 |35
261 57975 | 51479 | V1S4 | 4054 aan JI48 |34
27| 579% 1662 | T1194 | 4045 210 J242 |]
28| 58023 1445 | 21240 | La0W) L8| 230 132
23| Sa047 1428 | 71285 | 4028 | 2281 | 7227 |31
Jo| 58070 1411 | 71329 | 14019 | 1.2233 | 17220 | X0
31| SBOS4 1355 | 71323 | 402 2286 | JA3 1
32| S8 1378 | 71417 | 4002 | 2288 | 7206 |28
33| 50141 | 81361 71461 3994 291 J19 |7
34| 53185 | 3iJea | 71505 | 39S 2293 192 |28
5 149 | 81327 | U849 | L3976 | 12296 | 17485 |28
3% 212 | 81310 | 71593 | 3968 | 2298 | 7178 |24
371 58236 | 81293 | 2163y | .39%% | L2301 | |23
38 58259 | 81276 | (71681 | 3951 | (2304 | [7ied4 |22
39 .5828) ! BI253 | eS| .3a 2306 | NISY |21
AQ | 53307 | 31242 ) 71769 | 1,3933 | 12308 | 1015t | 20
AL | S8330 | 81225 | 71813 § 3928 | 23l Jidd |19
42| 58354 | 31208 | 71857 | 3916 | .2314 17 118
41 58378 | 81191 | 71301 | .)30@ | 236 | 7130 |17
e 58400 | 81174 | 21345 | 3899 2319 J123 |16
A% | 58425 | ANISY | 71990 | L38SI | 12322 ) L7166 | 1S
451 .S8448 | BL140 | 72034 | 3832 2324 ) 7109 |14
471 54472 | 81123 | JJ207% | 3874 | 2327 | .02 |13
48 ) 58496 | BLI06 | .72122 | .3865 | .2329 | 7095 |12
A3 ] Sasi3 | B1cad | 72166 | U38SY | 2332 .J083 (1)
50 | 58543 | 21072 | 72211 | 1.3848 | 12335 | 17081 |10
S1 ] 58566 | 81055 | 72255 | .38a0 2337 | 7075 | 9
$2 58590 | 81038 | 72299 | 1,383 A0 | 7063 | 8
53| 58604 | 81021 T2344 | 3823 214 J061 7
54| 58637 | Bl004 | 72388 | 3814 | 2M J0M | 6
5] 58661 | BOARY | 72432 | 13306 | 12048 | 17047 | §
56 .586a4 | 80570 | 72427 | 3197 | 23%¢ | 040 ) &
57| 58708 | 80953 | 35 3183 23811 J033 | 3
S8 | 58731 | 80936 | 756S | .3isi 2388 01t 2
59| 58755 | 80919 | .J2610 | 3772 2383 | 020 | 1
60| 58773 | 80902 | 72654 | 1L.3%64 | 12361 j 1.2011 | 0
M | Cosine | Sine | Coian Tn Cosec. | Secant | M

36°

M| Siea | Covine | Tan | Colan | Secant | Conec | M
0| .58778 | 80902 | 72654 | 1.3764 | 1.2361 | 17013 |60
L] .58802 | 80835 | 72699 | 37%% | 2363 7006 | 59
2| 58825 | 80867 | 22743 | 374y | 2386 | 8599 |53
31 5824q | s08%0 | 203 | M 2368 | 8593 157
4| .58873 | 20833 | 72832 | 13730 | 2 5385 | 56
5| .58896 | 30816 | 72877 | 1.3722 | 12374 | 15979 | 55
§|.58320 | 80799 | 72921 | 3113 2376 | 6972 | 54
7|.58341 | B07ez | 12966 [ 3705 | 2319 | 6365 {53
8| 58967 | 80765 | 73010 | 3897 | 2382 | (5359 | &2
9| 58930 | 80747 | 23055 | 3528 2384 | 6952 | 51
10| 59914 | 80730 | .73100 | 1 3580 L2387 | 16945 | 50
11| .53037 | 30713 | onea | 72| 2339 6918 |49
12 53080 | 30556 | 73189 | 3863 | 213 6932 |48
13 ] 59044 | 30579 | 73234 | 3655 | 2395 6925 |47
14| 59107 | 80862 | 73278 | .384) 2397 | 59:8 l4s
15 ) 59131 [ 30644 | 73323 | 13538 | 12400 | 16512 a“
16| 59154 | 20627 | 73383 J630 1 2403 | 8905 | M4
17] 59178 | 80610 | 73412 | 3622 | 2405 8838 [
18] 59201 | 30593 | 73457 | 2613 | 2408 | 633t |47
191 59225 | 80576 | 73502 | 3605 [ 241} 6835 | 41
20| 59248 | 40558 | 23%47 | 13597 | 1 2413 16878 |40
21| 55272 | 054 | 73992 | .1sem 66 | 6871 | 39
22| 39295 | 3052¢ | 73637 | 3880 | 2419 | 686 38
23| 59318 | 80307 | 73681 a1 6848 | 1)
2] 59247 | 80439 | 72726 | %64 | 2474 8831 | &
251 59385 | 80072 | AL | 13885 | 1240y 16845 (35
261 59389 | BOASS | 73816 | 3547 | 2429 | 1sd3m 134
2| 59412 | 80417 | 73861 539 | 2432 | 883 133
W | 52435 | 80420 | 73906 3531 | 2435 | 6828 | 2
29| 52453 | 20403 | 73951 822 1 2437 | eals |31
30| 53432 | . J3996 | 13514 ) L2400 | 16212 |30
31| 53504 | 80 JAp4l 3506 | 2443 | 6805 |29
121 59529 | .803S) | 4086 | 3498 | 2448 5798 | 28
33| 59852 | 803 | 74101 J489 | ey | sz 17
Ja 1 59576 | 30316 | .2a126 | 3483 | 2451 | &7a8 {28
357 59533 | B029% | 422) ) 13473 ) 12483 ) 1770 e
16! 59622 | 80282 | 14286 | 3485 US| s72 j N
37| 59646 | mOZ64 | 74312 | 3487 | 489 5786 | 2
38| 53669 | 80247 | 0352 | 3449 ) 2461 | ‘g7%8 2
39 | 59692 | 802 .?“03 S| ase | &5 [
40 ) 53716 | BOZIZ | J4A4) | 1 3432 | 12467 | 16748 [ 20
AL} 59739 | 80195 | 24492 | M4 ) 2470 #7133/ 19
42 59752 | R01)7 | 74538 | 416 2472 | 6733 (18
43 ( 59786 | 80160 | 74583 | 308 | 2425 | 5126 |17
A4) 59809 | aDIAD | TaS28 | 3400 ) 2428 5720 | 16
4 .5’:;% BOI2S | 74573 | 13392 | 1.2480 | 16713 | IS
%.9 30108 | 74713 l.mg 2483 707 | 14
47| 53873 | 30030 | 7a7sd | 337 2485 | 6700 | 13
48| 59902 | 30073 | 74309 | 3367 | 2438 | 6894 |12
49| 59925 | 30056 | 74855 | 3358 491 | 6437 | 11
50| 49345 | 20038 | 74900 | 13351 | 1.243¢ | 16531 | 10
511 59972 | 80021 | 4385 | 3343 43; 6674 | 9
52| 59995 | 30003 | 74991 | 133§ ] 6663 | 3
$31 60013 § 19985 | 75037 | 3327 | 2562 6881 | 7
54| 60042 | 19958 | 1% A3 2505 8555 | 6
55| 60085 | 79951 | 75028 ) L3310 | 12508 | 16648 | ¢
5| 60083 | 79933 | JSL73 | 3303 2510 6642 | ¢
ST| 80112 | 79916 | 25213 | 3294 513 6836 | 2
S8 60135 | 79398 | 25284 | 3285 S16 | 6629 | 2
S9| 60158 | 79881 | 74310 | 3278 | 2519 6621 | 1
50| 60181 | 79883 | 78355 | 13270 ) 12821 | 16816 | @
M| Covne | Sine | Coten, | Tan | Cosec. | Secat | M




M| Sime | Cosmne | Tan | Cotan | Secant | Cosec | W
0 62932 | 77715 | 80978 | 1.2349 | 1 2887 | | 896 | 60

| | 82955 | 77696 | B1026 [ 2J42 | 2871 | %884 | &9

2| 8377 | 77678 | 8107% ) 2334 | 2814 877 | 58

3| 83000 | 77660 | AIL2Y | 23 | 2817 sar3 | 7

4| 63022 17641 | A1) 2120 830 | M7 %

5| $304% ) 17821 | BI219 | 1.2302 | 1.2883 | 15862 | &%

€| 63067 | 77605 | %1268 | 2305 | .2836 | . 53%6 (54

7163090 77538 | 3i316 | 2297 | 2839 | 5850 |$3

$| B3 | J756% | 81384 | 2290 | .2892 | S84S5 |82

S B35 | 17543 | Ri413 | 2283 | .2895 ) .5839 |S)
10( 63158 [ 77531 | 8141 [ 122761 1.2898 | 1 5833 | 50
Ih] 63180 | 77511 | 381509 2268 | .2901 | .5328 |49
12| 63200 | 72494 | 31558 | 2251 | 7304 5322 148
13| 53225 | 2ra76 | 81806 | .2 L9071 A%is w
14 ) 63248 | 27458 | 81655 | 2247 2910 | .58i1 |46
15 63270 | 11a33 | 81703 | 12239 | 1.2913 | 15408 |45
16 81291 | 77421 | 21182 11Ny 9% 519 Al
17) 8325 [ J7402 | 81300 | 2225 2919 | 91 14}
18] 63338 | 77334 | 21849 | 2213 ) 2922 | 5788 | &2
19] B3360 | 71365 | 81888 | 72210 | 2926 | 473} |l
20| B3B3 | JTMa7 | R19aA | 1 2200 | 1.2929 | 15277 (40
20 ) A0S | JTN | 41995 1196 312 LI B
220 RJ428 | 77310 | 82043 2089 2935 | Sres I g
23| B1450 | 77292 | 32092 | .2181 2938 | 5760 | 1Y
24 BUIY | I | B2t AATA ) 2941 | 5755 |3
25| 63495 | 20255 | 82130 | L 1is7 | L2944 | L5749 128
261 63853 | ./7T2)6 | 4222 2060 | 2947 | 5743 | M4
27| 61540 | 77218 | 82287 21521 .29%0 518 [
2 3%63 | 77199 | 821316 45| 951 smmn
29| 61585 | aTi41 | 82185 038 | 2958 | 5727 |11
JO| 63608 | 77162 ) 8434 | 12131 | 1.2960 | 1.5721 | 30
31| 63630 ) 77344 | B2482 | (24| 2961 576 |29
}5 6JE53 | 7TI2S ) 82831 ) 27| 2966 SN0 |23
63675 | 77107 | B2530 | 2109 ) 7%69 ) 5705 |27

4| 63697 ) 7CBA | 82623 | 2102 2572 | %693 |26
35 63720 | 77070 | B26)8 | 1.2095 | L2975 | LSa9k |25
36| 63242 ] N051 | A7 2048 | 2978 S638 | 20
37| 63765 | 27033 | 82108 | 2081 | 2981 | 5633 (23
Jo| €3/87 | 014 | B82S | 2074 | 298S | 5677 |22
39| 63810 § .76396 | 8294 2983 | S672 |2)
40| 63832 | 76977 | 22923 | 1.2059 | 12991 | | %684 | 20
41| 63354 | 78958 | B29N2 2052 ) 1994 | 586t |19
42| 6877 | 76940 | 83022 2045 | 29! 5655 | 18
43| 6329% | 76921 | 83071 | 2038 | 2000 | 5650 {1}
441 63521 ) 76303 | B312e | 2031 | J003 | .S64d |16
45| 63944} J6EBL | BI169 | 1.2024 | 13006 | L 5618 | IS
46| 63966 | 76385 | 83218 | 2016 | 1010 | 56)) |14
47| 6983 | 76847 | 83267 . J013 | %628 | 1)
48| 64001 | 76328 | 23317 | 2002 | JO)e | S622)W2
43 | 640131 | 76310 | .33 1995 | 209 | S617 (It
SO | ER056 | 26291 | 83415 | 1988 | 13027 | 15611 {10
51| 64078 | 76777 | A3465 1381 J025 | 5606 ) 9
52| 64100 | 767%4 | A1514 1974 J023 | 5600 | 3
S3| 6&12) | 76715 | 2356 1967 | J032°| 5598 | )
S4 | balas | 26718 | 8361) 1960 | 3035 | 5590 | &
55| 64167 | 76698 | 23662 | 1.195) | 1.20 15584 | S
56| 64139 | 76679 | 8212 1946 | 1941 5579 | 4
§7| 64217 | 76660 | BIVF) 1939 | ot $573 | 2
S8 | 64234 | 75642 | 8l4ll A932 1 Jc4s 5568 | 2
59| 64256 | 76623 | 83380 | .19 1951 5963 | 1
60| GA279 | 76604 | SITE0 | 11917 | LI0S4 | 15557 | @
M| Cosine | Sime | Catan, | Tan. | Cosec | Secant | M

o
40
M| Sine | Cosine | Tan. | Cotam | Secant | Cosec | m
O 64279 | 75604 | 83510 | 1191) | 13054 | 1 8
L] 64300 | 76586 | 83959 | 1910 | 0% 5%5 Z‘,’
2 .64321 | 18567 | 20009 1901 3060 | 5546 | 58
I B434S | 78548 | 34059 | 1896 | 3064 | 5547 |57
41 64188 1 76530 | 4108 | 1889 | 3067 | 5835 | 5
$| $4390 [ 76501 | 24158 | 11882 | 13070 | 15530 | 55
6| 64812 | 76492 | 84208 | IBYS | 3073 | 552% {s¢
] T6473 | 84257 i858 | 076 | 5520 | 3
8] 62457 | J6a55 | 84307 iB51 | 3980 [ 5514 ) 2
9| 64479 | 76435 | 84357 | 185¢ | J0d3 | 3509 | 5¢
10) 4501 | 6417 | 34407 | 11347 | 1.3088 | 1.550) |50
11| 6452) | 76398 | 24457 | {840 | 3083 | 5298 |43
12 64586 | 76380 | 84305 | 1333 3092 | 519] (43
$3] 64568 | 96361 | Ba336 | L1826 | 3095 ] 5487 | @)
14| 64530 | 76342 | 34605 | (1819 | 3095 | 5482 [«8
15) 64612 | 76123 11812 ) 1.3102 | 1.5477 |45
161 645635 | 78304 | Be704 1805 3105 | 5471 |44
1) | Bas57 | 716288 | 84756 1798 | 3109 5465 1 43
18| 64873 | 76767 | 64806 | 1731 | 3112 SUBL {42
19 64701 | 76248 | B4g3s | 1785 15| 5458 |4
20| 64723 | 76229 [ .34%08 | | 1778 | 13938 | 1.5430 |4
21| 64745 | 76210 | 84556 A i 5485 | 9
22| BATER | 76191 | 8006 | 1064 | JI25 | S440 |12
21| 64790 | 76173 | B50%6 | 4787 | J128 | 543 |37
24| 64812 | 76154 | BSI107 | 4750 | 31| 5429 {3
25| 64834 ) 76135 | 85157 | 10743 | LI1de | 15424 | 35
26 | 64856 | JELI6 01 | 1718 313 5419 | 34
27| 64873 | 76097 | 85257 [ 1729 e IR EE]
28| 64500 | 76078 | #5307 | 1722 | Juaa | 3408 |33
29| 64921 | 76059 | 8338k | 418 J4a 5403 |9y
30 | 64945 | 76041 | 85408 | 11708 [ 13151 | 5398 | 30
31| 5497 | 76022 | BS4SE [ 102 ) iS4 5392 ) 29
;; 54989 | 7800 50 J695 | 3182 5187 [ 22
63011 | 75984 | 35555 | .1688 | 3161 | 5382 )2)
4§ 65033 | 79965 | 25603 | i681 | e | 3307 (%
15§ 65055 | 75946 | 85660 | 11674 | 13167 | 13371 [ 2%
38| 55077 | 75921 | as710 | 1867 | 3170 | 5366 | 24
32 | SS100 | 75908 | 85761 | 1660 | 3104 | 5361 |23
33| 65121 | 75889 | 35811 | 1653 | 3N 5356 | 22
33| 55144 | 75870 | 85862 | 1647 | ze | 8381 |21
A0 | 85166 | 75881 | 85382 | 11640 | Y 3184 | 15345 | 20
a) | 85138 | 75812 | 35362 1633 1t S140 |10
42| 85210 | 75812 | 86013 | .1626 | .3190 $335 {18
A3} 65222 | 15194 | J619 | 193] 5310 |17
44| 65254 | 75775 | BeLLS | 1682 | 9 3315 118
45| 65276 | 75756 | 86165 [ 11605 | 13200 | 1.531% | 1%
A6 | 6529 | 15727 | RENE | 159% 3203 | S|
47| 68320 | 75718 | 86287 | (1992 | 3207 | .5309 |13
48| 65342 | 75700 | 86318 | .1%8% | 3210 | .530¢ |2
49| 65364 | 75580 | 3 1578 | 321) S290 | N
50| 65386 | 75661 | 86419 | L1571 | 1.3217 | 1.5294 |10
S1 | 65408 | 15842 | 86470 1568 1220 N9 | 3
§21 65430 | 75821 | 28521 1558 nn 5183 | 8
S3| 55452 | 75504 | ®6527 | 1851 | 3227 S8 | 7
Sa | 63474 | 75535 | 2862 544 | 230 | 52731 6
55| 65496 { 73566 | 26674 | 11537 {13223 | (5268 | 5
S6| 85518 | YSS47 § 36728 | 1531 | 3237 | S253 | a
ST | 55540 | YSS2H | 36725 | 1524 | J0 | %8| 13
581 65%2 | 13509 1517 1243 $2%3 1 2
59 | B5584 | 75490 | 36878 | 1510 | J27 | S243 | |
50| 55806 | 75421 | 26929 | 11504 | 13250 | 1.52¢2 | 0
M | Cosne | Sine | Cofan. | Tan. | Cosec | Secant | M




M| Sine | Conime | Tan. | Cotan. | Secant | Cozec. | M
0| 65606 | 75471 | 26929 | 11504 | 13250 | 15242 [ 80
| | 85628 | 75452 | 86380 | 1497 | 3253 | 5237 | %3
2] .65650 | 75433 | 87031 | 0490 | 3257 | 5232 |8
3] 65672 | 75414 | B A48) | 0 | 520 |97
4| 65694 | 75394 | 87133 | 1477 ) 3263 | 5222 |%6
$| 65716 | 75375 | 87184 | 11470 | £.3267 | L5217 |55
6 ) 65737 | 15356 | 87238 | 1463 | 3270 | 8212 | S4
7| 85759 | 75337 | 87287 | 1456 04| 5207 |53
9| 45781 ( .753i8 | 87338 | 146 | 3277 | 5107 | %2
9| 65803 | .75299 | 87389 | 1443 | 3280 | 5197 |S1
10 | 55825 | 75280 | 8744l | L0436 | 13284 | 15192 |50
11 ] 55347 ) 75261 | 87492 | 430 | 3287 | 5187 |49
12| 65869 | 7524) | 87541 | 342) | 3230 | 5132 |48
13 658391 | 75222 | 87595 | 1416 | Jasa | 5107 (W@
14| 65313 | 75200 | 87846 | 1409 | 3297 | .5LJ1 |48
15 | 65934 | 75184 | 837698 | 11403 | 1131 | 15166 |45
16 1 653% | 75168 | 8749 | 1396 | .230e | 5161 (44
17 65978 | 75148 | 87801 | §389 | 3307 | 5136 |43
18 ) 66000 | 75126 | 878%2 | 1383 | 3311 | .515) [ &2
19 ) 66022 | 75107 | 37304 | 1376 | 334 | 5146 |4}
20 ) 660¢d | 75088 | 87955 | 11359 | 13318 | 15141 |40
21 | 66066 | 7 88007 | 1383 ) 332 | 5136 {35
22 ) 68087 | 75043 | .B80S8 | 1356 | M 5131 132
23] 66109 | 75030 | 3BIl0 | .1dag | 3323 S126 1 37
24| SR131 | 75011 | 38162 ( 1343 | 3331 Si2t (38
25| 68153 | 74992 | 38213 | 11336 | 13335 | L5116 |35
26| 66175 | 74373 | 38265 | 1335 | 3338 | .51 |34
271 66137 | 74353 | 83317 | 323 | .z | 5106 |33
28| 66218 | 74334 | 38369 | 1316 | 3345 Si01 | 32
29| 66240 | 74315 | 83421 | 1309 | 4B | %056 |31
30| 66252 | 74895 | 98472 ) 11303 | L3352 ) 15097 | WO
1| 66 74876 | 33524 | 1296 | 3355 | 5047 |29
32| 663 74357 | 88576 | 290 | 1% | 5087 |23
11| 66327 ; .74838 | 83628 ) .1283 | .3362 | 5077 |27
34| 66342 ) 4818 | 8 A276 | 1365 | 5072 |26
35| 66371 | 74793 | 88732 | t 1270 | 13389 | 15067 (2§
36 | 66393 | 74780 | 337 q263 | 32| 5062 |4
7| 66d1a | 74760 | B3E36 | 1257 | J1e | 5057 |23
38| 66436 | 74l | e3888 | 1250 AN9 | sosz (2
J9| 66458 | J4722 | 8840 | 1243 | 3383 | 5047 |2
40| 66479 | 74702 | 88392 | 11237 | 13335 | 15042 {20
41| €e501 | T4683 | 89044 | 1230 ) 310 5037119
42| 66523 | 74654 | 83037 | 1224 | 1133 | 5032118
43 | 66545 | J4b4d | BS1S | 217 ) M9y 5027 |17
A4} S6560 | 74625 | 89201 | L1211 | Ja00 | 5022 |16
45 | 66588 | 74606 | 89253 | 1.1204 | 13404 | 15013 | IS
A6 | 68510 | 74586 306 | 1197 | 407 5013 414
47| 66631 | 74567 | 89358 | 1191 | Jaup | 5008 [ 1)
A% | 66553 | 74548 | 89430 | 1184 ] 44| 5003 |12
A9 | 68675 | 74524 | #9483 | 78| Jaia | %98 (1l
S0 | 66897 | 89515 | LIi71 | L2421 | 145893 |10
51| G8718 | 74439 | 39557 | 1165 | 3425 | .98 | 9
52| 66240 | Ta47O | 29620 | 1158 ] 28 4% ) 8
§3 | 86762 | T44a5d | B9E72 1152 32 A9 )7
S4 | BATEY | 74431 | 89725 | MH4S | 3435 49 | 6
5SS | 6eB0S | Jeal2 | 39777 ) L1139 | L9 | 14568 | 5
56 | 66826 | 74397 | 89830 | 1132 | 442! 4364 | ¢
S7 | 66348 | 74373 | B9832 | LI26 | 3446 | 4959 | 3
58| 65870 | 74353 | 89935 | 1139 w3 ] 48| 2
59 | 668391 | 74334 | 89988 | [II3 | J453 | 4945 | |
80 | 66913 | 74314 | 20040 | 11106 | 13458 | L4945 | O
M | Cosina | Sias | Cotan Yan, | Cosec. | Secant | M

42°

M| Sine | Comne | Tan | Cotan | Secant | Cosee. | M
0 86913 | 74314 | 90040 | 11106 | 1.3456 | | 4945 | &
1| 565935 | .74295 | 90093 | 1100 | 3460 .4::0 :
2166956 | TA20S | 90146 | 4021 | 481 | 4935 |33
J| 66978 | 74256 | 90198 | 1086 46y | 4930 |57
4| 55999 | 74236 | 90251 | .1080 | .3e70 [ 4925 |sg
S| 87021 | 74217 | 90304 | 11074 | 13474 | 1.492] |58
6| 67043 { 24887 | 90357 | L1067 | 3477 | 4918 | Sa
7| 67064 | 74128 { 30410 | _1061 Wl | 9153
8| 67086 | 4158 | 90463 [ 1054 | MBS | 4506 |52
9| 87107 | 74139 | 30515 1048 | 3438 | 4901 |51
10 67129 | 74119 | 90563 | L.A04L | 10432 | 1.469) |50
11| 67150 | .74100 | 30621 | 1935 J4 AB97 |43
12| 67172 | 74080 | 905674 | 1028 | 3435 | 4387 |48
13| 67194 | 74061 | 90727 | 1022 | 3502 | .4382 {4}
14| 67215 | .740a1 | 90780 | 1015 | 3506 | 4377 |46
15| 67237 | 74022 | 90834 | 11009 | 1.3509 | 14372 {45
16 ) 67258 | .74002 | S0%87 | .1003 | 351) 4858 | e
17| 67280 | 73933 | 909¢0 | 0996 | 3517 4363 |43
18| 67301 | 73963 | 20993 | 0490 5w 4858 | 42
19| 67323 | 73943 | 91046 | 0983 | 152 4854 | 4}
20| 67344 | 13924 | 91099 1.09;1 13527 | 14343 [«0
20| 61365 | 73904 ) 51153 0an 35 ARM 1y
27| 67387 | 71885 | 91206 | 0964 | 354 €839 |38
23| 67409 | 73385 | 91258 | 0958 | 3333 4835 | 31
24| 67430 | M5 | S1317 | 0951 | 3%42 430 | 18
25 | 67452 | 73826 | 91166 | 1.0945 | 1,3545 | 14825 | 3§
26| 61472 | 73806 | 91419 | 0939 | 39| 4821 |4
27| 67435 | .1278) | 91471 | .0932 3582 4816 ' 12
28 | 67516 | 23767 | 91526 | 0526 | .15% 4811 | 32
29| 67537 | TIT4y | 91580 | 081% | e 4108 | 1
JO | 67559 | 73728 | 91831 | 10913 ) 13963 | 14802 | 30
J0 | 67580 | 73708 | 91687 | .090; L3567 AI97 | 29
37| 57602 | J3888 | 91740 ) 0500 ) 3501 | 4792 |28
33| 67623 | 73669 | 31734 | 083 | 3504 | 4738 |22
J4 | 67645 | 73849 | 31847 | 0833 1578 | 478) |28
15 | 57666 | 73629 | 21901 | 1.08#) | 13521 | 14772 |25
36 | 67688 | 71610 | 91955 | 0878 | 3583 1
37| 67709 | 73590 { 32008 | 0868 { 3583 | 4769 |
18| 62730 | 13870 | 92062 | .OB62 | 3597 | 4764 |22
39| 67252 | 73551 | 92116 | 0856 | 3596 | 4760 | 2}
40 47773 | 73531 | 92170 | 10847 | 13600 | L4755 |20
A1) 67794 | 73511 | 92223 | 0841 | 3801 | 4250 |19
42 | 67816 | 7349) | %2277 0337 3807 A4 |18
43 6r83) | 3472 | 32301 ) Omd0 | N ] au) |17
Ad| 67859 | 73452 | 92388 | 0824 | JGHA | 40)6 |18
A5 | 67880 | 23432 | 92439 | 10818 | L3618 | 1.4732 | 1S
46| 57901 | 73412 ) 9243] | 0812 | 3622 ) 4027 |14
47| 67923 | 73391 | 92547 | 080S | 3625 | 4723 | i3
a8 | 67344 | 73371 | 92801 % 3629 Ans (12
49 | 67365 | 23353 | 92855 | 0793 | 331 | 43 |1t
SO | 67987 | 73333 f 92709 | 10786 | 1.3636 | L4709 | [0
S1 7 68008 | 113ta | 32763 | 0780 | 540 | 404 :
52| 68029 | 73294 | 52817 | 0774 | 3644 | 463§

51| 63351 | 73274 | 3N 0767 | 3547 | 4835 | 7
S4 1 63072 | 73254 | 92926 | Q761 | 3851 | 4590 | B
S5 | 63033 | 73234 | 92930 | LO755 | 1.3655 | L4686 | 5
S6 | 63105 | 73215 [ 91034 | 0749 | 38 A68) | 4
57| 68136 | 73195 | 9J088 | 0re2 | .186 4576 | ]
58| 63157 | 73128 | 9343 | 0736 | 3se8 | 4872 | 2
59| .68178 | 73155 | 997 | O30 | 3859 | 487 | I
60 T3S | 93251 | 10724 | 1367) | 14682 | O
M | Cosine | Sime ) Cotan. | Tan. | Cosec. | Secant | M




e

o
43

M| Sine | Cosine | Tam | Cotan | Secant! Cosse | M
0| 68200 | 73135 | 93250 ) LOF2« | 13673 ) 14663 |80
1] 68221 | 73145 | 93305 oy 81 AB54 [ 59
2| 68242 | 73096 ) 93350 | o711 | .36al 4634 | 53
3| 63264 | 73075 | SIS oras | ema 4649 | 57
4] 6R28S | 73086 | S)483 | 0693 | 1683 4544 | 56
S| 58306 | 73036 | 53524 | 10692 | 1692 | 1.4640 | 53
6| 68127 | 73016 | 93578 0685 | 3695 4635 | 54
7} 63345 | 72936 | 93633 | 0S80 | J&94 | 4431 |53
B | 68370 | .72976 | 91487 0674 | J2a3 A628 | 42
9| 68391 | 72956 | 93142 | 0687 | o7 4622 | 51
19| 58412 | 72937 | 3370 | 1066 | 13750 | 14617 |50
JU | .68433 | 22917 | 33851 | 0655 | 3744 4613 | 43
12| 584%5 | 72897 ) 33906 | 0649 | 22id | 4608 )48
13| 88406 | 22877 | 93961 | 0643 | 3727 ( 480¢ &)
14| 68497 | 72857 | 54016 | 0636 | 37285 | 4599 [46
15 | 68518 | .7281) | 94071 | LOGS0 | 13729 | 1 4595 |45
16 | 68%8)9 | 217 | S41l8 Q624 | 371) A%90 a4
i7 ) 6861 ) 72197 | S4ld0 | QORI | 377 ASEG | 4]
18 | 68582 | 72777 | 942)5 | 0632 | 740 | 458) (€2
19 ) 58603 ) 72747 | 54290 0‘;35 Al 4577 | 41
20| 8B624 | 72737 | 94345 [ 10599 | 13742 | 14502 |40
21 | 68845 | 72717 00 | 0591 | 37192 A568 | 39
22| 68666 | 72697 | 94485 | Q0587 | 3158 4563 |2
21 | 68688 | .72677 | 94510 | 0581 | .27%9 AS89 | 3
24 | $3709 | 72657 | 94%65 | OSTS | 263 | 4354 | 36
25 | 63730 | 72617 | 94620 | 10568 [ 1.3767 | 1.4550 (35
26 | 88751 | 72617 | 94675 Q%62 1 3171 A5 | 34
27 | 68772 | 72597 | 94731 | 0% | 37« 4541 |33
28 | 68793 | .72%577 | 94786 0550 | I8 4538 | 12
29 | B3I | 72957 | 34R4) 0544 | 2782 A3 |
30 | 68835 | 72837 | 94896 | 1.0538 | 13786 | 1.4527 | X0
31 | 68356 | 72517 ) 34952 | 0532 | .3%Q | 4521 |28
32| 68378 | 72497 | 95007 | 0525 | 3754 | 4513 |28
13 | 62838 | 0247) | 9062 0512 A787 A5l Y
M| 58920 | 72457 | 95118 0513 | 3801 AS510 {26
35| 6B34) | 32437 | 95170 | 1.0507 | 5.3805 | 1.4505 |25
36| 68952 |, 72417 | 95229 | 0%01 | 3209 | 4SOl |24
37| 6R38] | 72397 | 95284 | 0495 | .381) A% | 23
38 | 63904 | 72377 | 9534 D489 § 3816 | 4452 1 22
39| 69025 | 72357 | 95395 | 0433 | 132 A4RT | 21
AD ) 69046 | 72337 | 95451 | 10476 | 13324 | 14423 | 20
41 ] 65087 | 72317 | 55506 | 2470 | ks | .a4)5 |13
42 ) 65088 ) T2297 ) 95562 0484 | 3832 ELPL Rt ]
3| 69103 | 227 .92!3 0458 | I3 | 440 | W7
Ad| 63130 | 72756 | 45673 | 0452 | 3813 | 4465 |15
45| 69151 | 72238 | 95729 | 10446 | 13843 | 1 4461 | IS
a5 89102 | 22216 | 95785 | 0440 | 3ma7 | a¢8) |14
A) | 53193 | 02196 ) 95341 ) 0434 | 3881 Ae52 113
43| B921¢ | 72176 | 95896 | .0428 | 3855 | 4448 |12
43| 63235 | 72156 | 95952 | 04221 1855 | 441 (1]
SO§ B5256 | 72135 | 96008 | 1.0416 § 11853 | 14433 |10
S5t) 69217 | 72115 | 96064 | 0410 | 3367 | 4435 | 9
52| 69798 | 72085 | 96120 ) 0404 | M0 | M40 | B
53| 65319 | 72075 | 96176 | 0392 | 3N .uzg 14
54 | BS540 ) 72055 | 96232 | 0391 | a8 44221 &
55| 69361 [ 72035 | 56283 | 10385 [ 13882 | 14417 | §
56 G982 | 72015 | 96344 ) 0379 | 236 ] a3 | ¢
$7 1 69401 | 7199« | s&d00 | 0I7] w90 | 4408 2
S8 ! BS428 | 71574 | 96456 | 0387 3894 404t 7
§3 | 69445 | 71954 | 96513 | 0361 | 3893 ! aa00 | )
60 [ 65466 | 71534 | S6569 | 1.0355 | 13902 | 14395 | 0
M| Cosina | Sine | Cotan. | Tuo. | Cosec | Secant | M

- —— e i — et e, .8

M| sine | Conime | ran | cotan. | Secsnt | cosec | m
o s9uss | 71e3e | sessa | 10388 | 13902 | 14295 6o
1| ssas7 | 71914 | 56625 | 0343 | 2905 | adai |5y
2| g950n | 71893 | seexi | 033 | 3903 | 37 |sx
3| seses | 7iena | se7as | o33 | 9ud | Lads2 |57
o] soses | 7ums3 | serae | Ceadn | 17| 478 |36
5| 69570 | 11333 | 56880 | 10325 | 13921 | 14374 |55
& | Besan | 2iaid 1 ema | asas | ama |
7] sseia | 7u7e7 | %63 | on3 | 929 a3ss |53
| s | mim2 | 9v020 | 307 | 3e33 | aist %2
9| 6965t | 717¢2 | 97076 | o 3937 | 4397 |8
(0} &9675 { 71232 | 97033 | v'e295 | 1 30u1 | 14352 | %0
11| 69696 | 717110 | 97189 | o2as | 3eas | adax [as
12| 69716 | 70681 | 97246 | 0283 | 3949 | .43a¢ |42
13| 60737 { 7167 | ‘om0z | omr | Jesy| adsla
14) ‘59758 | 7650 | 92383 | ozt | 39%7 | 4335 |6
15| 69779 | 7te30 | 97416 | 1.0265 | 13960 | 14330 |43
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