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W= wexght of body.
-
-
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S —r mas—
Neglecting friction:

e /7\\

b
T
i

P=W><’—;=W>< sine

W=Pp —I= ,P =PX coseca
h sina
b

Q= WX' WX cosa

If friction is taken into account,
then force P to pull body up is:

P =W (ucosa+sina)
Force Pt to pull body down is:
Py= W (e cos a— sina)
Force P: to hold body stationary:
P2 =W (sina—p cos a)

in which g is the coefficient of friction.

W = weight of body.

W = weight of body.

5
P

)
et

Neglecting friction: | With friction: Neglecting friction: | With friction:
,Sine Cocefficient of fric- ko Coefficient of fric-
P=Wx povy tion = g = tan é. Pr= sz_" XN fion oy tan b,
w=pxP pewx @) by po b poral P=W tan(ate)
sin cos (B—) 3
w
Q-Wx-c-?im——*-@ =——=WXseca
cos B cosa

Neglecting friction:
P= 2QX%= 20 Xsina

l
Q=PXB= 4 PX cosecar
With friction:
Coefficient of friction = u.
P=2Q (ucosa+sing)

Neglecting friction:

b
P=2QX’—'=2QXtana

h
Q=PX—==1PXcota
2b

With friction:
Coefficient of friction = u = tan¢.
P=2Qtan (@+¢)
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BANG TiNH LUC TREN MAT PHANG NGHIENG

TABLE OF FORCES ON INCLINED PLANES

}e——r18E:

The table below makes it possible to find the force

Mf_ required for moving a body on an inclined plane. The

friction on the plane is not taken into account. The
column headed * Tension P in Cable per Ton of 2000
Ppunds ? gives the pull in pounds required for moving
one ton along the indlined surface. The fourth column
gives the perpendicular or normal pressure. If the co-

efficient of friction is known, the added pull required
to overcome friction is thus easily determined:

Q X coefficient of friction = additional pull required.

Tensions and Pressures in Pounds

. Perpendic- Perpendic-

o Tegson | ar Bres. || Ber.Cent Teosion LS Pres
Rise, Ft.| Angle a |Cable per ;“l;;g on 1R ise, Ft.| Anglea |Cable per i-,‘;;;g ‘”:
per 100 Ton of Ton g{" Per 100 Ton of Ton g;'
Ft. 2000 Lbs. | ,o000 T s, Pt. 2000 Lbs.| o0 Lbs.
1 o® 35' 20.2 1999.8 39 21° 19" 727.0'| 1863.0
2 I 9 40.0 1999.4 40 21 49 743.2 1856.6
3 1 44 60.4 1999.0 41 22 18 758.8 1850.4
4 2 18 8o.2 1998.2 42 22 47 774.4 1843.8
5 2 52 100.0 1997.4 43 23 17 790.4 1837.0
6 3 27 120.2 1996. 2 44 23 4§ 805.4 1830.6
7 4 X 140.0 1995.0 45 24 14 820.8 1823.6
8 4 35 159.8 1993.6 46 24 43 836.2 1816.6
9 5 O 179.4 1991.8 1 47 25 11 851.0 1809.8
10 5 43 109.2 1990.0 48 25 39 865.6 1802.8
11 6 17 218.8 1987.8 49 26 7 880.4 | 1795.6
12 6 351 238.4 1985.6 50 26 34 894.4 1788.8
13 7 258 258.0 1983.2 51 27 2 goy.o 1781.4
14 7 59 277.6 1980.6 52 27 29 922.8 1774.2
15 8 32 296 .6 1977.8 53 27 56 936.8 1766.8
16 9 6 316.2 1974.8 34 28 23 950.6 1759.4
17 9 39 | 335.2 1971.6 55 28 49 964.0 | 1752.2
18 10 13 354.6 1968. 2 5 29 1§ 977.2 1744.8
19 10 46 | 373.6 | 1964.6 57 29 41 | 990.4 | ¥737.4
20 11 19 392.4 1961.0 58 30 7 | 1003.4 1730.0
21 T 52 411.2 1957.2 59 30 33 | ro16.4 1722.2
22 12 23 430.0 1953.2 6o 30 58 |} 1029.0 1714.8
23 12 58 448.6 1949.0 61 31 23 | 1041.4 1707 .4
24 13 30 | 4668 1944.6 62 3t 48 | 1053.8 1699 .6
25 14 3 485.4 1940.0 63 32 13 | 1066.2 1692.0
26 14 35 ] 503.4 | 1935.4 64 32 38 | 1078.4 | 1684.2
27 5 7 521.4 1930.6 65 33 2 | 10c00.2 1676.6
28 15 39 $39.4 1925.8 66 33 26 | 1101.8 1669.0
29 16 11 557.4 1920.6 67 33 50 | 1113.4 1661. 2
30 16 42 | 574.6 1915.6 68 34 13 | 1124.6 1653.8
31 17 14 592.4 1910. 2 69 34 37 1136.0 1645.8
32 17 45 | 609.6 1904.6 70 35 o | 1147.0 { '1638.2
33 18 16 626.8 1899.2 71 35 23 | 1158.0 1630.4
34 18 47 643.8 1893. 4 72 35 46 | 1168.8 1622.8
38 19 18 661.0 1887.6 73 36 8 [ 1179.2 1615.2
36 19 48 677.4 1881.6 74 36 31 | 1190.0 1607 .2
37 20 19 | 694.4 | 1875.4 75 36 53 | 1200.4 | 1599.6
38 20 49 710.6 1869.4 I .. 1 .. oo b el
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PON BAY
LEVERS
Types of Levers . Examples
@ A pull of 80 pounds is exerted at the
*'*‘F--L——-—} end of the lever, at W;
- , { = 12 inches and L = 32 inches.
3 Find the value of force F required.to
‘ balance the lever.
F:W=Il:L FXL=W¥xI BoxX 12 960
F = ——— = Z— w 30 pounds.
F WXt FxL 32 32
=L W= 1 I F=20; W=180; and I=3;
how long must L be made to secure
Le Wxa=le ! Fxa FXL| equilibrium? .
W+F F ' CW+F W P
20
" 5 Total length L of a lever is 25 inches.
1-->} a > A weight of go pounds is supported at
'@ W; lis 10 inches. Find the value of F.
F F=-—————-9°:;!°-36 pounds.
F:W=i:L FXL=Wxl} If F = 100 pounds, W = 2200 pounds,
Fe wxi W = FXL and a = § feet, what should L equal to |
L secure equilibrium?
Wxe WXI FxXa FXL 2200X §
L= - s 1= - -5,
WF- F O VW-F~ W L= = 524 fect.
R , F = 28 pounds; L= 10 inches; a=
v & —a 24 inches. What weight W can be
supported?
3 & l=a+ L = 244 10 = 34 inches.
: 28 X 10
FiW=1l:L FExXLeWxl W = ———— = 8.23 pounds.
wWxl FxL Let F = 12 tons; W = 4.5 tons;
=L W= -7 a =16 feet. Find L and l.
. 6
L ¥Xae Wxi, 6 Fxae FXL L=‘:—25—__%=96feet;
F-w F r-w w " 1=16+9.6 = 25.6 feet.
r:--b-;_-a B> Let W=20, P=30, and Q=15
pounds; a = 4,b= 7, and ¢ = 10inches.
Elﬂlal& 4 Xf x = 6 inches, find F.
When three or more forces act on 20X 4+ 30X 7+ 18X 10
a lever: F= r3 = 73% Ibs.
Fxz=WxaetPXbi+QXc Assuming F= 20 in the example
'onXa+P><b+QXc above, how long must lever arm x be
] F made?
F WXae+Pxb+QXe 20X 44+ 30X 7+ 15X 10 .
I — x= " = 22 ins,
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KHOP KHUYU
TOGGLE-JOINT
Toggle-joint. —— If arms ED and EH are : F
of unequal length: h
vl

The relation between P and F changes
constantly as F moves downwards.
If arms ED and EH are equal:
Fa
P Py
A double toggle-joint does not increase the pressure exerted so long as the rela-
tive distances moved by F and P remain the same.

Toggle-joints with Equal Arms

F = force applied;
P = resistance;
« = given angle,

2 Psine = F cosa;

f.. co,sa = coefficient;
F 2sine
or, P = F X coefficient.
H Equivalent expressions:
FS Fs
PHE' AP-E,asperdiagram.

To use the table, measure angle «, and
find the coefficient in the table corre-
sponding to the angle found. The coeffi-
cient is the ratio of the resistance to the
force applied, and multiplying the force
applied by the coefficient gives the resist-
ance, neglecting friction.

Coeffi- ffi- Coeffi- Coeffi-
Angle cient Angle cccl):nt" Angle cient Angle cient
o® 2’| 862 o® 50’ 34.4 2° 4¥| 10.4 8 o| 3.58
] 4 456 o 55 31.2 2 so| ro.x 8 30 3.35
o 6 28s T [ 28.6 3 o| 9.54 9 o 3.18
o 8 216 I 10| 24.6 3 15 8.8x 9 30 2.99
o 10 171 S {1 22.9 3 30 8.17 10 © 2.82
o 12 143 T 20 2r1.§ 3 45 ] 7.63 IT o 2.57
o 14 122 I 30 9.1 4 o 7.25 12 © 2.38
o 1§ 115 I 40 17.2 4 15 6.73 13 O 2.1y
o 16 107 X 45 16.4 4 30 6.35 14 © 2,00
o 18 95.4 ) T S0 15.6 4 45 6.02 15 © 1.87
o 20 8.8l 2 o 14.3 5 ol 5.1 16 o 1.74
o 25 68.6 Il 2 10| 13.2 5 30| 5.19 17 o© 1.64
o 30 5s7.34 2 18 12.7 6 o 4.96 18 o 1.54
o . 35 49.1 || 2 20 12.5 6 30| 4.39 19 o 1.45
o 40 42.8}) 2 30 11.§ 7 [} 4.07 20 ©O 1.37
o 43 38.2 2 40 10.7 7 30 379 H.oioovviidiiennnn,
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BANH XE - RONG RQC
WHEELS AND PULLEYS
F:W=r:R :
F W; 'W The radius of a drum on which is
X xr wound the lifting rope of a windlass is
JWxr 2 inches. What force will be exerted
R at the periphery of a gear of 24 inches
FX R diameter, mounted on the same shaft
as the drum and transmitting power
r to it, if one ton (2000 pounds) is to be
WX' lifted? Here W = 2000; R= 12; r =2.
F 2000 X 2
_FxR F=22222_ 315 pounds.
W
F=4W
The velocity with F:W =seca:2
which weight W W X seca
‘will be raised equals Fem —
one-half the veloc-
ity of the force ap- W=2FxXcosa

plied at F.

It

@
i
¥

# = number of
strands or parts of
rope (m, m, etc.).

F-s-xW

The velocxty with
which W w111 be

raised equals -~ of

the velocity ot' the
force applied at F.

In the illustration is shown a com-
bination of a double and triple block.
The pulleys each turn freely on a pin
as axis, and are drawn with different
diameters, to show the parts of the
rope more clearly. There are § parts
of rope. Therefore, if 200 pounds is
to be lifted, the force F required at the
end of the rope is:

F = } X 200 = 40 pounds.

A, B, C and D are the pitgh dircles

of gears.

_Fxrxnxn

RXRiXRs
W FXRXRiXR:
rXnXrs

Let the pitch diameters of gears 4,
B, Cand D be 30, 28, 12 and 1o inches,
respectively. Then Rs=15; Ri= 14;
ri=6; and r=35. Let R 12 and
re= 4. Then the force F required to
lift a weight W of 2000 pounds, friction
being neglected, is:
2000X 5 X 6 X 4

—_— - ]
12X 14 X 1§ 95 pounds .
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DIFFERENTIAL PULLEY - SCREW

Differential Pulley.-— In the differential pul-
ley a chain must be used, engaging sprockets, so
as to prevent the chain from slipping over the

pulley faces.
PXRudW(R~71).
W(R r)
p- 2R
2 PR
W-R-—f

-Force Moving Body on Horizontal Plane.— F

i tends to move B along line CD; Q is the component
{ which actually moves B; P is the pressure, due to
o - Y F, of the body on CD.
i Q= FXcosar; PmVFt.. (3
¢ A——> Screw. — F = force at end of handle or wrench;
[ R = lever-arm of F; r = pitch radius of screw; p =
| — lead of thread; Q = load. Then, neglectxng friction:
4 6.2832 R
Fe0Xgtmr Q=FxX——H—

If u is the coefficient of friction, then:
For motion in direction of load Q which assists it:
F=0x 6.2832 ur — p

P
6.2832r + pup
u? ) + For motion opposite load Q which resists it:
)}
—— . P + 6.2832 ur
= F X o8mar —pp X R

Center of Gravity. — The center of gravity of a body, volume, area, or line is
that point at which if the body, volume, area, or line were suspended it would be
perfectly balanced in all positions. For symmetrical bodies of uniform material
it is af the geometric center. The center of gravity of a uniform rdund rod, for
example, is at the center of its diameter halfway along its length; the center of
gravity of a sphere is at the center of the sphere. For solids, areas, and arcs that
are not symmetrical, the determination of the center of gravity may be made
experimentally or may be calculated by the use of formulas.

The tables that follow give such formulas for some of the more important shapes.
For more complicated and unsymmetrical shapes the methods outlined on page 313
may be used.

Example: A piece of wire is bent into the form of a semi-circular arc of 1o-inch
radius.  How far from the center of the arc is the center of gravity located?

Accompanying the third diagram on page 308 is a formula for the distance from
the center of gravity of an arc to the center of the arc: 2 = 2r + x. Therefore, in
this case, H

8 = 2 X 10 + 3.1416 = 6,366 inches.
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CENTER OF GRAVITY

Perimeter of & Triangle. — If A, B and C are the
middle points of the sides of the triangle, then the
center of gravity is at the center of the circle that
can be inscribed in triangle ABC. The distance
d of the center of gravity from side o is:

- k(b+c) .
2(a+b+¢)
where A is the height perpendicular to a.

Area of Triangle. — The center of gravity is at
the intersection of lines AD and BE, which bisect
the sides BC and 4C. The perpendicular distance
from the center of gravity to any one of the sides
is equal to one-third the height perpendmxla.r to
that side. Hence, s =k + 3.

Circular Arc. — The center of gravity is on the
lne that bisects the arc, at a distance
2 13
a-'—;“--———‘ (c;;:h )fmmtheoenterofthearde' 3
For an arc equal to one-half the periphery:
Gm 2y 4+ =06366r .
For an arc equal to one-quarter of the periphery:
G=2rV24+x=0.9003r
For an arc equal to one-sixth of the periphery:
G=374+%=005407

Cércular Arc (approximate). —
o=%h
‘This formula is very nearly exact for all arcs
less than one-quarter of the periphery. The error

is only about one per ceat for a quutet circle, and
decreases for smaller arcs.

Area of Trapesoid. — The center of gravity is on
the line joining the middle points of parallel lines
AB and DE. .

c_h(a+zb)f _b(za+b)
3e+d) 3(c+8).

o S Habtd

: 3(c+b)

Thetnpemidmnalsobedlvxded into two tri-
angles. The center of gravity is at the intersection
of the line joining the centers of gravity of the tri-
angles, and the middle line FG.
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CENTER OF GRAVITY

Perimeter of a Parallelogram. — The center of
gravity is at the intersection of the diagonals.

Area of a Parallelogram. — The center of gravity
is at the intersection of the diagonals.

Any Four-sided Figure. — Two cases are possible,
as shown in the illustration. To find the center
of gravity of the four-sided figure ABCD, each of
the sides is divided into three equal parts. A
Line is then drawn through each pair of division
points next to the points of intersection 4, B, C,
and D of the sides of the figure, These lines form
a parallelogram EFGH; the intersection of the
diagonals EG and FH locata the required center
of gravity.

Circle Segment. — The distance of the center of
gravity from the center of the circle is:
b= _c'_ 2 % rsin* @
124 3 A
in which A4 = area of segment.

Circle Sector. — Distance b from center of grav-
ity to center of circle is:
2rc i
b= 31734 = 38. l97
in which 4 = area of sector, and @ is expressed in
degrees.
For the area of a half-circle:
b= 4r+ 3w =o0.4244r
For the area of a quarter circle:
b-4\/_)<r+3r-060029 i
For the area of a sixth of a circle: ;
b=274%~063667

Part of Circle Ring. — Distance b from center of
gravity to center of circle is:

(R'— %) sinar
(Rr—1M)a
Angle « is expressed in degrees.

b= 38.197
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CENTER OF GRAVITY

Segment of an Eflipse.— The center of gravity
of an elliptic segment 4BC, symmetrical about
one of the axes, coincides with the center of gravity
of the segment DBF of a circle, the diameter of
which is equal to that axis of the ellipse about 4
which the elliptic segment is symmetrical.

Area of a Parabola, — For the complete para-
bolic area, the center of gravity is on the center
line. or axis, and

3h

¢ = —

For one-half of the parabola:

8
For the complement area A BC:

a=—3-s—’! and bw3®

¢c=03k and d=o.g5w

\

Spherical Surface of Segments and Zomes of
Spheres. — Distances a and b which determine the
center of gravity, are:

] )i 4

g = — Dom—
2 2

Cylinder.— The center of gravity of a solid
bl cylinder (or prism) with parallel end surfaces, is
located at the middle of the line that joins the
centers of gravity of the end surfaces.

a The center of gravity of a cylindrical surface or
shell, with the base or end surface in one end, is
found from:

2 ht

4k+d

The center of gravity of a cylinder cut off by an
inclined plane is located by:

’ k, rttanla _ritsna

=27 8x Y

where o is the angle between the obliquely cut off
surface and the base surface.

a

lean Lt
T
L~/

e/
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CENTER OF GRAVITY

e ————— o ——
‘ 3. N
VR S ome
T
{1 %42

»Hyle

Portion of Cylinder.— For a solid portion of a
cylinder, as shown, the center of gravity is deter-
mined by:

o= 5 X 314167 b=y X31416k
For the cylindrical surface only:
a=}%X 314167 b=3x3.1416h

If the cylinder is hollow, the center of gravity
of the solid shell is found by:

Ri -t Hé— bt

r
a= 1!; X 3.1416 i—,——-_"; b= ;-’1 X 3.1415m

Pyramid. — In a solid pyramid the center of
gravity is located on the line joining the apex with
the center of gravity of the base surface, at a dis-
tance from the base equal to one-quarter of the
height; ore =14,

The ceater of gravity of the triangular surfaces
forming the pyramid is located on the line joining
the apex with the center of gravity of the base
surface, at a distance from the base equal to one-
third of the height; ora = &.

Cone. — The same rules apply as for the pyramid.

w For the solid cone:
o> a=}%k
- For the conical surface:
e=4%4
IA‘:AREA of ToP Frustum of Pyramid. —_The center of gravity is
Jocated on the line that joins the centers of gravity

({3

[H\

\AFAREA OF BASE

of the end surfaces. If A1 = area of base surface,

' and As area of top surface,

B4 2 VA X As+ 3 40
4(Ax+‘\/A1XAz+Az)

Q=

L]

Frustum of Cone. — The same rules apply as for
‘the frustum of a pyramid. For a solid frustum of
4 circular cone the formula below is also used:

k(R4 2Rrt3r%)
. T 4 (R*+Rri1?)

The location of the center of gtavity of the coni-
cal surface of a frustum of a ¢cone is determined by:
E(R+2¢)

T ®RED
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CENTER OF GRAVITY

Wedge.— The center of gravity is on the line
joining the center of gravity of the bhasé with the
middle point of the edge, and is located at:

S RkG+o)
=z (204 c)

Spherical Segment. — The center of gravity of a

solid segment is determined by:
o= (27— k)2

47—k

Er-h
4(3r—h)

Forabalf-sphere, s = b=§r

Half of a Hollow Sphere. — The center of gravity
is located at:
am3RI—T)
8 (R3—1%)

Spherical Sector. — The center of gravity of a
solid sector is at:

a=} (14 cosa)r=3(2r—k) B

Segment of Ellipsoid or Spheroid. — The center
of gravity of a solid segment 4BC, symmetrical
about the axis of rotation, coincides with the center
of gravity of the segment DBF of a sphere, the
diameter of which is equal to the axis of rotation
of the spheroid.

Paraboloid. — The center of gravity of a solid
paraboloid of rotation is at:

a=th

Center of Gravity of Two Bodies. — If the weights
of the bodies are P and Q, and the dxstanoe between

their centers of gravity is g, then:
. b-—@— c Pa
P+Q P+Q
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Center of Gravity of Figures of any Outline, — If the figure is symmetrical
about a center line, as in Fig. 1, the center of gravity will be located on that line,
To find the exact location on that line, the simplest method is by taking moments
with reference to any convenient axis at right angles to this center line. Divide
the area into geometrical figures, the centers of gravity of which can be easily found.
In this case, divide the figure into three rectangles KLMN, EFGIl #nd OPRS.
Call the areas of these rectangles 4, B and C, respectively, and find the center of
gravity of each. Then select any convenient axis, as XX, at right angles to the
center line ¥ ¥, and determine distances g, b and ¢. The distance y of the center
of gravity of the complete figure from the axis XX is then found from the equation:

Aa+ Bb4+Ce
A+B+C
© As an example, assume that the area 4 is 24 square inches, B, 14 square inches,
1
o] c_-———j- P ‘ c]
B F R
B B
2 P T
% F7 b
LK H -“'9———|N b b A ]
L o———dp} ] !
« ? X X a7 X
T ¢
Fig. 1 Fig. 2

and C, 16 square inches, and that ¢ = 3 inches, b= 7.5 inches, and ¢ = 12 fuches.
‘Then: .

y = 24X3-!- 14X 7.5+ 16X 12 __:,:@ = 6.83 inches.
24+ 14+ 16 54

If the figure, the center of gravity of which is to be found, is not symmetrical
about any axis, then moments must be taken with relation to two axes XX and V'Y,
as shown in Fig. 2. The figure is divided into convenient geomstrical figures, the
centers of gravity of which can be easily found, the same as before. The center of
gravity is determined by the equations:

,_An+BhiCa _Aa+BbiCe
A+B+C Y=A¥B¥C

As an example, let A = 14 square inches, B = 18 square inches, and C = 20 square
inches. Let g = 3 inches, b= 7 inches, and ¢ = 11.5 inches. Let a1 = 6.5 inches,
b = 8.5 inches, and ¢; = 9 inches. Then:

; . 8% 8.
Lo TX6S+T x85+2°><7,.§si:=7,3sinchw.

14+ 18+ 20
14X3+ 18X 7+ 20X 11,8 398 .
y Tt 8150 52 7.65 inches.

In other words, the center of gravity is located at a distance of 7.65 inches from
the axis XX and 7.38 inches from the axis Y'Y.
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MOMENTS OF INERTIA

(M = mass of body = weight +.32.16)

M
I==(@+)

. With refererce to axis B~ B:

I=M ("+"’)
3 12

[~ 4
L
[~ 4

Prism. — With reference to axis 4 — A:

I=} Myt
With reference to axis B— B:

Cylinder. — With reference to axis 4 — 4:

@ rou(3)

A-A:

I=§M (R 41

With reference to axis B— B:

| ,
! £ ¢ : ]
&) -a(§ )
3 4

Hollow Cylinder. — With reference to axis

- toansA 4:

. & I--—(a'+b’)
-B

With reference to axis B— B (through the

= e center of gravity): .
}zi&a- b e Bd & 1 Il(-s—b’+h
—a-—| TP \8" T,

Pyramid, rectangular ba,se — With refercnoe 1

Cone. — With reference to axis 4 — 4:

. .
fls ' ! j . I=34
- 10
B &a

center of gravity):
© O | )
. 20 4

With reference to axis B— B (through the

.

A~ 4: .
' A B YL B
10 (R} —#%)

Frustum of Cone.— With reference to axis
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MOMENT QUAN TINH'
MOMENTS OF INERTIA

(M w= mass of body = weight + 32.16)

Sphese. — With reference to any axis through
the center: .

I=3 M

| Spherical Sector.— With reference to axis
Az

I= ‘?‘(.m—m) ~

-

Spherical Segment. — With reference to axis
. &

I=M (,z_?.!.’.‘+§l’.’.)._”i_
. 4 20 3r—k

Elhp.md With tefetenoe to m A-4:
Iw— (b’+ c?)

3 . . .
r b3 v Wlthrdercncetoaqu B:
A * Jac 0
"_\ ! ="(¢'+0’)
o e Wlthrefetenoetoaxlsc C:
=¥ @ b2
3 (a*+ 3
£ Paraboloid. — With reference to axis 4 —A4:
A i With reference to axis B— B (through the
& N b center of gravity):
L= Ly ;
8 I-M (+-)

Torus. — With reference to axis 4 — 4:
1-u(£+5—")

. 2 8
" With reference to axis B B:
I=M (R?+10)
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BAN KINH HO1 CHUYEN
RADIUS OF GYRATION
Bar of Small Diameter.
Axis at end. Thin Circular Disk.
i Axis through center. Cylinder.
R s 2 _ Cylinder. Axis, diameter at mid-
 PE——— Axis through center. Iength.
A A
k=o0.57731 e~ . A A
S = O e G
Axis at center. A A A
k=028 VFisr
T
k=o.0717 k=;+:
k= 0.28861 Bl
k2= ‘112 12
Axis, a diameter of the Axis its diameter. Axis, diameter at end.
ring. A f
A ‘
——————>
\ | | @
Y SR
-/ k=028 V4lt4+3r2
A k r »or .
P = 4 —
k=o071r B-ir 3 4
B=ir

Bar of Small Diameter,
bent to Circular Shape.

Axis through center of
" ring.

A,
=ﬁ
4

7 N

k=r; =y

Parallelogram (Thin flat
plate).

Axis at base.

RN
k=os773h; E=}k

Axis at mid-height.

tE==N

Thin, Flat, Circular
Ring.
Axis its diameter.

A

k=}vDt+a

Dy dt
2.2 T
,k 16

_ k=0.2886k; k= Tz A2
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BAN KiNH HOI CHUYEN

RADIUS OF GYRATION
Thin Hollow Cylinder. 5 -
Axis, diameter at rnid- Cylinder. Parallelepiped.
length. Axis at a distance. Axis at distance from
end.
A A A .
I [ [ A
s
<l RN == e fe}- - v @
L] A
ViTEs . A " A
kw0289 V6 s -
. O k=Var+}r B\ /M+a’+d
: p_;+; B=attdn 12

Hollow Cylinder.
Longitudinal Axis.

&

k=o0.7071 V Rt 43
M=l (R4

1
2

A A

Rectangular Prism.
Axis through center.

o

e 20>

je——2a-- |ezesl

k=o577 Vbt t+c?
=)@ty

Cone.
Axis at base.
A

i A

1 / 3
b= 2k 437
20

Axis at apex.

kx—‘ /12h’+3r’
20

A

Hollow Cylinder.
Axis, diameter at mid-
length.

égb

A

22
-

L

A

2
p-ly
12

Rt
4

R=o0.28g Vi F 3 (R1+7%)

Parallelepiped.
Axis at one erd, central.

A A
[0 X2
- e =
: L. A
k= 0.289 V4lt+ b2
PO Lk L

12

Cone.
Axis through its center

{;@

k=o.s4777
M=03r2
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BAN KiNH HOI CHUYEN

RADIUS OF GYRATION
Frustum of Cone.
Axis at large end. Sphere.
_'*A Axis at a distance.
(D) '
Tl A*
> 1 /‘ n
\ Rl o ( . 2
l«’ R’+3Rr+6r’ k=Vatin
k= Iy T R B-atinr
Sphere.
Axis its diameter. Ellipsoid.
A - ) Axis through center.
a3 of-
k=o0.63257; Bt=}rt Ty
325 1 h_°‘447-\/bz+‘:
Thin Spherical Shell. Bej@t+a)
k=o0816s7; k={r
Hollow Sphere.
Axis its diameter. Paraboloid.
Axis through center.
_IA
) B
k=0.6325 Y] k=o035773r
i 2 (RS~ 1) B-ir
Ts®-
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MOMENT QUAN TiNH : MODUL MAT CAT
MOMENTS OF INERTIA, SECTION MODULUS, etc., OF SECTION

A= a?ee:t on Moment of Section Modulus Radius of Gyration
y = distance from Inertia I
axis to ex- I Z-;, y = 31
treme fiber
f: e S ";:‘i S 8 “. A89 a
Y2 % \/;';"-"
4 3 ’
= £ —-=o0.5776
3 3 3
b Tk ,V ' V,’
at ot a )
- = 0.118 a* - 0.280 4
12 6V2 Viz
A =qa
i
E APV == o.707 a .
: ) - S RN
Ry 777 : : o R o R e
W, | ... | . k.
Wil | ww | e ZXy S
%557, ” o 1
= 0.289 Va2 4 b2
V2 (gt — bY) T
at—bt i 128 i
12 at— bt
=-0.118 -°~289‘/—-_—a’+b’
H
T r
bd* " bl )
} 3 . — 'bi' d - 0.239 d
X ’ 2 12 : 6 2 .
A
A=bd; y=1%4
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'MOMENT QUAN TiNH : MODUL MAT CAT
MOMENTS OF INERTIA, SECTION MODULUS, etc., OF SECTION

A = area

Section Modulus

Radius of Gyration

y = distance from | Moment of Inertia I 7
axis to ex- I Z == r=%-
treme fiber y \/A
bd* ba? e _,
—_ -_— —==o0.577d
3 3 V3
\ e
B M'—hk‘ Ml_hkl I?(bd—hk)
12 6d - o289 fbdl - bk
bd — hk
-bd
bd? L V6 (b2 +d?)
6(02+d) 6Vt dr b
: =0.4 =
Vb4 42
bd{dcosta ‘ [d? cos?ar + b2sintar
'—'é(dicosia z(dcosa 12
" + b*sin?a) Fosinte b2sin? a) =0.28¢ X v
+bsina Vit ihania
y=1}(doosa d?costa b2 sinta
+ bsina)
-x
5 ,
. b} bat d__ 0.236d
K2 36 24 viE
[e=--b—-% -
A=Lbd; y=3d
£y
! ! bd? ba? d -
x — —= m0.408d
j’. 12 12 © /6
L anns il
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MOMENT QUAN TiNH : MODUL MAT CAT
MOMENTS OF INERTIA, SECTION MODULUS, etc., OF SECTION

Distance from Neutral
Section A‘““:““"" Axis to Extreme Fiber,
y .
d(c+bd) d(a428)
2 3(c+b)
3 d*tan 30° - 0.866 ! é
2 o 3
3d%tan 30° d .
B | e | e |
N .
¥ 2d*tan 224° w 0.828 d* 3
wd? 4
@ | o 3
" F Dt —
@ | = |
2
73 = 0.7854 (D*— &)
- Gr-48
"%}' '%’-assad' 6x
-d— = 0.2884d
: ' - 4(R~-19)
mi_ "iRLT_"l 3x (Rt —t)
> 2 R
\Q*.\'*s,) ¥ = 1.5708 (R1 — %)

s =%
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- MOMENT QUAN TiNH : MODUL MAT CAT
MOMENTS OF INERTIA, SECTION MODULUS, etc., OF SECTION

Section Modulus.

R+r

Moment of Inertia, Radius of Gyration,
I z=1 ,-ﬁ
y ’ 4
& (a*+ 4004 B0 (a2 4 4 ab+ B%) ‘/d'(o‘+4cb+b')
36 (a4 ) 12 (a+ 2B) 18 (a+ b)t
[l'(!-f-a :2] 4 dkl+:oos’30°)] d® (1 4 2 cost 30°)
4 ¢ost 30° 6 4 cos? 30° 48 cos® 30°
= 0.06 d¢ - 0.12d% =0.264d
; A d’(x+noos’30‘)] 4 a(l+2ms'3o°)] d* (1 + 3 cos? 30°)
12 4 cos? 30° 6.9 4 cost 30° 48 coe® 30°
. moo6dt = 0.104 43 . =o0.164d
A 3'(x+zonl’zz§‘)] A [d (14 2 cos? 22§°) ‘/dﬁ(x-iézeos!u*')
12 4 cos?22§° 6 4-co8 22§° 48 cos? 32§°
) = 0.035 d* = o.rog d* -0.257¢d .
l wdt xd? d
3 ?4- = 0.049 d¢ Py = 0.098 d¢ 3
_ x (D= 49 .
-8 Tsb VBT
) Di-d¢ 4
- 0.049 (D‘—d‘) .-o.ogs
L (grt—64)dt (ox2—64)d* Vigxt—64) & -
13w 192 (37 — 4) " xaw
" =oo0ydt = 0,024 &% - o.x3ad
f S . L ‘_- ' . s
L oac (R z \ﬁ
- ..lSJR"'(R y i
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~ MOMENT QUAN TiNH : MODUL MAT CAT
MOMENTS OF INERTIA, SECTION MODULUS, elc.. OF SECTION

Distance from Neutral

Section Area of Section, Axis to Extreme Fiber,
y
Wi
#ab = 3.1416 ab .
x (ab — cd) .
= 3.1416 (ad — cd) b
dt28(s4n) g
-
dt+a2a(s+n) -’
dt+al(s+n) g
b—lb's+";"+§(b-:)'
: X(+a20)]+4
fitalstn) in which g= slope of
a - h—1
ARge= 20 -9
r d-3sr (-1
—(’L')'H'n $a(s+n)| +raomimiss) 3T

—NT—OQJ—M+64 
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MOMENT QUAN TiNH : MODUL MAT CAT
MOMENTS OF INERTIA. SECTION MODULUS. etc., OF SECTION

Moment of Inertia,
I

Section Modulus,
L ¥
Z=-

y

Radius of Gyration,

y e -~

A

xa% xa*h : []
— = 0,7854 6% —— = 0.7854 a?b -
. 7854 palad L :
. x (ath — c¥d)
; (a%b — c*d) 46 x a9 — od
35 _ .3, 2 ab~cd
= 0.4854 (a%h — c*d) -o. 7354 M y

1—2 bdd - — (h‘ - l‘)]
in wlnch g = slope of
flange = —i =

standard I- bcams

= for

L PP _.]
“[w et

1
12

[+ o]

di+2a(s+n)

1 [b' @-B+in
12

£
S (¢ —
+5 0 2]

in which g=slope of
flange (see above).

.1. 3 _— 3
6b[b @-m+U

4
+5 0~ :c)]

S

I I
= [bd' —5; #- l‘)]

in which g=slope of

Il & ._.]
Gd[bd Bg(h 14)

[o=5w-n)

) o
k=1 1z / 12
flange ~ (b H el \ dtro(stn)
standard cha.nnels
: [z shr 14 & (o u)],
3 2 I I
—A @G-yt y Vi
in which gw=slope of
flange (see above). .
BT +3)+ 40 I T
—2em)—-A{d—y—n)p y | 4
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- MOMENT QUAN TlNH MODUL MAT CAT ,
MOMENTS OF INERT IA SECTI IONMODULUS etc.. OF SECT. ION

. ) y DistameftomNentnl-
Section “"‘-"‘f“’“"‘" . Axis to Extreme Fiber,
. . .
!.(T__:").'.m !
+a(s+w) ’
o _dta-p
$(2a—1) 2(26—10)
. d+at=p
!“f“”_ 2 (26— §) cos 43°
Wb 3
. » .
u—k(.l-.-o :
 M=kG-8 ]
2
¥ ‘ zb’;+hﬂ
M-4G-9 Py * Py Y
[ J
d4+sG-f % |
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MOMENT QUAN TINH : MODUL MAT CAT
MOMENTS OF INERTIA, SECTION MODULUS: etc., OF SECTION

3 Radius of Gyration,
Momeunt of inertia, Sectwnuoldulul. . T )
I ,z_; r - Z

B+ mIr4 I8

12
_+MIzq’+_(M+3T)’1 ’

A AL
=

36
+1 (T~ DT — )+ 2 (T 4 21)Y)

144
ty+ale—n 1 \/_7_
=-N6-y-N Y Y
$laxt~2(x—- : _
+ilo~ Gz—4 oM z \/L
; at+at—- y 4
B S Gay
bR - W-k0=0 | ([ Re—D
T 6d 1abd— kG- |
Y B ‘ 2 b3+ A® 2300+ h8?
12 . 6b \ 12 [bd — kb (b — #)]

uséh'(b—:) LW (—1) \ / bd"—h'(b-—:)'
’ 12 6d _ 12 [bd — & (b — 9}

.’L‘:’E —A Gy

&
=

P 1) B4 B0 WAL I)
12 . 64 ra{id+s(d—-1))
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MOMENT QUAN TiNH : MODUL MAT CAT
MOMENTS OF INERTIA, SECTION MODULUS. etc.. OF SECTION

Distance from Neutral

Section Aren of Siection, Asis to Extreme Fiber,
y
d—ldt 452 (b~
bs+&e+as +s(a—t)(2d—35)]+ 24
a4+t (b—9
bst b BPYTTY )
. R(T+2) d—[3bs04+3ht(d+9)
st FRT—Dh+39)]+64
t(2d+a)+d?
foxb=n TTaEra
t(zc4+b)4c?
ta+b-1) TR+
b
ot 2 (s = )] :
2¢—4

tB+42(—n)
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MOMENT QUAN TiNH : MODUL MAT CAT
MOMENTS OF INERTIA, SECTION MODULUS, etc.. OF SECTION

Section Modulus,

Radius of Gyratlon

Mome Y ,
) omnt;ﬂertla Z=! e i
) L7 A
10— )2+ oyt ! -
~ -0 @-y-s» < \/;
4 ‘
— (a1 (-7 ; .
e +5@d—9) 1 \/m [yt 45 (3 - »)®
G- @-y~s5) y —
— @G- d—y~s9)?
Flabs G+ 1 \/z
—d(@-y-s) ¥ 4
i +o -y 1 \/mltfﬂ(b—y)'
—(@=9(-y-17 y —_—
. —(a—2t) b—~y-1)%}
i 45 (a9 I \/mlty’ﬂ(a—y)‘
D ICEEE) L ¥ —_—
—(b—2) (a—y—2)%]
B —c(b—28 abs—c (b—28) \/m
12 6b 12 §[b+2 (a—#)]

bla+c)*—2c3d - 6a%d

b(a+c)®— 2c%d — 6 a%ed

12

6(2a-1)

12¢|b+2 (a—P))
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TINH CHAT CAC TIET DIEN KHUNG CXT
PROPERTIES OF SECTIONS FOR PUNCH AND SHEAR FRAMES

“—‘——D'io—;— —9‘

- Z, = Section Modulus for Compression;

T N e Py T Z, = Section Modulus for Tension;
‘L -—”‘v&'—.h F = Area of Section; '
R X Q:3(816—+) N 1 = Motment of Inertia about Gravity Axls
e eesoessledd] A—A,
[} All dimensions in inches

B [ h = 141 H . F I Z, | Z
% 0.57 15.36 228.51 35-20 | 65.40
10 3 1.10 23.43 311.78 47.95 89.10
34 1.80 31.82 397.83 6r.20 | 113.70
u 0.51 14.66 200.77 3089 1 57.36
9 3% .99 21.64 290.32 44.66 1 8295
14 1.61 29.56 371.95 57.22 | 106.27
54 2.41 38.69 438.24 67.44 | 125.21
: 3% c.44 1387 | 18098 2780 | s1.50
10 3 0.88 20.41 272,07 | 4190 | 7770
8 23 1.38 27.27 345.47 53.20 98.50
54 2.04 35.20 410.37 63.10 | 117.00
¥ 3.50 49.63 462.98 71.20 | 132.00
34 0.38 13.1§ 172.76 26.50 49.30
3¢ .77 19.21 261.46 4030 | 94.60
7 % 1.24 2569 | 32052 ) 4930 | o150
54 1.74 32.24 378.80 58.30 | 108.00
i 2.34 39-42 428.57 | 65.90 122.60
34 0.59 14.66 204.06 3140 | 58.30
] 34 1.20 21.57 291.47 4480 1 83.40
14 2.00 30.68 363.50 55.80 103.60
3 0.50 13.83 185.91 28.60 53.65
N . 1.00 20.34 268.15 | 41.28 76.65
8 ] 1.70 28.07 338.66 52.15 96.81
34 2.60 37.12 403.27 62.10 115.12
u 042 { 13.00 173.33 26.60 49.80
9 3 0.89 19.25 250.41 38.40 71.60
14 1% 1.42 25.65 317.24 48.80 90.50
8¢ 2.11 33.03 375.00 57.70 | 107.10
3 3.06 42.13 420.36 64.60 120.10
71 0.36 12.40 161.70 | 2490 46.20
3¢ 0.78 17.92 226.20 | 34.80 64.70
6 1% 1.23 23.89 290.50 44.70 83.00
56 1.79 30.22 345.70 §3.10 100.60
L2 2.62 38.26 392.00 60.30 113.00
Y 0.62 14.09 187.46 | 28.90 53.55
8 3 1.20 20.50 268.38 41.30 76.70
8 . % a.10 28.79 336.78 5180 | g¢b.20
1 0.55 13.69 1%2.25 26.50 49.20
7 3% 1.10 19.50 248.56 38.30 71.10
.M 1.90 27.07 | 3r5.01 48.50 90.00
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TiNH CHAT CAC TIET DIEN KHUNG CAT
PROPERTIES OF SECTIONS FOR PUNCH AND SHEAR FRAMES

. Z4 = Section Modulus for Compression;
Z, = Section Modulus for Tension;
L F = Area of Section;
I = Moment of Inertia about Gravity Axis

A—A.
All dimensions in inches

H F )4 Z, Z,
3.00 36.41 377.05 58.0 108.0
U 0.43 12.43 | 155.80 | 23.9 4.5
6 84 0.91 18.07 221.14 | 34.0 63.1
% 1.50 24.20 | 283.77 | 43.3 80.8
s 5 2.36 3r.79 | 339.75 | 52.3 96.9
% 0.33 11.61 139.76 21.42 39.9
85 0.7§ 16,81 204.37 31.41 58.4
5 % 1.25 22.2% 261,65 40,25 75.2
5 2.00 29.00 | 310.74 { 49.% 88.8
8 2.75 35.66 | 350.65 | s54.0 100.0
% o.70 13.52 | '169.40 26,04 48.4
H % I.40 19.99 | 243.80 ) 37.5 69.6
% 2.44 27,28 3t10.80 47.8 83.8
.Y o.53% 12.5% 147.20 22.6 42.1
6 3% 1.14 18. 27 220.03 | 33.8 62.8
3% 2.00 25.x7 282.60 | 43.4 80.8
g % 0.41 12.28 136.92 20.0 39.1
8% 0.95 16.98 203.40 | 31.0 58.0
s 1 x.63 23.03 258.64 | 40.0 73.8
85 2.55 30 §6 302.60 | 46.5 86.5
%] 0.31 10.96 124.20 19.12 35.5
% 0.76 15.71 183.00 28.15% 52.3
4 % 1.31 | 20.80 | 232.20 | 35.7 66.4
56 1.98 26.30 | 275.00 | 42.3 78.6
u 0.68 12.56 | 156.25 | 24.0 44.6
6 % 1.56 18.79 | 222.10 | 32.6 6o.5
% 3.50 30.00 | 275.00 | 42.3 78.6
% 0.53 11.68 | 180.83 | 29.0 51.6
] s % x.27 17.25 | 214.79 | 33.0 61.4
% 2.38 .24.18 | 253.85 | 39.0 73.4
kA 0.38 10.88 | 125.59 19.3 3s.8
4 % 1.00 15.84 181.36 27.9 $1.8
. % 1.8 20.87 | 228.96 | 35.2 65.4
s u 0.73 11.76 | 139.73 { 31.% 40.0

% 1.70 17.28 196.98 | 30.2 56.
4 Y% 0.55 10.97 | 125.40 | 19.3 35.9
s % 1.45 16.13 181.52 28.0 52.0
¥% 0.84 10.16 | 1ro.14 | t7.28 32.0
3 % 1.12 14.90 | 167.70 | 25.7 47.6
% 2.10 19.99 | 198.57 { 30.% 56.8
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MODUL TIET DIEN CHU NHAT
SECTION MODULUS FOR RECTANGLES

Section modulus vaiues shown are for rectangles 1 inch wide. Toobtain sect_ion mod-
ulus for rectangle of given length of side, multiply value in table by given width.

Length | Section || Length | Section || Length | Section || Length | Section
of Side | Modulus || of Side [ Modulus || of Side | Modulus || of Side | Modulus
u 0.0026 234 1.26 12 24.00 25 104.3
3o ©.0059 3 1.50 1234 26.04 26 112.7
M 0.0104 3 1.76 13 28.17 27 1321.5
e 0.0163 346 2.04 1334 30.38 28 130.7
¥ ©0.0234 3N 2.34 14 32.67 29 140.2
s 0.032 4 2.67 1434 35.04 30 150
34 0.042 4% 3.38 15 37.5 32 1
§¢ 0.065 5 4.17 15%% 40.0 34 193
b ©0.094 si4 5.04 16 42.7 36 216
% 0.128 6 6.00 1634 45.4 38 241
b4 0.167 614 7.04 17 48.2 40 267
136 o.211 7 8.17 1704 51.0 42 204
134 0.260 734 9.38 18 54.0 a“ 323
136 0.315 ] 10.67 1816 57.0 46 353
134 0.373 814 12.04 19 60.2 48 384
156 ©0.440 9 13.50 193¢ 63.4 50 A1
M o.510 914 15.04 20 66.7 52 451
1% 0.586 10 16.67 21 73.5 S4 486
2 0.67 104 18.38 22 Bo.7 56 523
23 0.84 1 20.17 23 88.2 s8 $61
2% 1.04 1154 22.04 24 g6.0 60 Goo

MODUL TIET DIEN VA MOMENT QUAN TINH

CUA TRUC TRON
SECTION MODULUS AND MOMENTS OF INERTIA
FOR ROUND SHAFTS
. Section | Moment . Section | Moment . Section | Morhient
Diam.| Modulus | of Inertia || D12 (Modutus| of Inertia || P82 {Modulus| of Inertia
16 0.00019 | ©0.00001 274 | 0.0074 | 0.00155 2342 | 0.0364 ©.01308
964 | 0.00027 | o.00002 e | 0.0082 | o.00180 4764 | 0.0388 0.01425
| $43 ] o.00037 | ©0.00003 2964 | o.0001 ! o.00207 34 0.0413 ©.01550
1164 | 0.00050 | ©.00004 1543 | o.ot0r | 0.00237 4944 | 0.0440 0.01684
34e | 0.00065 | ©.00006 3364 | o.or11 | 0.00270 2543 | o.0467 0.01825
1364 | o0.00082 | ©.00008 14 0.0123 | 0.00306 6164 | 0.0496 0.01976
%43 | o.00102 | 0.000IL 3364 | 0.0134 | 0.00346 1346 | ©0.0526 0.02135
1364 | 0.00126 | 0.0001§ 1743 { o.0147 | ©0.00390 5364 | o.0s57 ©0.02305
¥ 0.00153 | ©.co019 2564 | 0.0160 | 0.00438 2742 | 0.0588 0.02483
1764 | 0.00183 | 0.00024 %e | o.0x74 | o.00401 5864 | 0.0622 0.02673
%42 | 0.00218 | 0.00031 374 | 0.0180 | ©.00547 7% 0.0656 0.02872
1964 | 0.00256 | 0.00038 1943 | 0.0205 | 0.00609 8764 | o.0602 0.03083
$e | 0.00209 | ©.00047 3¢ | 0.0222 | 0.00676 3942 | 0.0728 0.03305
3364 | 0.00344 | 0.00057 5¢ 0.0239 | 0.00748 5964 | 0.0767 | 0.03539
1342 | 0.00308 | 0.00068 4144 | 0.0258 | 0.00823 154 | 0.0807 0.03785
234s | o.o45 0.00082 24 | 0.0277 | 0.00009 6l4s | 0.0849 | 0.04044
3% 0.0052 0.00007 || €364 | 0.0207 | 0.000090 || 3%4a | o.0801 | o©0.04316
2%¢s | o0.0c058 0.00114 114§ | o0.0318 | o.oro95 6344 | 0.0034 0.04601
1343 | 0.0066 0.00133 4584 | 0.0341 | o.o1198 cen ver

’ In this and succeeding tables, the Polar Section Modulus for a shaft of given diameter
can be obtained by multiplying its Section Modulus by 2. Similarly its Polar Moment
of ITuertia can be obtained by multiplying its Moment of Inertia by 2.
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MODUL TIET DIEN VA MOMENT QUAN TiNH

CUA TRUC'TRON
SECTION MODULUS AND MOMENTS OPINERTIA
FOR ROUND SHAFTS
Section { Moment . Section | Moment . Section | Moment
Diam. |\ odulus jof Inertia || P2 | Modulus jof Inertia || ™ | Modulus lof Inertia
1.00 | 0.0981 | 0.0490 || 1.50 [ 0.3313 | 0.2485 || 2.00 | 0.7854 | o.78s4
X.0r | o.1011 | 0.05%0 || .51 | ©.3380 | 0.2552 || 2.0t | 0.7972 | 0.8012
1.02 | 0.1041 | 0.053% || 1.52 [ 0.3447 | 0.2620 || 2.02 | ©0.8092 | 0.8172
1.03 | 0.1072 | 0.0552 || 1.53 | ©0.3516 | 0.2689 || 2.03 | 0.8212 | 0.8335
1.04 | 0.1104 | 0.,0574 || x.54 | 0.3585 | 0.2761 || 2.04 | 0.8334 | o.8501
1.05 | 0.1236 | 0.0596 | 1.55 | 0.3655 | 0.2833 [| 2.05 | 0.8457 | o.8669
1.06 § 0.1169 | 0.0619 ]| 1.56 | ©0.3727 | 0.2907 || 2.06 | 0.8582 | 0.8839
1.07 | 0.1202 | 0.0643 || 1.57 | 0.3799 | ©.2982 |{ 2.07 | 0.8707 | 0.g012
1.08 | 0.1236 | 0.0667 || 1.58 | 0.3872 | ©0.3059 || 2.08 | 0.8834 | 0.9188
1.09 | 0.1271 | 0.0692 || 1.59 | ©.3946 | 0.3137 {| 2.09 | 0.8062 | 0.9366
1.10 | 0.1307 | 0.0718 |} 1.60 | 0.4021 | 0.3217 || 2.10 | 0.9092 | ©0.9547
.71 | 0.1342 | 0.0745 }{ 1.61 | 0.4007 | ©0.3298 || 2.11 | 0.9222 | 0.9729
1.12 ] 0.1379 | 0.0772 1.62 | 0.4173 | 0.3380 || 2.12 | 0.9354 | 0.9918
1.13 | 0.1416 | 0.0800 |} 1.63 | 0.4251 | 0.3465 || 2.13 | 0.9487 | 1.0103
1.14 | ©0.1454 | 0.0829 |} 1.64 | 0.4330 | 0.3550 || 2.14 | 0.9621 | 1.0295
1.15 | ©0.1493 | 0.0859 [| 1.65 | ©0.4410 | 0.3638 || 2.15 | 0.9757 | 1.0488
1.16 | 0.1532 | 0.0888 || 1.66 | 0.4490 | 0.3727 ]| 2.16 | 0.9804 | 1.0685
1.17 | 0.1572 | 0.0919 || 1.67 | 0.4572 | 0.3818 || 2.17 | 1.0031 | 1.0884
1.18 | 0.1613 | 0.0951 |} 1.68 | 0.4655 | 0.3910 || 2.18 | 1.0171 | 1.1086
1.19 | 0.1654 | 0.0984 || x.69 | 0.4738 | 0.4004 || 2.19 | 1.0321 | 1.1291
1.20 | 0.1696 | o.1018 || 1.70 [ ©.4823 | 0.4100 |} 2.20 | 1.0484 | ¥.1499
1.2¢ | 0.1739 | 0.1052 [| 1.71 | 0.4908 | 0.4197 || 2.21 | 1.0506 | 1.1709
1.22 ] 0.1782 { 0.1087 || 1.72 | 0.4995 | 0.4296 || 2.22 | 1.0741 | 1.1923
1.23 | 0.1826 | o.1123 |[ 1.73 | '0.5083 | 0.4397 {} 2.23 | 1.0887 | 1.2139
1.24 | 0.1871 | 0.1160 || .74 | 0.517Y | ©.4499 || 2.24 [ 1.1034 | 1.2358
+1.25 | 0,1917 | 0.1198 || 1.75 | 0.5261 | 0.4603 || 2.25 | .1283 | 1.2580
1.26 | 0.1963 | ©.1237 |} 1.76 | 0.5352 | 0.4710 |{ 2.26 | 1.1332 | 1.2806
1.27 | 0.2011 | 0.1277 |} 1.77 | 0.5444 | 0.4818 ]| 2.27 | x.1483 | x.3034
1.28 | 0.2058 | 0.1317 || 1.78 | 0.5536 | 0.4927 || 2.28 | 1.1636 | 1.3265
"1.29 | 0.2107 | 0.1359 || 1.79 | ©.5630 | 0.5039 || 2.20 | 1.1790 | 1.3499
I.30 | 0.2157 | 0.1402 1.80 9.5726 0.5153 2.30 | 1.1045 | ¥.3737
1.31 | 0.2207 | 0.1445 || .81 | 0.5821 | 0.5268 | 2.3x | x.2101 | 2.3077
1.32 ) 0.2258 | 0, 1490 || 1.82'} 0.5918 } 0.5385 || 2.32 | 1.2250 | 1.4234
1.33 | 0.2309 | 0.1535 || 1.83 | 0.6016 | 0.5505 || 2.33 | 1.2418 | 1.4468
1.34 | 0.2362 | 0.1582 || 1.84 | 0.6118 | 0.5626 || 2.34 | 1.2579 | 1.4718
1.35 | 0.2415 | 0.1630 || 1.85 | 0.6216 | 0.5749 || 2.35 | 1.2747 | x.4971
1.36 | 0.2469 | 0.1679 || 1.86 | 0.63x7 | 0.5878 || 2.36 | x.2005 | 1.5227
1.37 | 0.2524 { 0.1729 || 1.87 | 0.6419 | 0.6002 || 2.37 | 1.3069 | 1.5487
1.38 | 0.2580 | 0.1780 |{ 1.88 | 0.6524 | 0.6132 {| 2.38 | 21.3235 | 1.5750
1.39 | 0.2636 | 0.1832 || 1.89 | 0.6628 | 0.6263 || 2.39 | 1.3403 | 1.6016
1.40 | 0.2694 | ©.1886 || 1.90 | 0.6734 } 0.6397 || 2.40 | 1.3572 | x.6286
1.41 | 0.2752 | 0.1940 || .91 | 0.6840 | 0.6532 || 2.4x | r.3742 | 1.6559
1.42 | 0.2811 { 0.1995 (| 1.92 | 0.6948 | 0.6670 || 2.42 | x.3014 | 1.6836
1.43 | 0.2870 | '0.2052 || 1.93 | 0.7057 | 0.6810 || 2.43 | 1.4087 | 1.7116
1.44 | ©.2931 | 0.2110 || 1.94 | 0.7168 | 0.6053 || 2.44 | 1.4262 | 1.7390
1.45 | ©.2993 | o.2170 || 1.95 | 0.7279 | 0.7007 || 2.45 | 1.4438 | 1.7686
1.46 | 0.3055 | 0.2230 || 1.96 | 0.7392 | 0.7244 || 2.46 | 1.4615 | 1.7977
1.47 [ 0.3118 | 0.2292 || x.97 [ 0.7505 | ©.7393 || 2.47 | r.4794 | 1.8272
1.48 | 0.3182 | 0.2355 || 1.98 | 0.7620 | ©.7544 || 2.48 | 1.4975 | 1.8526
2.49 | 0.3247 | 0.2419 {| 1.98 | ©.7736 | 0.7698 i| 2.49 | 1.5156 | 1.8870
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MODUL TIET DIEN VA MOMENT QUAN TINH

CUA TRUC TRON
SECTION MODULUS AND MOMENTS OF INERTIA
FOR ROUND SHAFTS
Diamn |y ot Taeeti | D15 | Moditpe fof Lasetis|| D12 ™ | Moduras Jo Inere
2.50 | X.5340 | 1.9175 || 3.00 | 2.6510 | 3.9761 .50 | 4.2000 | 7.3662
2.51 § 1.5528 | 1.9483 || 3.01 | 2.6773 | 4.0293 ST | 4.2455 | 7-4807
2.52 | x.5711 | 1.9796 || 3.02 | 2.704x | 4.0831 .52 | 4.2818 | 7.5360

2.53 | 1.5809 | 2.0112 [} 3.03 | 2.7310 | 4.1375 . 4.3184 | 7.6a20
3.54 | 1.6088 | 2.0431 || 3.04 | 2.7581x | 4.1924 . 4.3552 | 7.7087
2.55 | 1.6270 | 2.0755 || 3-05 ] 2.7855 | 4.2478 . 4.3922 | 7.7962
"2.56 | 1.6471 } 2.1083 {{ 3.06 | 2.8130 | 4.3038 . 4.4294 | 7.8845
2.57 | 1.6665 | 2.1414 || 3.07 | 2.8406 | 4.3604 |f 3. 4.4569 | 7.9734
2.8 | 1.6860 | 2.1749 || 3.08 | 2.8685 | 4.4175 4.5045 | 8.0631
2.59 | x.7057 | 2.2088 |}l 3.00 | 2.8965 | 4.4751 4.5424 | 8.1536
2.60 [ 1.7260 { 2.2432 || 3.10 | 2.9250 | 4.5333 . 4.5804 | 8.2448°]
2.61 | 1.7455 | 2.2779 |} 3.311 | 2.9531 | 4.5921 . 4.6187 | 8.3367 1
2.62 | 1.7656 | 2.3130 || 3.12 | 2.9817 | 4.6514 . 4.6572 | 8.4296
2.63 ] 1.7859 | 2.3485 || 3.13 | 3.0104 | 4.7113 . 4.6959 | 8.5231
2.64 | 1.8064 | 2.3844 |} 3.14 | 3.0394 | 4.7718 |} 3. 4.7347 | 8.6174
2.65 | 1.8270 | 2.4208 || 3.15 | 3.0685 | 4.8330 . 4.7740 | 8.713%
5.66 | £.8478 | 2.4575 |{ 3.16 | 3.0978 | 4.8946 . 4.8133 | 8.8084
2.67 | 1.8686 | 2.4947 |1 3.27 ]| 3.1274 | 4.9568 4.8529 | 8.9050
2.68 { 1.8807 { 2.5322 Y} 3.18 | 3.1570 | 5.0197 4.8926 | 9.002§
2.60 | 1.9170 | 2.5702 |} 3.19 | 3.1869 | 5.0832 4.9325 | 9.1007
2.50 | x.9320 | 2.6087 || 3.20 | 3.2170 | 5.1472 4.9730 | 9.1998
2.91 | 2.9539 | 2.6476 || 3.21 | 3.2472 | 5.2119 5.0133 | 9.2006 .
2.72 | 1.9756 | 2.6868 |} 3.22 | 3.2777 | 5.2771 . §.0540 | 9.4003
2.73 | 1.9975 { 2.7266 |l 3.23 | 3.3083 { 5.3430 5.0048 | 9.5018
2.74 | 2.0195 | 2.7668 || 3.24 | 3.3301 | 5.4094 5-1359 | 9.6041

2,75 | 2.0417 | 2.8074 || 3.25 | 3.3701 | 5.4765
2.76 | 2.0641 | 2.8484 || 3.26 | 3.4014 | 5.5442
2.77 | 2.0866 { 2.8809 {| 3.27 | 3.4328 | 5.6126
2.78 | 2.1003 | 2.9319 || 3.28 | 3.4644{ 5.6815
2.79 | 2.x321 | 2.9743 |} 3.29 | 3.4961 | §.7511

s.1771 | 9.7072
5.2187 | 9.8112
5.2608 | 9.9160
5.3024 |10.0216
5.3444 |10.1286

2.80 | 2.1550 | 2.0172 || 3.30 | 3.5280 | 5.8214 5.3870 |10.2350
2.8x | 2.1783 | 3.0605 |} 3.31 | 3.5603 | 5.8023 5.42907 |10.3436
2.82 | 2.2016 | 3.1043 || 3.32 | 3.5926 | 5.9638 5.4726 {10.4526
2.83 | 2.2251 | 3.1486 || 3.33 | 3.6252 | 6.0363 5.5156 [10.5624
2.84 | 2.2488 | 3.1933 || 3.34 | 3.6580 | 6.1088 5.5590 |10.6732
2.85 | 2.2927 | 3.2385 || 3.35 | 3.6909 | 6.1823 5.6025 |10,7848
2,86 | 2.2066 | 3.2842 || 3.36 | 3.7241 | 6.2564 5.6462 }10.8970
2.87 | 2.3208 | 3.3304 {| 3.37 | 3.7575 | 6.3312 5.6903 |r1.0110

2.88 | 2.3452 | 3.3771 || 3.38 | 3.7909 | 6.4067
2.89 | 2.3607 | 3.4242 || 3.39 | 3.8246 | 6.4829
2.90 | 2.3940 | 3.4779 || 3.40 | 3.8590 | 6.5597
2.9t | 2.4192 | 3.5200 || 3.41 | 3.8928 | 6.6372

5.7345 |11.1250
§.7789 |xz.2400
5.8240 [11.356C
5.8685 |11.4730

EPPPREE L EER PRI ST ST R LR R T L PI 23 3 F PEET RS

2.92 | 2.4442 | 3.5686 || 3.42 | 3.9272 | 6.7154 5.9137 |rx.5010
2.93 | 2.4695 | 3.6178 )| 3.43 | 3.96z7 | 6.7943 5.9590 |r1.7100
2.94 | 2.4949 | 3.6674 || 3.44 | 3.9965 | 68739 . 6.0046 |11.8200
2.95 | 2.5204 | 3.7175 |} 3.45 | 4.0314 | 6.9542 . 6.0505 |11.9500
2.96 | 2.5461 | 3.7682 || 3.46 | 4.0666 | 7.0352 6.0966 |r2.0690
2.97 | 2.5720 | 3.8196 || 3.47.| 4.3019 | 7.2168 6.1429 |12.1930
2,98 | 2.5081 | 5.871x il 3.48 ] 4.7375 | 7.1976 6.1894 [12.3270
2.99 | 2.6243 | 3.9233 |} 3.49 | 4.1732 7.2824 6.2361 |12.4410
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MODUL TIET DIEN VA MOMENT QUAN TiNH
CUA TRUCTRON
SECTION MODULUS AND MOMENTS OF INERTIA
FOR ROUND SHAFTS

Section | Moment Section | Moment

Diam Section | Moment
" | Modulus of Inertia *{ Modulus [of Inertia

" | Modulus {of Inertia

]

4.00 | 6.2830 | 12.566
4.0t | 6.3304 | 12.692
4.02 } 6.3779 | 12.820
4.03 | 6.4256 | 12.948
4.04 | 6.4736 | 13.077

8.946 | 20.129 || 5.00 | 12.272 | 30.680
9.006 | 20.308 || 5.0t ] 12.345 | 30.926
9.066 | 20.489 || 5.02 | 12.420 | 3x.173
9.126 | 20.671 || 5.03 | 12.493 | 3r.423
9.286 | 20.854 || 5.04 | x2.568 | 32.6%3

WO BN Al B~

4.08 | 6.5217 | 13.207 9.247 | 21.039 || 5.05 | 12.644 | 31.92%
4.06 | 6.5701 | 13.337 . 9.308 | 2x.224 |{ 5.06 | 12.718 | 32.199
4.07 | 6.6188 | 13.469 9.370 | 21.411 || 5.07 | 12.794 | 32.434
4.08 | 6.6677 | 13.602 9.431 | 21.599 || 5.08 | 12.870 | 32.601
4.09 | 6.7169 | 13.736 9.493 | 21.788 || 5.09 | 12.946 | 32.949
4.10 | 6.7660 | 13.871 9.556 | 21.979 || 5.10 | 13.023 | 33-209
4.11 | 6.8159 | 14.007 .61 9.618 | 22.370 {| 5.1x { 13.099 { 33.470
4.12 | 6.8657 | 14.143 2| 9.681r | 22.363 || 5.12 | 13.177 | 33.733
4.13 | 6.9164 | 14.281 3 | 9.744 | 22.557 || 5.13 | 13.254 | 33.997
4.14 | 6.9663 | 14.420 4| 9.807 1 22.753 || 5.14 | 13.332 | 34.263
4.1 | 7.0169 | 14.560 s ! 9.870 | 22.950 {| 5.15 | 13.410 | 34.530
4.16 | 7.0677 | 14.701 9.934 | 23.148 || 5.26 { x3.488 | 34.799
4.17 1 7.1188 | 14.843 9.998 | 23.347 {l 5.17 | 13.567 | 35.070
4.18 | 7.1702 | 14.985 10.063 | 23.548 [| 5.18 | 13.645 | 35.342
4.19 | 7.2217 | 15.120 10.127 | 23.750 || 5.19 | 13.725 | 35.615
4.20 | 7.2740 | 15.274 10.193 | 23.953 || 5.20 | 13.804 | 35.802
4.21 | 7.3256 | 15.420 . 10.258 | 24.157 || 5.21 | x3.884 | 36.168

4.22 | 7.3779 | 15.568
4.23 | 7.4305 | 15.715
4.24 | 7.4833 | 15.865
4.25 | 7.5364 | 16.015
4.26 | 7.5898 | 16.166
4.27 | 7:6433 | 16.319
4.28 | 7.6972 | 16.472
4.29 | 7.7513 | 16.626
4.30 | 7.8060 | 16.982

10.323 | 24.363 13.964 | 36.446
10.389 | 24.570 14.045 | 36.726
10.455 | 24.779 || 5.24 | t4.125 | 37.008
10.522 | 24.989 || 5.25 [ 14.206 | 37.291
10.$88 | 25.200 || 5.26 | 14.287 | 37.576
fo.658 | 25.412 || 5.27 | 14.369 | 37.863
10.722 | 25.626 || 5.28 | x4.451 | 38.151
10.790 | 25.841 || 5.20 { 14.534 | 38.440
10.857 | 26.058 {{ 5.30 | 14.616 | 38.732

i
N N
[

O R AN HOWOON

T T T T At AR R A

4.3 | 7.8602 | 16.938 1 | 10.925 | 26.275 || 5.3t | 14.699 | 39.025
4.32 { 7.9149 | 17.096 2 | 10.0904 | 26.495 || 5.32 | 14.782 | 39.320
4.33 | 7-9701 | 17.255 3 | xx.062 | 26.715 |} 5.33 | 14.866 | 39.617
4.34 | 8.0254 | 17.415 4 | §3.131 | 26.937 || 5.34 | 14.949 | 39.015
4.35 ) 8.0810 | 17.576 s | 11.200 | 27.160 || 5.35 | 15.034 | 40.215
4.36 | 8.1369 | 17.738 6 | 11.269 | 27.385 || 5.26 | 15.118 | 40.516
4.37 | 8.1930 | 17.902 7 | 11.329 | 27.611 {| 5.37 | 15.202 | 40.819
4.38 | 8.2494 | 18.066 8 | 11.400 | 27.839 || 5.38 | 15.288 | 4x.124
4.39 | 8.3060 | 18.231 9 | 11.479 | 28.067 || 5.39 { 15.373 | 42.432
4.40 | 8.3630 | 18.398 11.550 | 28.298 || 5.40 | 15.459 | 41.730
4.43 | 8.4200 | 18.566 1| 11.621 | 28.530 || 5.41 | 15.545 | 42.049
‘4.42 | 8.4775 | 18.735 2| 11.692 | 28.763 || 5.42 | 15.631 | 42.361
"4.43 | 8.5351 | 18.905 3 | 11.763 | 28.997 || 5.43 | 15.718 | 42.674
4.44 | 8.5930 | 19.077 4 | 12.835 | 29.233 || 5.44 | 15.805 | 42.990
4-45 | 8.6513 § 19.249 5 | 1x.907 | 29.471 || 5.45 | 15.803 | 43.307
4.46 | 8.7097 | 19.423 6 | 11.979 | 29.710 || 5.46 | 15.980 | 43.626
4.47 | 8.7685 | 19.598 7 | 12.052 | 29.950 || $.47 | 16.068 | 43.946
4.48 | 8.8274 | 19.773 8 | 12,124 | 30.302 || §5.48 | 16.157 | 44.268
4.49 | 8.8867 | 19.950 12.198 | 30.435 || 5.49 | 16.245 | 44.592




TIEU CHUAN MY CHO THEP XAY DUNG TIET DIEN U
AMERICAN STANDARD STRUCTUKAL CHANNELS

—
These channels are commonly designated )
by nominal depth, group symbol, and weight ] l

per foot, thus: X -
j ouI3.4 ‘P*-t’:ﬂ::—fr :

indicates a 9 x 2%4-inch channel weighing x3.4

pounds per foot. x
Flange % Axis X.X ) Axis ¥-¥V
i ey 3 .
B |58 g | . legld:
2 = g oo glae| 1 VA r I z r z
B éi::" =
In. |Lb.{In2| In | In. {In [In. | Ind |In3] In. | Int | In?| In. | In.

*“18x 4| 58.0 {16.98]18.0014.200!.625|.700 | 670.7 | 74.516.20{18.5 |56 |1.04] .88
51.9 |[15.18 | 8,00 | 4.100 | .625 | .600 | 622.1 | 69.x | 6.40 | 17.1 | 5.3 | r.06] .87
45.8 | 13.38 | 18.00 | 4.000 | .625 | .500 | 573.5 | 63.7 | 6.55 | 158 |s.r |r.00| .89
42.7 {12.48 { 18.00 | 3.950 | .625 | .450 | 549.2 | 61.0{6.64] 15.0 } 49 | 1.10] .00
152 3%) 50.0 | 14.64 | 15.00 | 3.726 | .650 | 716 | 401.4 | §3.6 | 5.24 | 1.2 | 3.8 87} .80
400 | I11.70 | 15.00 | 3.520 | .650 | .520 | 346.3 | 46.2 { 5.44] 0.3 | 3.4 8¢ 78
33.9 | 9.90}15.00] 3.400 } .650 ) .400 | 3%2.6 | 43.7 1 5.62] 8.2 |3.2 | .91 | .79
12x3 | 30.0 | 879 {1200 3.170} .501 | .510 | 161.2 | 26.9 | 4.28 | 5.2 | 2.1 77} .68
25.0 7.32 | 12.00 | 3.047 | .501 | .387 | 143.5 | 23.9 | 4.43} 4.5 {19 9! .68
20,7 6.03 | 12.00 | 2.940 | .501 § .280 | 128.x | 21.4 | 4.6} 3.9 | 1.7 81| .70
10x 2%} 30.0 | 8.80]10.00|3.033 | .436 | .673 | 103.0 | 206 | 3.42] 40 |17 | 67| .65
25.0 7.33 | 70.00 | 2.886 { .436 | .526 | 90.7 | 18.x{3.52| 3.4 {13 681 .62
20,0 5.86 j 10.00{2.739 | .436 } .379 | 78.5[15.7{3.66] 2.8 |1.3 J0| 61
15.3 4.47 | 10.00 | 2.600 | .436 | 240 66.913.4[3.87] 2.3 |12 21 64
9x2% {200 5861 0.00|2.648 | .413].448 1 60.6} 13.5]3.22) 2.4 |12 651 .59

15.0 | 4.39{ 9.00}2.485).413}.385| so7{11.3|3.40] 1.9 {10 | .67 .50
) 13.4 3.80| 9.00|3.4301¢.413|.230{ 47.3]30.5{3.49( 1.8 971 671 61
8x244|18.75| 5.40) 8.00|2.527].3001.487] 43.7| 1091282} 2.0 {10 Go | .57
13775 | 4.02| B.00[3.343§.300{.303| 358} 9.0}2.99] 1§ 86| .62/ .56
1Ls | 3.36| 8.00|2.260|.390|.220| 32.3( 8.1|3.10]| 1.3 9] 63} .58
7x23% | 14.78§ 4.32) 7.00|2.200|.366 | .49 | 27.2| 7.7)25t] 14 | 9] 57] .53
12.25| 3.58| 7.00}|2.194%.366 | .3t4| 24.1| 6.9{2.59| 1.2 gt 581 .53
98 2.85| 7.00|2.090].366 | .210] 21.1{ 6.0l 272 981 63] 591 .55
6x2 |13.0 3.81| 6.00]2157|.343| .437| 17.3] 5.8{213| 1.1 6bs] .53 .52
10.5 § 3.07| 6.00}2.034|.343].314| 15.3| 5.0|222} .87{ 57| .53| .50
8.2 2.39] 6.00|1.920}.343 ] .200| 13.0| 4.3]2.34 Jo) 501 .54 .52
5x134| 9.0 | 263| S.00|1.885|.320].328| 8.8 351183 647 45) 49 48

6. 1.95{ 5.00| 1.750] .320 | .190 7.4 301195 481 38! 501 .49
4x358) %7.25} 2.12| 4.00]1.720|.206 | .320 45| 2.3]1.47 A4 .35] .46 .46

5.4 | 1.56] 4.00}1.580).296|.180| 38/ r9|1.56]| .32| .20| .45] .46
3x134| 6.0 1.75| 3.00]1.596|.273 | .356 2.1 I.4{1.08 3i) .27] 42] 46
5.0 1.46 | 300|1.498].273 [ .258 1.8| 1.2{1.12 251 .24 4% |44
41 { 19| 3.00|1.410]|.273]| .370] 1.6] Tt|ra7| .20] .2t 41} .44

t Data from American Institute of Stee! Construction Manual, Rifth Edition, 19s0.

*Car and Shipbuilding Channel; not an American Standard.

Meaning of symbols: I = moment of inertia; Z = section modulus; r = radius of
gyration.
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TIEU CHUAN MY CHO THANH I
AMERICAN STANDARD I-BEAMS

These beams are commonly designated by
nominal depth, group symbol and weight per

foot, thus:
5I142.9

indicates a 15x 514-inch beam weighing 42.9
pounds per foot.

Plange Axis X-X Axis Y-¥

T | 58 g ,
=8 ﬁh g o |
AR ES

Web Thick-
ness, ¢

In. Lb. |In?| In. { In. | In. |In. | Int | In® | In. | Ins | In$ | In

24x7%4| 120.0 | 35.13 | 24.00 | 8.048 | 1.702 | .798 | 3010.8 | 250.9 [ 9.26 | 84.9 2.1 | x.56
105.9 | 30.98 | 24.00 | 7.875 1.102 | .625 | 2811.5 | 234.3 | 9.53 | 78. 200 | 1.60
24%7 | 100.0 {29.25 | 24.00 | 7.247| -871|.747 | 2371.8 [ 197.6 | 9.05 | 48.4 |13.4 | 120
90.0 | 26.30 | 24.00 | 7.724 | .Bj1| 624 | 2230.1{ 185.8 [ 9.21 | 455 {128 | r.32
79. 23.33 | 24.00 | 7.000 | .87I [ .500 | 2087.2 | 173.0 | 9.46 | 42.0 {12.2 | 1.36

20x7 | 95.0 |27.74 | 20.00 | 7.200 | .916 | .800 | 1599.7 | 160.0 | 7.59 | 50.5 | 14.0 | 1.35
85.0 | 24.80)20.00]7.053} .9161 .653 | 1501.7 { 150.2 | 7.78 | 47.0 | 13.3 | 1.38
20x6%4{ 75.0 |21.90[20.00]6.391] .789 | .641 | 1263.5 | 126.3 | 7.60 [ 30.x | 9.4 | x.17
65.4 | 19.08 | 20.00 | 6,250 .789{.500 | 1160.5 { x16.9 | 7.83 | 27. 8. 1.21
18x6 | 700 |20.46]18.00 | 6.251 | .601|.71x| 017.5 | 101.9{6.70{24.5 | 7.8 | 1.00
54.7 [15.94 | 18.00 | 6.000 | .601 | 460 | 795.5| 88.4)7.07|21.2 | 7. 1.15
15x53) $0.0 |14.59 | 15.00 | 5.640 | .622].550] 481.1] 64.2|5.74] 160 5.7 | 1.05
42.9 |12.49 | 15.00 | 5.500 | .622| .410| 441.8] 58.9 | s5.95 | 14.6 5.3 | 1.08
12xs4| 50.0 (14.87 | 12.00185.477} 650|.687] 301.6] 50.3)4.55|16.0 | 5.8 | 1.08
40.8 | 11.84 | 12.00 | 5.250 | .659 | .460 | 268.9| 44.8 | 4.77]13.8 5.3 | 1.08
12x5 | 35.0 | 10.20 | 12.00 | 5.078 | .544 | .428 | 227.0| 37.8]4.72 | 10.0 3.9 .99
31.8 9.26 | 12.00 | 5.000| .544|.350| 2158 ] 36.0|4.83] 0.5 38 | ror
10x 456} 35.0 | 10.22 } 10.00 | 4.044 | .401|.504| 145.8] 29.2|3.78| 8.5 3.4 .91

25.4 7.38 | 10.00 | 4.660 | .491 | 3t0| 122.1 ) 24.4{4.07) 6.9 3.0 .97
8x4 | 230 6.71| 8.00|4.17r| .425] .441 64.2]| 16.0!3.00] 4.4 2.1 81
18.4 5.34| 8.00}4.000| .425|.270 s6.9| 14.2]326| 3.8 1.9 84
7x3%| 200 | 583| 7.00]3.860] .392{.450( 41.9] 12.0[268) 3.1 1.6 74
15.3 4.43| 7.00|3.660| .302|.250 36.2| 10.4}286! 2.7 1.5 .78
6x3%6}) 17.25! s5.02] 6.00] 3.565] .350}.465| 260} 8.7|2.28] 2.3 | 1.3 .68
12.5 3.61| 6.00]3.330| .350] 230 21.8 7.312.46| 1.8 1.x g2

523 | 14.75( 429 5.0013.284( .326|.4904! 150l 6.0[187] 17 | 1.0 63
10.0 2.871 S.00]3.000| .326] .210 2.1 | 48)205} 1.2 82| .65

4x25%{ 9.5 | 276 | 4.00]2.706] .203].326 67{ 33|xs56| .01{ .65} .58
7.7 2.21| 4.00|2.660] .293 ] .190 60} 30| 1.6 97 58] .39
ax23] 7.5 217} 3.00]2.500| .260].349 2.9 1.9 | 1.15 .59 471 .52
5.7 1.64 ] 3.0002.3301 .260}.170 2.5 1.7} 1.23 46 40} .53

t Data from American Instituts of Steel Construction Manual, Fifth Edition, 1950.
Meaning of symbols: I = moment of inertiaj Z = section modulus; r = radius of
gyration.
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ELEMENTS OF ANGLES WITH EQUAL LEGS

These angles are commonly designated by group symbol,
width of each leg, and thickness, thus:

L 3x3x% SR |\ ey

N

indicates a 3 x 3-inch angle of ¥4-inch thickness. <
[Axis X-X & Y-Y| Z2-Z Axis X-X & Y-V | Z-Z
T TENE:
3128 . <8 g .
@ gg gg g‘ Ilrlol)r || gg Bg I |rjor|r
y I
InfIn [Lb, [Int |In¢| In. | In. | In. i In.[In. | Lb, | In? [In| In. | In. | In.
136 | 56.9 [16.73 [ 98.0 | 2.42 | 2.41 | 1.56 14194 {a7s 122 .00 .03].58
It | s1.0 j15.00 | 89.0 | 2.44 | 2.37 | 1.56 %e[8.3 | 243 {30 | .91 ] .01 | .58
w | % |45.0(13.23]79.6]| 2.45 | 2.32 | 1.57 r 7.2 {211 | 1.8 9r | .89 | .58
L 3 | 38.9 |11.44 | 60.7 | 2.47 | 2.28 | 1.57.|] o | Me|6x |1.78 |1.5 | 92 | .87 | .50
56 132.71 9.61 | 59.4 | 2.49 | 2.23 } 1.58 49 Ir4s4 {12 | .03 | .84 .59
90| 29.6 | 8.68 ] s4.1 | 2.50 | 2.21 | 1.58 $e|a71|1.09] 06 .04 | .82 | .50
38 [26.4 | 7.75 | 48.6 { 2.50 | 2.19 | 1.59
— - ¥ {77 laasiza [ .74 ]| 821 .49
1 374 |treolass| 180|186 |rx7 ]l N[350 |z7a| 98| .75 | .76 | .49
% 1331|973 {319} 181|182 |17l »| Me|S5.0 [3.47] 85| .76 | .74 | 49
36 |28.7) 8.44 | 28,2 1.83| 1.78 | 1.17 3§ ¥ |4x |r39] g0 .77 |72 ] 49
ol |242] 711)242|1.84]1.73]2.38)}- 346j3.07) 90} 55| .78 | 69 | 49
3 9%0] 210 6.43)22.1|1.85] 1.71 | 1.28 -
16 | 10.6 | 5.75 | 19.9 | 1.86 | 1.68 { x.18 36 147 |1.36 | 48} .50 | .64 | .30
Yol 17.2| 5.06 | 17.7 | 1.87 | 1.66 | 1.10§| o« | Ho6{3.92| 1,35 | 42| 6o | .61 | .39
3 | 14.9) 4.36 | x5.4 | 1.88 | 1.64 | 1.70 " ¥ |319] 94| .35] 61 | .59 | .39
846| 12.5 | 3.66 | 13.0 | 1.80 | x.61 | 1.19 3e|2.44| x| 27) 62 | .57 | .30
65| 48 29| 63 | .55 | 40
%1372 7081781149 3857] 07
3 1236] 6.94 {157 | 151|152 97{| K| ¥ {a77] 8] 23| 53| .53 | .34
w]| 3 |200] 586|13.6]1.52|1.48] 08| w | HMe|2.x2| L2 X8| .54 | .51 | .34
» ¥4 {16.3| 475} 31.3 | 1.54 | 1.43| .98 § 144 43| 3| .55 | .48 | .38
%i6) 14.3 | 4.8 | 10.0 | 1.55 | T.42 | .
% {12.3]|361| 87 156[1.39| .99f K| ¥ |234| 60 4] .45 | 47 | .20
54s] 10.3 ] 3.03| 7.4|1.57|1.37] 90| m | Me| 180} 53| %] .46 | .44 | .29
NiYirzz) 36| o8] 47| 42} .30
% 185 544 77| 239 1.27] 18
% | 157} 461 6.7| 120 |1.23| B[ K| 34 [2.92] .56 | o8] .37 | b0 | .24
| 128 395) 56122138 B[] w | Mel1.48| 43| 06| .38 | .38 | .24
w)| Uef11.3] 3.31| 50j1.23)1.161 B} X 101] 0] ©4| .38 | .36 | .28
“13% | 98] 28| 4.4]123]|114] 79| -
§4e] 8.2 2.40| 3.7|3.24)132| 79| { ¥ {T.40| 44| 04| .20 | 34 | .20
K] 66 1.04| 30|12.25{1.09{ .80 : el 206 | 34| 03| .30 §.32 [ .19
Bo{ 23| 02 .30 | .30 { .20
" 34 [11.1] 3.25] 3.6]1.06|1.06} .68
% | Ae] 08| 2.87] 3.3}1.07]1.04] .68 R
“i361 881348) 29 107f1.02] .69 .
§ He] 7.3] 2.09| 2.5]|12.08| .90 .69 N e
Y| s8|169| 2.0)1.00| 97| 69 . .

t Data from American Institute of Steel Construction Manual, Fifth Edition, 1950,
Meaning of symbols: I = moment of inertia; r = radius of gyration. :
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CAC THANH PHAN CUA THEP GOC KHONG PEU
ELEMENTS OF ANGLES WITH UNEQUAL LEGS

These angles are commonly designated by group symbol
width of each leg, and thickness, thus:

L7x4xs

indicates a 7 x 4-inch angle of }4-inch thickness.

Axis X.X Axis ¥-¥ Axis Z-Z
REIELE
@ f- gg < I z r y 1 z r x r |Tan A
In. In. J Lb, | In? [Ins|In3 | In. | In. |InA | In3 ]| In, | In. | In,

914' 1 40.8 | 12.00| 97.0] 17.6 | 2.84 { 3.50 | 12.0 | 4.0 | 1.00| T.00! .83] .203
% | 36.1 | 30.61 |86.8)|15.712.86|3.45]108|36 fror| 95| 84| .208
3.3 919|761 |13.6|2.88]3.41| 96|31 |1.02| 9r ] .84 212
26.3 | 7.73164.9|11.5|2.90|3.36{ 83|26 [1.04] . 85| .216
ae 238 | 97.00]59.1)10.4|291(3.33]{ 76|24 |r04} 83| B5) .218
21.3 | 6.25}53.2| 9.3]|2.92|3.3t .9l22 |1.05| 81| Bs} .220
8x6 |1 24.2 | 13.00 | 808} 15.1{2.49 | 2.65 | 38.88.9 |[1.73| 1.65 | 1.38 | .543
;2 39.1 | 11.48 | 72.3|13.4(2.51]|261|349[790 |1.74|2.61¢1.28} .547
33.8 § 9.94{63.4|11.7{2.53}{256|30.7{6.0 |1.76| 156} 1.20{ .551

285 | 836]s541| 99}254[252]263]|59 |3.77|352]1.20] 5

e | 25.7 | 7.56[49.3] 9.0|2.55]|2.50}24.0{5.3 178|150 {130 .5

230 | 6.75]| 44.31 8.0|2.56|2.47|21.7|48 |1.79]|1.47}1.30] .

Yo [ 202 | 593)39.2( 7.1|257|2.45[10.3|4.2 [1.80]|1.45] 1.31

8x4 |2 37.4 {11.00 | 69.6 | 14.1 ] 2.52 | 3.05 | 11.6 [ 3.9 [r.03{1.05| BS| .247
% | 33.x | 9.73|62.5|12.5]2.53{3.00|70.5{3.5 |104]1.00| 85] .253
34 28.7 | B.44)54.9|10.9)255]2.95| 9.4|31 |rO5| 95| .B§]| .258
5% {242} 7.11|46.9) 9.2{2.57{291] 81|26 |1.07] 01| 86| .262
96 | 219 | 6.43]428] B.4| 258288} 7424 jro07]| . 86| .265
16 1196 | 5795|385 7.5|259 |28 | 6722 [1.08| 86| .86] .267
Ue j 17.2 | 5.06|34.1] 6.6]2 283| 6019 |1.00| 83| 87] .260
7z4 § 302 { 886 )1429| 97|/2.20|255{10.2{3.5 |1.07|105] .86] .318
26.2 | 7.69|37.8) 84]222|251)] g1{30 }1.00|1.08] 86| .324
g? 22.3 | 6481324 7.1]2.242.46] 7826 {110| 96| 86| .320
6| 200 | 587[29.6| 6.5{224|2.44| 7.212.4 31| 94 B7] .332
14 17.9 | 5.25f20.7| 5.812.25|2.42| 65|21 jrax| .92} 87| .335
e | 158 | 4.62|23.7| 5%}2.26|2.39] 58([1.9 [1.12 39 88) .337
13.6 | 3.98{20.6| 44}2.27{2.37| 51|16 |r13]| 87} .88| .330
6x4 ﬁ 272 | 7.98{27.7| 7.2]1.86|212{ 98|34 |rar|r22| 86| .42
236 | 6.94|245| 6.3(1.88)2.08| 8730 |112]|108] .86] .428
56 | 200 ] 586 |21.x] 5.3]1.90|2.03f 7.5]25 |113]|1.03]| 86] .43%
6| 18.1 | s.31|19.3} 48)1.90|2.01| 69]23 |1.14]101| B7{ .438
¢ 1162 | 475174 4.3|1.01 1.93 63121 J11s5]| . 87| 440
is | 14.3 415155 3811.92}1.96| 56|19 |1.16 g 87| 443
gﬂ 123 | 3.6v|13.5| 3.3|1.03]1.04]| 49|16 {1.17] .94] .88] .446
fe | 10.3 | 3.03311.4| 28|1.9411.02] 42|14 [LI7| 02| 88| .49
6x3%%] 34 [15.3 ) 4.50}166| 4.2]192]2.08) 43|16 | .07] 83| 16| .344
34 117 | 3.42{ 129§ 3.2{1.04]|204( 3.3|1.2 99t 19 91| .35
ﬁe 9.8 | 287]109}) 27]1.95(201| 29|10 JLToo| .76} 77| .352
79 |*2.3t{ 89| 2.2|1.96|100| 2.3 8s|x0x| 74| 78| .355
5x3%| H lg.x 5811139} 43]|155}1.75| 56122 o8lreo| 5| .464
g 168 | 4.92{12.0] 3.7|1.56|1.70] 48319 9| 9s5] 75| 472
13.6 | 400|10.0| 3.0|1.58{1.66] 4.1 L. xor| JQrjf . 478
ﬁa 120 | 3.53| 8.9| 26|2.50|1.63] 36|14 |T0O1} . 12 482
10.4 | 3.05| 78| 2.3]1.60|1.61] 3.2]1.2 |02 J6 | .486
Me{ 87| 256| 66| 1.911.61{1.50| 27010 |1.03] B4] 76| .a89
u 70 | 206} 5.4] 1.6{1.61|1.56] 22| 83i%04| B2} 761 .492

t See foctnotes at end of table on next: page.
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CAC THANH PHAN CUA THEP GOC KHONG PEU

ELEMENTS OF ANGLES WITH UNEQUAL LEGS

- Axis X-X Axis V-¥ Axis Z-Z
se | HS T
CREHIESE
E BE 1rlzitoer y rtyziyg - 21 r |Tan A
In. In. [ Lb. | In? | In4|In?{ In. | In. |In¢}In?| " | In. | In,

5x3 ] 128 | 375 |95 |29 |[150[1.75]26 |11 85 251 .6s .asr
s J11.3 }3.31 184 126 |1.60]1.73]23 |10 .84 ~3| .65 501
9.8 | 2.8 g..; 22 |L6I]|1.70] 2.0 89| 84| .70{ .65 364
'} 8.2 | 240 ]6.3 |29 [1.61)|1.68]| 18 .gs 85| .68 .S .368
Y 66 | 1.94 [51 |15 |1.62{1.66] 1.4 61! 86| 66 .66 37
4x3¥5) 58 147 {430 164 |24 |1.22]1.20{45 [1.8 |T03|1cq] .72 | .745
11.9 | 3.50 {53 {1.9 {1.23|x.25}38 |15 |1.04|X00]| .72 | .750
e 1106 | 300 |48 {17 |1.24{1.23]3.4 |14 |T05] 098] .72 753
9.1 {267 {42 | LS l.:g 21|30 |1.2 |1.06} 96 .73 .755
{s 77 1225 36 |1.3 |1 118 (2.6 1.0 [Xo07] .93] .73 757
u 6.2 {181 {29 |10 JI.27|L16}21 81|1.07) 91| .73 7159
4x3 | % 136 | 3.98 |60 |23 |123(1.37|29 1.4 85| 871 .64 534
I 1 325 {51 {19 125/ 1.33|24 |LI 86| .83| .64 543
] .8 | 287 (45 |17 [t.a5{1.30)2.2 {10 87] 80} .64 547
.5 | 248 |40 (1.5 |1.26 | 128|190 871 88| 78| .64 .55t
86 | 72 | 209 {3.4 |12 {127 1.26( 1.7 53] 89] .76} .65 554
u 58 {160 |28 jro [1.28}1.24]1.4 bof .90 74| .65 588
PMx3] ¥ 10.2 | 300 |35 {1.5 jt07]|113]|23 |1I 88| .88 .62 J14
¢ | 91 | 265 |31 (1.3 [Lo8]110]|21 gs B9 85| 62 718
2.9 2.30 |27 {11 |1.09] 108 I.g 85 90} .83] .62 721
He .6 [ 193 {23 [ .95|r.10]1.06]1. g2 9of 8r} .63 724
54 | 1.56 | 1.9 g8 irax| 04|13 59) 91} .79] .63 J27
3¥xals! 14 94 } 295132 |1.4 j1.09|1.20] 1.4 61 0 Zo .53 486
%6 | 83 | 243 |29 |13 [to0|1.28|1.2 | 68| 1| .681] .54 -49%
72 | 21r |26 |11 |Liojri6)1x S9! 2| .66] .54 496
e | 61 | 178 [2.2 93| rarlrag| .04f 50| 73| .64 .54 S0k
U 49 | 144 j1.8 aslrxz)lree] 481 axf .4t 61 .54 .506
3za}4 85 |25 {21 |10 91)rootr3 | 74) 72} 75| .52 667
[y Z.G 2.21 | 1.9 93f 92| 98|12 661 73| 73] .52 672
6 | 1.92 § 1.7 81| 93] .96 1.0 581 74| 71| .52 .ggg

] 5.6 {162 | 1.4 691 .94 93] 90| .49 .74| 68| .53 K
£ 45 | 131 Jr2 | .56] 95] 91| .74) 40| .35] 66| .53 | .684
3x2 | 34 77 (225 {19 |10 { .92}1.081 .67} .47] .55] .58] .43 .414
(] 6.8 | 2.00 | 1.7 89| .93|1.06| 61} .42| .55) .56 .43 421
59 {73115 | 781 94l1.04) .54) 37} 56} .54 .43 | .428
[} 5.0 | 1.47 | 1.3 66] 95102} 471 .32] .57 .52| .43 435
41 | LIg [1a1 541 951 .09} .39] .26] .s7] .49} .43 440
[ 307] .90 | .84)] .4t] .97] .97 .3xf .20] 58[ 47| .44 446
alixa) 3 53 | 155 | 91| .55| .77] 83] .51 .36) .58 .58| .42 | .614
54s 45 {131 .79{ .47] 781 .B1} 45! 3r} .58} .56} .42 620
;: 362) 306 | 65| 38 48 ;g 37] 35)] 50| -541 .42 626
[} 275 81 { .sr{ .291 .791 . 291 20| Ho} .51} .43 631
2Y4x134 gﬁ 4.7 | 136 | 82) 52| 18| 92| .22a| 20| .40] .42 .32 340
fo | 3.92) ras | x| .44{ .79 gg R 27| 41 .a0f 32 349
U 3.19| 04| 59| .36 79[ - R { 241 .41 . 32 357
e 244f .72 } 46] .28] .80] .85] .r3| .1r| .42] .35| .33 .364
2x1% 2971 81| .32} .24{ .62] .66] .15 .14| .43} 41| .32 .543
'Y 212| .62 | .25| 8| 63| .64 .x2] .ax| .44) .39( .32 SSL
1.44% .42 | .17] .13] .64) .62] 09| .08] .45| .37{ .33 558
x| U 2.34| .69 | .20] 8] .54] 6o} .09] .10| .351 .35} .27 .486
34e 1.8 ] .53 § 16| .14 gg .58} .o7] o8] .36 .33] .27 .496
14 1.23| . ail o9t . .56} 05| .05) .37] .31} .27 506

Data from American Institute of Steel Construction Manual, Fifth Edition, 1950.

eaning of symbols:

gyration.

1= moment of inertia; Z = section modulus- r=

ius
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Centers of gravity of both channels are in the same vertical line.
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I = moment of inertia;
r = radius of gyration.
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Construction Manual, sth Ed.
S, S1, and Sp = section moduli;

Data from American Institute of Steel

Verti
Charnnel
Size
and

ight
6'— 8.2

I

Centers of gravity of both channels are in the same vertical line.
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MAT CAT CUA THEP LAM RAY CHO CAN TRUC
VA CAP TREO
* SECTIONS FOR CRANE AND TELPHER RUNWAYS

Properties of Sections Conslsting
of One I-beam and Two Channels

Section Modulus E o
k]
E, ] §. | 8 §. D I S A - é
- ) )
sl (Bt B lea U HHUH R B
' B =Ys% o ,Q »
g B B POR|0] 3pcd
10 15 10 as 8 | 1r.25 | 62.87] 43.62{ 14.79 | 8.97 | 321.89|5.12
12 20.8 10 28 10 } 15 76.93| 50.92} 21.98 114.09 394.665.:sJ
12 0.5 12 31.5 10 |15 99.54] 68.40| 22.19 [14.35 | 603.23|6.22|
12 | 205| 15 | 42 | 10 |15 |130.08] 100.03] 22.62 |14.86 {r040.34{7.80]
15 33 -1§ 42 12 | 20.5 [185.61| 119.97| 42.65 [22.62 |1336.49]8.20
12 20.8 18 (13 10 |15 185.03| 138.27] 23.16 |15.52 16532.32[9.35
15 a3 18 55 12 | 20.5 [241.06] 163.03] 43.11 }23.16 12075.17|9.79
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MAT CAT CUA THEP LAM RAY CHO CAN TRUC
VA CAP TREO
SECTIONS FOR CRANE AND TELPHER RUNWAYS

fe—-—D—- -3
8 Properties of Sections Conslstl of One I-beam
i N and One C| né
N A i .
}' _] Section Modulus
a -, . ¢l
X Upper | Lower | U of
Channel I-beam Chied, | Chord, Chm C
, W*i;gl;: , W'x:‘%gt Axis | Axls xis
Ioches peibs. )| Inches pei.bs. | A-A A-4 B
10 15 10 25 52.06| 27.15{ 14.09 ] 182.72 6.73
10 15 12 31.§ v0.22| 39.97| 14.35 | 31:.78] 7.8
12 20.§ 12 31.5 | 81.7t} 40.66] 22.19 | 333.39] 8.20
12 20.5 12 40 9o.4t} so.3t] 22.55 | 396.91] 7.8
10 18 15 42 103.55] 64.87] 14.86 ) 607.83] 9.37
32 20.§ 15 42 118.80) 66.06] 22.62 | 648.68| 9.82
18 a3 15 42 t51.94] 68.18] 42.65 1 724.77| 10.63 °
12 25 15 50 135.28] 75.02| 25.33 | 742.67] 9.90
12 20.8 15 60 | 140.17) 9o.13] .23.56 ] 838.22] 9.30
15 33 4] 6o 173.59] 93.20] 43.43 | 933.90| 10.02
12 20.% 18 55 162.57] 99.11| 23.16 | rr22.90| x1.33
15 33 18 55 203.18 | 102.50| 43.11 | 1253.60 | 12.23
15 33 15 8o 197.81 | 120.17| 44.48 | 115127 | 9.58
12 20.8 20 65 199.98{129.60| 23.72 | 1594.03 ] 12.30
15 33 20 63 247.50}133.85| 43.56 |1772.11 | x3.24
15 33 20 8o 278.43 | 164.9% | 44.52 | 2113.31 | 12.81
15 |} 40 20 8o 305.44 | 168.05 | 49.12 | 2226.62 | 13.25
15 33 24 8o 339-17|196.13{ 44.56 [ 3032.318| 15.46
15 55 24 100 455.001239.53| 60.64 | 3804.80 | 16.26
Properties of Sections Consisting of Two I-beams
. and One ConnectinggP late
Section Modulus
' R ol Bl
U, Lower | U nce, | m ol tance,
| CHiord, | Chord.|Chord,| D |Inertia| C
w, T, H, WeI;Kht Axis | Axis xis
Inches | Inches | Inches pexl"boot, A-A | A-A | B-B
12 - 8% 10 25 8r.01] 54.18| 20.27] 5.75 | 337.02f 6.22
14 14 12 31.8 | x31.53] 81.72{ 36.30 7.50 | 630.03] 7.7t
14 Y 12 40 147.64/100.75] 40.38] 7.25 | 748.53] 7.43
14 % 15 42 192.53|131.50| 40.03{ 7.00 |r211.00{ Q.21
15 Y 15 6o 239.39{179.40| §5-30] 7.50 [1589.54] 8.86
15 % 18 90 251.22{196. 35| 61.22] 7.50 |1708.27{ 8.70
13 th 13 8 285.65/230.98] 65.55 7.25 |1979.53| 8.57
16 % 18 55 279.02[197.60| 60.51| 8.50 |2140.06] 10.83
16 % 20 65 347.57]257.80] 65.48| 8.25 |3034.28] 11.77
16 % 20 80 406.101318.45] 67.99} 7.50 {3658.97] 1x.49
18 1% 24 8o §04.42{379.58| 90.22| 9.50 {5306.49 13.ﬂ
18 % ~ 24 100 §45.59(435.x1{106 .12 9.50 15930.54! 13.63
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UNG SUAT VA PO UON CUA THANH
' STRESSES AND DEFLECTIONS IN BEAMS

Type of Beam

Stresses

General Formula for
Stress at any Point

Stresses at Critical
Points

Case . — Supported at Both Ends,
niform Load
TOTAL LOAD W

w
t y ——=
Stress at center, Y

w .
4 8-—;‘2-"’(1—’) I cross-section {s
1 = constant, this is the
4 ? "y maximum stress.
Case 2. — Supported at Both Ends, w
Load at Center Between each sup- | Stress at center, _4_2
ﬁh\—%t——:—;’f port and loag‘;‘ If crosssection fs
IA % $=—— constant, this is the
v — 14 2Z maximum stress.
Case 3.— Supported at Both Ends, | , ef;"h :‘meﬂt of -
Load at any Point - :;_ﬂ_’ Stress at load, —L;:b
ZI

A )

If crosssection fs

= v [
wb d 1 For segment of constant, this is the
3 4 e * maximum stress.
! a+d=} $=— 1—-“ L
Zl
Between each sup-

Case 4.— Supported at Both Ends,
Two Symmetrical Loads
v

port and adjacent
load,

g=— 2

Between loads,

§am e —

Stress at each load,
and at all points be-

Wa
b4

Case 5. — Both Ends Overhangiag
Supports Symmetrically,
Uniform Load
TOTAL LOAD W

P sty
* t -
* =420 '!

Between each sup-
port and adjacent
end,

w
s=ozp ="

Between supports,

w
:=22L[c'—8(1—8)l

Stress at each sup-
ot, 2

POt 2 ZL
Stress at center,

~%nr

If cross-section is
constant, the greater
of these is the maxi-
mum stress.

If 1 is greater than
2¢, the stress is zero
at points Vet — ¢t
on both sides of the
center,

If cross-section s
constant and if 1=
2.828 ¢, the stresses at
supports and center
are equal and oppesite,

and are +

o
2ZL

46622
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{ING SUAT VA PO UON CUA THANH
STRESSES AND DEFLECTIONS IN BEAMS

Deflections

General Formula for Deflection at any
Point

Deflections at Critical Points

_W:Q-s[ ; -
H TuER Bt —a

Maximum deflection, at center,

S e
38 EI

Between each suppart and load, R wn
Wx Maximum deflection, at load, ——
Y Gr-—-aa 48 EI

Por segment of length ¢, Deflection at load, ?’%’;

y= % e o)

Let 0 be the length of the shorter seg-
ment and b of the longer one, The

6ER
For segment of langth b, :ln:xnl:n:tm det.l_e‘c.tion is in the longer seg-
" Wav /g2 Wang
- (=12t =00 /24+2% 2 gy, and
’GEII( ) vb\/+3b v,anisE”

Between each support and adjacent|
load,

Rz
r=ggBet-a- u—-W;I(sn—w)
Between loads, Wat
Wa Deflection at loads —~— (31 — 4¢)
r= BT -al 6EI

Maximum deflection at center,

l&etweeaucbnppoﬂmdsdjwen
end, )

- Wu
Y= EIL A @+n)—st(4c—u)~ 0]

Between supports,

24 RIL

g - W2 x@~2x)+P—6c3) maximum upward. deflections at points

Deflection at ends,

We
3 —
uEIL[:’c (c+421) —n}

Deflection at center,
(5% ~ 24c%)

wn
384 EIL
If 1 is between 2 ¢ and 2.449 ¢, there are

V'3 (3 B2 —~¢?) on both sides of the center,
w

96 EIL

which are, — (6c2—Dp




519

{ING SUAT VA DO UON CUA THANH
STRESSES AND DEFLECTIONS IN BEAMS

Stresses
Type of Beam General Formula for |  Stresses at Critical
Stress at any Point | Points
: Stress at support

Case 6. — Both Ends Overhanging
Supports Unsymmetrically,

Uniform Load
TOTAL LOAD W
TTITR IR IRARE Lt )
s . Hird
X-d10) a0

< 4

For overhanging
end of length ¢,

s=- (c—u)?

2ZL

Between supports,
w {—x

‘=32L{ ”'( 1 )
. n®
Td‘i—‘(l_’)}

Por overh

F ext end of length ¢,
‘Wet
2ZL
Critical stress be-
tween supports is at
Rt —a
2l

=%

s T (gt
and is SZL (c # )
Stress at support. |
next end of length d, -
W
2ZL
If cross-section s

end of length d,

L ARPPREP
s {d — wY

< , the greatest
of these three is the
maximum stress.

If2; > ¢, the stressis
zero at points v x,2—¢?

on bothsidesof x = #,.

Case 7. — Both Ends Overhanging
Supports, Load at any Point

Between
w
% |
twb ; wa |
T (@+b=3) }

Between supports:
For segment of
length g, 5 =——=
ength Zi
For segment of
Way
! hb, s=— —
engt zl
Beyond supports
s=o0,

Stress at load,
Wab

Zl

If cross-section is
constant, this is the
maximum stress.

Case 8. — Both Ends Overhanging
Supports, Single Overhanging
. Load

Between load and
adjacent support,

" Stressat support ad-
jacent to load, 76

5= —z- (c —w) Z
Between supports, If crosssection is
salq_ g constant, this is the

pAS maximum stress.
Between unloaded Stress is zero at

&?L) “%9 end and adjacent | other support.
) support, s =o. :
Case 9.— Both Ends Overhanging | Between eachload:

Supports, Symmetrical Over-
banging Loeds

<3\ *

and adjacent sup-
port,

Stmsv at supports
and at all points be-

s = g {c—=n) tween, -‘—;—‘
Bet: poorts, |  If cross-ecctl is
We constant, this ia the
5= — maximum stress..
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STRESSES AND DEFLECTIONS IN BEAMS

Deftections

General Formula for Deflections at any

Deflections at Critical Points

Point
For overhngxging end of length ¢,
W '3
Y= g B @2 Deflection at end ¢,
+ 6 —=ut(4¢c—~u) ~ 1 "%[21(4’4‘2‘2)"'3‘3—”1
Between supports,

%;i’-’{za—an—z(mwn

—-lrdzz+c=(z—xn}

Por overhanging end of length d,
f21 (24242

1= 41211;

4 6w — ut (4d — w) — I3]

Deflection at end d,
wd
-24 EIL

[l (c? + 2d2) + 345 — 18]

This case is so complicated that con-
venient general expressions for the ecriti-
cal deflections between supports cannot
be obtained. .

Between sttpports, same as Case 3.
For overhanging end of length ¢,

Between supports, same as Case 3.

¥ = Wabu (l+b) Deflection at end ¢, — é@f @4b)
For °ve'ha“gm e“d of length d, Deflection at end d, — 2% ( 4 q)
:y=—--— I+a) 6EII
6 Ell
Between load and adjacent support,
y= 6“;;_“1 Geu—1a+2¢l) Deflection at losd (c +
Between supports, Maximum upward deﬂechon isat
Wk
- e 1 ~x)(@2l— = is —
y SEI @~ =) x) % = 0.42265 1, and is ess BT
Between unloaded end and adjacent Weld
support, y= ’;’;’}” Deflection at unloaded end, -E

Between each load and adjacent sup-
vort v = P304 ) -]

Between supports, ¥ = — :_V_c_x -2

Deflections at lo;zds L (ac + 3?)
: "6 EI

Webt
Deflection at center, SEI A

The above expressions involve the usual approxlmntlons of the thedry of flezure,
p for

and hold only for smail deflections,
tude are as follows:

Between supports the curveis a circle of radius r = ﬁ,—
T ¢

Deflection at center, Vrt — ¥t — y ]

Exact

s of any

sy=Vr—¥p— Vo (%l-—z)’
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STRESSES AND DEFLECTIONS IN BEAMS

Type of Beam

" Stresses

General Formula for

Stresses at Critical

Stress at any Point Points
Case 10.— Fixed at One End, Uni-
form Load . Stress atwslupport.
TOTAL LOAD W w iz

= — -—x)?
s zzla o

If cross-section is
constant, this is the
maximum stress.

Caso 11.— Fixed at One End, Load
at Other
ME'
A

:=--vz!(l—z)

Stress at support.%

If crosssection is
constant, this is the
mazimum stress.

Case 13. — Fixed at One End, Inter-
mediate Load

3 o

W)

Between support
and load,

s =%V- (¥ 3]

Beyond load, s =o.

Stress at support.%’

If cross-section fs
constant, this is the
maximum stress.

Case 13.— Fixed at One End, Sup-
ported at the Other, Uniform Load

TOTAL LOAD W

== Z(’;’!M 1—x)
2Zi

Case 14. —Fixed at One End, Sup-
ported at (.!ge Other, Load at Center

Between point of
fixture and load,

w
s wz(sl—nz)

Between support
and load,

Maximum stress at

wt
int of fixture, —
point of ure, >

Stress is zero at
z=1%1
Greatest negative
stress isat 2 =56 land
2 Wl

128 Z

is —

Maximum stress at
point of fixture, W
16
Stress is zero at

s=3y
1

Greatest negative

stress at center, — f w

2 Z




522
{ING SUAT VA DO UON CUA THANH
STRESSES AND DEFLECTIONS IN BEAMS

Deflections
General Formma;:irn?cﬁectmn ai.; any Deflections at Critical Points
J
y= a;L:'n [P+ (20— 2] Masiraum defiction, at ad, %
~ War . e wp
y 6EI 3l—2% Maximum deflection, at end, 3ET
Bet rt and load,
e SUppO a'n o Deflection at load, Ll
Wat 3EI
Y= o EF (3i—2)
Maximum deflection, at end,
Beyond load, wn
wr ¢ —= (214 3b)
Ealaand Y
y 6EI [&] ) 6 EI
Marimum deflection is at z = o0.57851,
.
and is
85 EI
2 —-—
y - E%B—(;ZT’) (31 ~2%) Deflection at center, -!9—;"%—1
Deflection at point of greatest negative
stress, at £ = g lis ISW;I;I
Between point of fixture and load,
We Mazimum deflection is at v = 04472,
y= —— (9l ~ 11%) wis
o6 EI and is ———
107.33 EI
Between support and load,
pror AR Deflectlon at load, - 72
Wy GR~sm 768 EI
Y S ET 3 5
. .
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STRESSES AND DEFLECTIONS IN REAMS

Type of Beam

Stresses
General Formula for Stresses at Critical
Stress at any Point s Points

Cage 15. — Fixed at One End, Sup- |

ported at the Other, Load at
any Point

me=(l+a)(l4b)+al
n=a{l+d

w

».

s raomn vt |

Yi—foi-e) e

Between point of
fixture and load,

s=n (% — mz)

Between support
and load,

Waty
= - (3]~
s 2zZp i=a)

Greatest positive
stress, at point of fix-

Wab
ture, — (I+%
22!’( +o
Greatest negative

stress, at load,

_ Fab 11—
aZp G @

It ¢ < 0.58581, the
first is the maximum
stress. 1fa = 0.58581,
the two are cqual and

wi
are == S8 Z If a>
0.5858 /, the second is
the maximum stress.

Stress is zero at x= -
m

Case 16. — Fixed at One End, Free
but Guided at the Other, Uni-
form Load

TOTAL LOAD W

-2

Maximum stress, at
support, ﬂ
3z
Steess is zero for
2z = 0.42271
Greatest negative
stress, at free end,
_m
62

Case 17. — Fized at One End, Free
but Guided at the Other, with
Load

sn-z(%l-s)

Stress at support,
w
2Z

Stress at free end

These are the max-
imum stresses and are
equal and opposite.

Stress is zero at
center.

Case 18. —Fixed at Both Ends,
Uniform Load

TOTAL LOAD W

Maximum stress, at
wi
ds, —
oo 12Z
Stress is zero at
z =0.78871 and at
z = o0,21130
Greatest negative
wi

stress, at center, — —|
242
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STRESSES AND DEFLECTIONS IN BEAMS

Deflections
General Formula {’t::i’geﬂections stany Deflections at Critical Points
Wait?
Deflection at load, 142
eflection af 12E”.(s +3)

Between point of fixture and load,

- Wath
12 EIR

y (3n — mx)

Between support and load,

- o
w2 EID

y {30~ (3l —a)]

If ¢ < o.58587, maximum deflection fs
between load and support, at

v=1 b mdism b
al+b 6 ET 21+b
If ¢ = 0,5858 I, maximum deflection is at
wp
load and i
oac an lsmz.gEI

If ¢ > 0.58581, maximum deflection is
between load and point of fisture, at

Wons
3 EImis

2n .
g= — , andis
m

y=- fé’ (21— %

Maximum deflection, at free end,
LLE
2 ET

y= T 31— ag)

Maximum deflection, at free end,

12 EI L
12 El
Maximum deflection, at center,
g - st [ wn .
4 En

3B EI
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UON CUA THANH

STRESSES AND DEFLECTIONS IN BEAMS

Type of Beam

Case 19. — Fixed at Both Buds,
Load at Center

Stresses
General Pormula for | Stresses at Critical
Stress at any Point Points
Stress at ends é"l'.
“Between each end | at load — &
and load, 8z
These are the max-
,_1@“_,) imum stresses and are
2Z equal and opposite.

Stress is zero at
x =Yl

Case 20, — Fized at Both Ends,
Load at sany Poiat

Por segment of
length a,

W
s = s G+20)

For segment of
length b,

s %,[b!—v U428

Stress at end next
gegment of length o,
Wabt
zZn

Stress at end next
segment of length &,
Wa
an
Maximum stress is
at end next shorter
segment.
" Stress is zero for
al
a2 s
Greatest negative
stress, at load,
__aWaht
zp

X -

Case 31. — Continuous Beam, with
Two Equal Spans, Uniform Load

TOTAL LOAD ON EACH BPAN, W

Maximupl;;mat
pomtA.sz
Stress is zero at
xw Wl
Greatest negative
stress is at x = %

m
is, — 2 W
and 8 Z
Stress at support R,
Case 23, — Continuous Beam, with Wi+ Wi
Two Unequal Spass, Unequal, | CorwecnFiand R 8Z (i +h)
. Uniform Loads S Greatest stress in the
TOTAL LOAD W, TOTAL LOAD W, first span I at
- ‘ . (] !L—_!{(ll—z)W‘_"} I
'y ¥4 2l s= " (Wi—rm),
S Between Ryand R, [and fs, — 2_'2’%
anat el wit | Lawtote ¢ ati-wil | sm Greatest stress In the
,-U.Tl ¥ 81,041, _ _ second span is at
/w_",. v : !!_"{M_,’} I
—-l—) ( "+ )\ Z F1A u--n—,(Wg—r.).

21t

and is,

QZWQ
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STRESSES AND DEFLECTIONS IN BEAMS

Deflections

General Formula for Deflections at any
Point

Deflections at Critical Points

Maximum deflection, at load,

ym Gl wa
192 EI
) Deflection at load, s
For segment of length o, 3EIs
Wath? Let b be the length of the longer seg-.
= SEm 2e(C—2)+1 (-2 ment and g of the shorter one. :
The maximum deflection is in the longer :
For segment of length 8, segment, at o= 2N andis
+2'
Wiiat
‘!-GE"'(Zb(l—v)-!-l(b—!)l 2 Watt$
3EI(G 422

Wx'(l—z} Gl—23

48 EIl

Maximum deflection is at = = 0.57851,
and is

185 EI
Deflection at center of span,

wn
" 192 EI
Deflection at point of greatest negative
wp
187 EZ

stras.éts-%lis

Between R; and R,

’,’._(:14——;;1{ @h— ) (4ry~ Wy
W

Between Ryand R, "

g '.'..(2542’—2{ @la=w) (4rs — W)

_Hl—ur
[

}

|

This case h 0 eomyllested that con-
or the critical
deflections cannot be obtained.
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) STRESSES AND DEFLECTIONS IN BEAMS

Type of Beam

Stresses

General Formula for
Stress at any Point

Stresses at Critical
Points

Case 23. — Continuous Beam, with
. Two Equal Spans, Equal Loads
at Center of Each

3 i A w L4
e 7 '-1/’- ~Ye-> 24

‘%T «‘i‘- w -

v

Between point A
and load,

w
5= 6z 31— 11%)

Between point B
and load,

_S5W
% Z

Maximum stress at
3 Wi
nt 4, = —
pol 16 Z
Stress is zero at
=3
Ir
Greatest negative
stress at center.of span,
_swm
VA

s
32

Case 24. —~ Continuous Beam, with
Two Unequal Spans, Unequal
Loads at any Point of Each
1 b. w,a,b,
=R (T e+ 2 i ay)

Ry, Ph “\J}"i Ry
vy

2
.
—

Worm  foaEn WEER,
i i,
Al

=1

Between R, and W,
wry
§ =
¥4
Between Rand Wy,
5=

ll——rz [ty —u)~ o} )

Between Rand W,,
5=

r . .
i;z [ {ly—x)—Tatx}

Between Ryand 17,

Stress at load W,
_an
z
Stress at support R,

m

Z
Stress at load I¥,,

_an
Z

The greatest of these
is the maximum stress.
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STRESSES AND DEFLECTIONS IN BEAMS

Deflections

]

General Formula for Deflections at any
Point -

Deflections at Critical Points

Between point 4 and load,
y = 9—-2—7;-’; 9l—113)
Between point B and load,

Wo
= —— (3=t
¥ iEI(3 5t%)

and is

Maximum deflection ‘ﬁ at o = 044721,
wp

107.33 EL
Deflection at load, =
768

wp

Between R; and W,
Wby
- d (=) () ———'J-}
y GEI{(’ w)th+w)rn I,
BetweenRandW;,
s EI [Wya:d; (4 +a1)

— Wiaw® — m (25 — u) () — u)]
Between R and W,,

{Waasdy (h + ay)

y =

y= 6EI!,

— Waasx? — m (21y ~ 1) (I — 2]
Between R, and I¥,,

y=-6—-{ (lg—w(lg-H)rx—

W,b,'}

Deflection at load W,

fé—”l‘l— 120,y ~ m Gy +a)]

Deflection at load W,,

f’EfI’z}"”""W’ m (a+ 2]

This ecase is so complicated that con-
venient general expressions for the maxi-
mum deflections cannot be obtained.
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BEAMS OF UNIFORM STRENGTH THROUGHOUT THEIR

LENGTH

(All loads in pounds, All dimensions in inches.)

Type of Beam

Description

P= Carrying Capacity|
S=Safe Stress per
Square Inch

Load at one end. Width of beam,
uniform. Depth of beam decreas-
ing towards loaded end. Outline of
beam-shape, parabola with vertex at
loaded end.

Sbhr
6

Load at one end. Width of beam
uniform. Depth of beam decreasing
towards loaded end.  Outline of
beam, one-half of a parabola with
vertex at loaded énd. Beam may
be reversed so that upper edge is
parabolic.

Load at one end. Depth of beam
uniform. Width of beam decreas-
ing towards loaded end. OQutline of
beain triangular, with apex at loaded

1 end.

St
61

St
61

Beam of approximalely uniform
strength. Load at one-end. Width
of beam uniform. Depth of beam
decreasing towards loaded end, but
not tapering to a sharp point.

st
6!

&—-— —-—>1
TOTAL LOAD
=3 OV

Uniformly distributed load. Width
of beam uniform. Depth of beam
decreasing towards outer end. Out-

line of beam, right-angled triangle.

St
3!

Uniformly distributed load. Depth
of beam uniform. Width of beam
gradually decreasing towards outer
end. Outline of beam is formed by
two parabolas which tangent each
other at their vertices at the outer
end of the beam.

som
3l
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Beams of Uniform Strength Throughout Their L gth

Type of Beam

Description

P = Carrying Capacity
S=Safe Stress per
Square Inch

Rt R

o] — -
e — @ e C

AN

Sha
)

w

3

Beam supported at both ends.
Load concentrated at any point.
Depth of beam uniform. Width of
beam maximum at point of loading.
Qutline of beam, two triangles with
apexes at points of support.

v

Sbitt

b= 6ac

Beam supported at both ends.
Load concentrated at-any point.
Width of beam uniform. Depth of
beam maximum at point of loading.
Outline of beam is formed by two
parabolas with their vertexes at
points of support.

Shhtl
p= 6ac

Beam supported at both ends.
Load concentrated in the middle.
Depth of beam uniform. Width of
beam maximum at point of loading.
Qutline of beam, two triangles with
apexes at points of support.

2 Sbh* -
3l

P=

NI

- —-nf

Beam supported at both ends.
Load concentrated at center. Width
of beam uniform. Depth of beam
maximum at point of loading. Out-
line of beam, two parabolas with
vertices at points of support.

2 Sbit
3!

~—]—-

e e

OTAL LOAD = P

Beam supported at both ends.
Load uniformly distributed. Depth
of beam uniform. Width of beam
maximum at center. Outline of
beam, two parabolas with vertexes
at middle of beam,

4 Sbi?
34

YOTAL LOAD = P

Beam supported at both ‘ends.
Load uniformly distributed. Width
of beam uniform. Depth of beam
maximum at center. Qutline of
beam one-half of an ellipse.

4 Sbht
3l
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THANH DAC TIET DIEN CHU NHAT

RECTANGULAR SOLID BEAMS
Stress per
Breadth { Heightof | Sq.In.in | Length of Total
of Beam Beam in Extreme Beam in Load in
Style of Loading in Inches Inches Pibers of Inches Pounds
and Support Beam
b A 7/ i w
Va Beam fixed at one end, loaded at the other
- | 61w 6w 61 bfh2 bfht
—— —= —— —_— —— = W
A | e =b \/ oM e = ew =t e Y
P Beam fixed at one end, uniformly loaded
ﬂnmm—e ]
; 3w b \,3_IW_ h 3w =1 Yy 1 bfh w
p e BN 72 o b2 W 3!

Beam supported at both ends, single load in middle

3w

%. 3 s ‘ /3w 2 3w / 2 bfh? : 2 bfh? W
-3 2 fh? 2bf bk 3w 3l
Beam supported at both ends, uniformly loaded
b
JL:
" S VAL L g L 1/
= 4 ab g 3W 3!
kak-——c—-—f Beam supported at both ends, single unsymmetrical load
. (O
¢ 6 Was 6Wac | 6 Wac bhzfl
.3 -f =k} —— = = — =
e e 172 \/ i M T T ete=t g "
o) ot Beam supported at both ends, two symmetrical loads
jan %
@ £ < 1 , any :
1 3aWa ’ /3Wa_h 3Wa s fength lll_t’_f -
fh’=\bf_'bh'=’i’l’_f,,sd-
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THANH DAC TIET DIEN TRON
ROUND SOLID BEAMS

Style of Loading and
Su

pport

Diameter
of Beam in
Inches

Stress per
Sq.In. in
Eixtreme
Fibers of
Beam

Length of
Beam in
Inches

Total
Load in
Pounds

4

s

Beam fixed at one end, loaded at the other

3
\ IIO.ISIW_J
f

@f

L4

10.18IW

a? 4

1018W :

10181

w

Beam

fixed at one end, uniformly loaded

5.092 Wi -

Ll

&y

oy————t
‘/5.092 Wi 4
b

2 f

5.002 W ’

=W
5.0927

Beam supported at both ends, single Ioad in middle

‘7 2.546 Wi —d
f

2.546 Wi

@y

af

a* 4

2.546 W =t

2.546 1 =

w

Beam sup;

ported at both ends, uniformly

loaded

XX XX

AHd-te

\71.273 wi d

1.273 Wi

L'k

Ll

f

a2 4

w1l
1273 W

=W
1.273 4

Beam supported at both ends,

single unsymmetrical load

10.18Wac

s

v

10.18 Wac

o

at+c=1

af

10.18ac

Beam supported at both ends, two symmet;

rical loads

\./ 5.002Wa
| =]
: !

092 W
509; a-=_f

I, any length
a¥f
5002 W

a

ayf
5.0028
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BANG 1: CAC KIEU O BI VA KHOANG KiCH THUGC
Tuble . BALL BEARING TYPES AND RANGES OF SIZES

Range of Standard Sizes

GeneraI,.Description Type | Cross-section by Nominal Bore Diam. Dimen.
SINGLE ROW RADIAL BALL BEARINGS
Series 10 (Extra-light)
10 to 320 mm
Series oz (Light)
Single row, radial, non- 4 to 320 mm
filling slot assembly. Series 03 (Medium) See
Metric dimensions. BC 10 to 280 mm Table 5§
Series o4 (Heavy)
17 to 150 mm
Series 19
15 to 300 mm
Inch dimensions. BIC 0.0250 to 0.0937 inch See
14 to 134 inches Tablexo
Series 02 (Light)
Single row, radial, fill- X 10 to 320 mm
ing slot assembly: &\\\\\\\\\\:\\\; Series o3 (Medium) See
Metric dimensions. BL 10 to 280 mm Table 5
L = Series o4 (Heavy)
g | Ve
Inch dimensions. BIL 0.0250 to 0.0937 inch See
1% to 114 inches Tablero
Series 10 (Extra-Light)
10 to 320 mm
Single row, radial, self- N | Series o2 (Light)
contained counterbored &\\\\\\‘\\\\\\\\ 10 to 320 mm - See
assembly. Series 03 (Medium) Tables
Metric dimensions. BH s 10 t0 280 mm
//////////% Series o4 (Heavy)
I7to 150 mm
Inch dimensions. BIH 16 to 114 inches .l See
Table 10
5 )
S
Single row, radial, sep- Magneto Bearing Series See
arable assembly. 5to 17 mm [Tableg
Metric dimensions. BM .
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Tuble | BALL BEARING TYPES AND RANGES OF SIZES

{ Range of Standard
General Description | Type Cross-section Sizes by Nominal | Dimen.
Bore Diam.

SINGLE ROW ANGULAR CONTACT BALL BEARINGS*

Single row, angular

contact,self-contained, tric Di
contact angle less than Sﬁf—;’ee:’i(? Fmensions
22 deg. i
Metric dimensions. BN xo(fix:::: ::l:!ht)
Inch dimensions. BIN Series o2 (Light) See
10 to 320 mm Tables

Series 03 (Medium)
10 to 280 mm
Series o4 (Heavy)

Single row, angular
contact,self-contained,
contact angle 22 to 32

deg., incl. 17 to 150 mm

Metric dimensions. BA %{7////; 7 5 .

Inch dimensions. BIA Inch Dimensions

. For BIN:

Single row, angular 14 to 134 inches
contact self-coutained, See
contact angle larger For BIA and BIT: Tablexol
th"(;’ 3z but less than 0.0250 to 0.0937 inch
45 deg. :

Metric dimensions, | BT : ¥ to 1}4 inches

Inch dimensions. BIT

DOUBLE ROW SELF-ALIGNING BALL BEARINGSt

Series o2 (Light)
5 to 1To mm
Series 03 (Medium)
I0 to X10 mm

Double row, radial, 2 7
self-aligning, raceway é,//’/////////////t///, Series 04 (Heavy) See
of outer ring spherical. 7 N\ 17 to go mm Tables

Metric dimensions. BS \ A Series 22 (Light)
WS 10 to 320 mm
MM Series 23 (Mediura)
- See
Inch dimensions. BIS 35 to 1 34 inches Tablerol

* Other sirgle row, an{(ular contact ball bearingg, for which data are not given in
these tables, are: Type BY, split outer ring, metric dimensions; Type B1Y, inch dimen-
sions, otherwise similar to Type BY; Type BZ, split inner ring, metric dimensions;
and Tipe BIZ. inch dimensions, otherwise similar to Type BZ. |

+ Other self-aligning ball bearings for which cata are not given in these tables, are;
Type BCA, single row, radial, non-filling slot assembly, sclf-aligning by means of
spherical outer diameter, metric dimensions; Type BLA, smgle row, ra 'ml. filling slot
assembly, self-aligning by means of spherical outer diameter, metric dimensions;
zr_xd Type BIB, single row, self-aligning, raceway of outer ring spherical, inch

mensions.
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BANG 1 : CAC KIEU O BI VA KHOANG KiCH THUGC

Fable 1 BALL BEARING T'YPES AND RANGES OF SIZES

General Description

Type

Cross-section

Range of Standard
Sizes by Nominal
Bore Diam.

Dimen.

DOUBLE ROW, RADIAL OR ANGULAR CONTACT BALL BEARINGS*

Double row, filling
slot assembly, radial
contact.

Metric bore and 5P M\\“\\\\\\\i\\!

Doubl . -
flling slot assembly, 7

dial tact. |
liitr?Zn bcore and [ ‘ S
0.D, ne [ A

Inch boreand 0. D. | BIK !

Double row, filling o
slot assembly, angular ///////W
contact, vertex-of con- 5]
f,ac’c angle inside bear- [ ]
m%&etric bore and \\\\\\\\‘\‘\\\\\X\\\‘\\%
0. D. BD

Double row, filling
ot bly, angul V7 A
z;ntﬁwer{exa:[gco:t //,///// 5
tact angle outside
eie bore ana MINHETS

. D. BE

Doubt B -
filing slot sseembly, WY,
anpular contact, ver- g ' 1
.tex‘dof bz?‘md angle 3 Q
mixle:ric ut?fx:e and M\M\\
0. D. BJ A
anouble row, r;ﬁm ’

i lot \ A
mecn| | R
tex 'odf gc;:t?ct angle . N

tgide ing. N
WM;;tric bore and o NN

Inch boreand 0. D. | BIG

Metric Bore and 0. D,
Series 32 (Light)
- 10 to 170 MM

Series 92 (Extended
Light)
120 to 320 mm

Series 33 (Medium)
10 to 10 mm

Series 93 (Extended
Medium)
120 to 200 mm

Series 34 (Heavy)
17 to 9o mm

Inch Bore and O. D.
14 to 134 inches

See
Tables

See
Tablero

* Other double row radial or angular contact bearin v
Type BAA, angular contact, self-contained, vertex of contact

in these tables, are:

, for which data are not given

angle inside bearing, two-piece outer ring, metric dimensions; and Type BHA, radial,

self-contained, two-piece outer ring, metric dimenstons.
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“Tuble 2 ROLLLR BEARING TYPES AND RANGLS OF SIZES

. ts i :
General Description ] Type ] Cross-section lg;' ‘ﬁg,ﬂfifaf ﬁg?g%?;;sj Dimen.

N@N-LOCATING CYLINDRICAL ROLLER BEARINGS*

Series o2 (Light)
17 to 150 mm
Series 03 (Medium)

Single row, double ribbed 15 to 200 mm
inner ring. Rollers located Series 32
by internal snap rings re- 17 to tromm | Sec
cessed in outer ring, non- Series g2 Tables
separable, 120 to 320 mm
Metric bore and O. D. RK Series 33
17 to 110 mm
Series 93

120 to 200 mm

Series 02 (Light)
1§ to 150 mm
Series 03 (Medium)
15to 150 mm

72
o B

Single row, inner ring
without ribs, Rollers lo-
cated by cage, end rings or Series 32
internal snap rings recessed 17 to 110 mm J
in outer ring. Inner ring Series 92 Tables
separable. 120 to 320 mm

Metric bore and O. D, RM Series 33

3 17 to 110 mm
D Series 93
. 120 to 200 mm

Series 10

17 to 320 mm
Series 30

2§ t0 240 mm
Series o2 (Light)

I35 to 320 mm
Ser?ss o3 (Medium)
| 15to200mm See

Series 32 Tatles

17 to 110 mm
Series 92

120 to 320 mm
Series 33

17 to 110 mm
Series 93

120 to 200 mm

Single row, double ribbed
inner ring, outer ring with-
out ribs. Quter ring separ-
able.

Metric bore and O. D. RN

Series 10

17 to 320 mm
Series o2 (Light)
. 17 to 320 mm

Single row, inner ring Series 03 (Medium)
without ribs, double ribbed 13 to 200 mMm
outer ring, inner ring separ- Series 32 See
able. 17 to 110 mm Tables

Metric bore and O, D, RU Series 92

120 to 320 mm
Series 33

17 to 110 mm
Series 93

120 to 200 mm

* Other non-locating cylindrical roller bearings, for which data are not given in these
tables, are: Type RR, single row, single ribbed inner ring, rollers located by snap rings
recessed in outer ring, inner ring separable, metric bore and Q. D.; Type B, single
row, inner ring without ribs, single ribbed outer ring, both rings separable, metric
dimensions; Type RNS, singie row, double ribbed inner ring, outer ring without ribs,
outer ring separable, self-aligning by means of spherical outer diameter, metric dimen-
sions; and Type RUA, single row, double ribbed outer ring, inner ring without ribs,
ggner ring separable, self-aligning by means of spherical outer diameter, metric

1mensions.
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Tuble 2 ROLLER BFARING TYPES AND RANGES OF SIZES

General Dmripti&n

Type

Cross-section

Range of Standard Sizes
by Nominal Bore Diam.

Dimen.

ONE-DIRECTION LOCATING

CYLINDRICAL ROLLER BEARINGS*

Single row, double ribbed
inner ring, single ribbed
outer ring, outer ring separ-
able.

Metric bore and O. D.

Series 02 (Light)

17to 330 mm
Series 03 (Medium)
15 to 200 mm

See
Tables

Single row, single ribbed
inner ring, double ribbed
outer ring, rollers located by
snap ring recessed in inner
nxﬁ non-separable.
etric bore and O. D.

RG

}

| -
AR

Series 02 (Lxght)
15 to 320 mm
Series 03 (Medxum)

15 to 200 mm

See
Tables

Single row, double ribbed
outer ring, single ribbed
inner ring, inner ring separ-

able,
Metric bore and O. D.

RJ

Series 02 (nght)
17 to 320 m

Series 03 (Medmm)
15 to 200 mm

See
Tables

Single row, single ribbed
inner and outer rings, rollers
located by rib and single
snap ring recessed in Juter
mﬁ inner ring separable.

etric bore and O. D,

RS

Serieg o2 (Light)
15 to 150 mm

Series 03 (Medium)'

15 to 150 mm

See
Tables

Single row, double ribbed
inner ring, single ribbed
outer ring, rollers located by
rib and snap ring recessed in
outer rin; non-separable

Metric bore and O. D

RY

Series 02 (Light)
15 to 150 mm

Series 03 (Medium)
15 to 150 mm

See
Tables

* Another type of one-direction locating cylindrical roller bearmg for which data
. sin, le row, single ribbed inner and outer

are not given in these tables, is Ty
rings, either rmg separable. metric bore and O.
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Table 2. ROLLER BEARING TYPES AND RANGES OF SIZES

General Description Type | Cross-section b“;'ﬁmﬁgﬁgﬂ;‘;ﬁ;’: Dimen,

TWO-DIRECTION CYLINDRICAL ROLLER BEARINGS*

|

Single row, double ribbed

inner and outer rings, non-

Series o2 (Lxght)
15 to 320 See
Series 03 (Medxum) Tables

separable, N N
etricebore and O. D, RC &\\\\k\\% 15 to 200 mm

Single row, double ribbed
inner ring, double ribbed
outer ring with one loose
rib, outer ring separable.

Metric bore and O. D, RP

Series oz (Light)
15 to 320 mm See
Series 03 {(Medium) Tables

15 to 200 mm

1

Single row, double ribbed
inner ring with one logse
1ib, double ribbed g]uter
ring, inner ring separable.

};etnc boreand 0. D, RT

Series 02 (Lxght)
15 0 320 See
Series 03 (Medmm) Tables

15 to 200 mm

DOUBLE ROW NON-LOCATING CYLINDRICAL ROLLER BEARING_S_i-

Double row, ribbed inner i
ring, outer ring thhout ribs, Series 30

sepa See
; ) | #Stoaoemm |Tabl
wMegt:z%ore x::d 8 D. RD &\\\\\\\\ 5 to 240 'able s

*Another typeof two-direction cylindrical roller bearmg for whichi data are not given
in these tables, is Type RCS, single row, double ribbed inner and outer rings, non-
rable, self-aligning by means of spherical outside diameter, metric dimensions.
$a Other double row, non-locating cylindrical roller bearings, for which data are not
given in these tables, are: Type RA, inner ring without ribs, ribbed outer ring, inner
ring separable, metric boreand O, D.; and Type RB, ribbed inner nn& mllers oca
by snap rings recessed in outer ring, non—separab]e. metric bore and

Relative Proportions of Bearing Dimension Series

WIOTH SERIES e
A8 e .
N .
DIAMETER SERIESS o

g
e
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General Description

Type

Cross-section

Range of Std.
Sizes by Nominal
Bore Diam.

Dimen.

SELF-ALIGNING ROLLER BEARINGS*

Double_row, raceway
of outer ring spherical.
Metric dimensions.

SD

—

v

Series o2

30 to 100 mm
Series 03

35 to 100 mm
Series 22

80 to 320 mm
Series 23

40 to 280 mm
Series 30

110 to 850 mm
Series 32
100 tO 750 mm

" See
Table 5

Double row, raceway
of inner ring spherical.
Metric dimensions.

SwW

i

N

Series 22

8o to 320 mm
Series 23

40 to 280 mm
Series 30

120 to 500 mm
Series 31

110 to S00 mm
Serics 32

220 to 500 mm

See
Table 5

"TAPERED

ROLLER BEARINGSt

Single row, with or
without cage.
Inch dimensions.

TS

0.3750 to 12.5000
inches

See
Table 11

Single row, with or
without cage, steep con-
tact angle.

Inch dimensions. 4

TSS

0.6250 to 12.5000
inches

*Other self-aligning roller bearings, for which data are not given in these tables, are:
Type SR., single row, radial contact, raceway of outer ring spherical, metric dimensions;
Type SA, single row, angular contact, raceway of outer ring spherical, metric dimen-
sions; and Type SB, single row, angular contact, raceway of inner ring spherical,

metric dimensions.

{Any single cone listed in the TS and TSS tables can be used with flanged outer

race (Type

SF) or double row (Type 1T DO) in the same series.
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General Description

Type

Cross-section

Range of Std.
Sizes by Nominal
Bore Diam.

Dimen.

TAPERED RO

LLER BEARINGS (Continued)

Single row, tapered
bore, with or without

ge. . .
Inch dimensions.

TST

.\\\\\\\\\\\\\\;

©0.9375 to 9.1875
inches

Single row, flanged
cup {outer races), with
or without cage.

Inch dimensions.

TSP

0.4720 to 9.5000
inches

Double row,
cone (inner races), single
cups_(outer races), with
or without cage.

Inch dimensions.

double |

TDI

1.8750 to 9.5000
inches

Double row, single
cones (inner races), dou-
ble cup (outer races),
with or without cage.*

Inch dimensions.

TDO

. >
S\

0.7500 to 9.5000
inches

A
Double row, single
cones {inner races), dou-
ble cup (outer races),
non-adjustable, with or
without cage.
Inch dimensions.

TNA

©0.7500 to 9.500
inches

Double row, single {.

cones (inner races), dou-
ble cup (outer races),
steep angle, with or
without cage.*

Inch dimensions.

TDOS

0.7500 to 8.9945
inches

Double row, single
cones (inner races), dou-
ble cup (outer races),
steep angle, non-adjust-
able, with or without
cage.

Inch dimensions.

TNAS

0.7500 to 4.500
inches

*Any single cone listed in the TS and TSS tables can be used with flanged outer
race (Type TSF) or double row (Type TDO) in the same series.
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CUA O BI VA & DUA CHAN
Tukle 3. BALL ANI) ROLLER THRUST BEARING TYPES

AND RANGES OF SIZES

. Range of Std.
General Description Type Cross-section Sizgs by Nominal| Dimen.
. Bore Diam.
ONE-DIRECTION BALL THRUST BEARINGS
: : Scrics nso
3 s to 280 mm
Ay moowern, il | S
NPT . . T0 125 mm
Metric dimensions. | . TA Medinm Scties able1s
10 to 140 MM
. ‘Extréx Light
Single or multiple | - IS
ooved raceways wgt.lx ; . Jito 3,; % inches See
t seats. . Lllg’h:osg’fxiches Table 17
Inch dimensions. TB Mediam Series
: 14 to 734 inches
Grfc‘)oved mcewaylst,
one flat seat, one self- .
1e I . ¢ Scries 200 See
liening skt wi totoxomm | Talle s
Metric dimensions. TE
Gx;:o:ed ranewayls‘,
one flat seat, one self- Series 200 See
:};g;;;gg Seat without 1oto 140 mm | Table 16
Metric dimensions, TF

TAPERED ROLLER THRUST BEARINGS .

Cageless thrust. A
tapered roller thrust
bearing with full re-
taining band
without cage.

Inch dimensions.

and

TTC

1.2600 to 3.0100
inches

Cageless thrust side.
A tapered roller thrust
bearing without cage
and with an Q. D. re-
taining band only.

Inch dimensions.

TTCS

1.8850 to 3.0100
inches

Heavy duty thrust.
A tapered roller thrust
bearing for = heavy
duty service without
retaining band_but
with heavy-duty
bronze cage.

Inch dimensions.

TTHD

3.0000 to 9.0000
inches

Tapered roller thrust
bearing with retaining
d and cage,
Inch dimensions.

TTSP

0.6350 to 1.3850
inches
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CUA O BI VA O DUA CHAN
Tablé 3. BALL AND ROLLER THRUST BEARING TYPES

AND RANGES OF SIZES
- Range of Std.
General Description Type Cross-section Sizes by Nominal{ Dimen.
- Bore Diam.
SPHERICAL ROLLER THRUST BEARINGS
Spherical roller Series 93 ‘
thrust bearing. Offset 110 t0 530 mm See
rings, flat seats, ies 04 Table 18
lﬁtric dimensions. S go to 340 mm
CYLINDRICAL ROLLER THRUST BEARINGS®
Roller thrust bear- W/ Light Series
ing. Cylindricalrollers, 2 'fﬁ to 3%{e ins. See
single direction, flat [t R Heavy gen'm ‘ Tabfe ar
*3neh dimensions. TP I 2 t0 30 inches
’
. Roller thrust beat- - ”
ing. Cylindrical rollers, W/////////////I ‘Light Series
:;;ltg leonilr::f;:‘l‘i'gn?:; ] | " H“’°3“ inches Ta%fe
g : 1gnt 3 Series e 22
seat with aligning *\\\\\\\\\\\\ eavy Se
washer. . k\\\,////////% 2 to 30 inches
Inch dimensions. TR

*Other cylindrical roller thrust bearings, for which dataare not given in these tables,

are: Type

center "glate flat seat, one inside locating collar, two rol sem | C
DP, two direction, flat seats, one center plate, one inside locating collar, two
flat seats, one inside

Type

rolter assemblies, inch dimensions; Type TP

S, two direction,

TDR, two direction, two self-aligning seats with aligning washers, one
g S two ler assemblies, inch dimensions;

locating collar, one outside locating collar, one roller assembly, inch dimensions; and
Type TPC, one direction, flat seats, outside band attached to outside diameter of
larger ring, length extends under over-all width of bearing, inch dimensions.
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Table 4. NEEDLE BEARING

TYPES AND RANGES OF SI7FES

Range of Std.
General Description Type Cross-section Sizes by. Nominal| Dimen.
: Bore Diams.
WITH ONE-PIECE CHANNEL-SHAPED ROLLER-GUIDING RACEWAY
Single row, - rollers 7///////l7//////
retained by outer ring, A = 1 0.3750 to 9.2500 Se
no inner ring. 4"4 3"in(:htm Tabl: 13
Inch dimensions. NAA
Single row, rollers 2t WA //
xetam%t} by outer ring, / _ 0.3750 tg 8.0000 T Sbge
separable inner ring.- inches 'able 13
Inch dimensions. NAB \\\\\.\\\\\
WITH COMPOSITE ROLLER-GUIDING RACEWAY
Single row, rollers
retained by outer ring, ©.3750 to 6.2500 See
no inner ring. : inches Table 13
Inch dimensions. NBA
Singlg bmw. rollers "W/'-'ﬂ 8 See
retained by outer ring, 0.3750 to 8.0000
separable inner ring. \\‘\\\I\\\\\ inches Table 13
Inch dimensions. NBB
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Tuhle 3.

“THEO CHUOI HF. MET TIEU CHUAN
STANDARD METRIC SERIES ANNULAR BALL AND

ROLLLR BEARING BOUNDARY DIMENSIONS

Dimension Series Number

Dimension Series Number

Bore Out- 18 | Out- 19
Diameter side o8 18 28 38 48 o8 | to || side o9 19 29 39 49 59 69 |09 to
Diam 48 it Diam. 69

Mm.| Inches Width Radius Radius

10 {0.3937] 0.7480 {..... |.7968 ] ...... . .o12 | 0.8661 |..... 0:2362 0.6299 | 0.8661 o12
12 . . LOX2 1} 0.9449 |..... 0.2362 0.6299 | 0. 8661 012
15 . . .0I2 || 1.1024 |. 0.2756 0.7087 | 0.9055 o12
17 . . o1z { x.x811{..... | 0.2756 0.7087 1 0.9055] ....| .012
20 . . . .o12 [f 1.4567 {.2756 | 0.3543 0.9055 [ 1.1811| .012] .012
25°{o. . . 012 || 1.6535 |.2756 | 0.3543 0.9055 | I.18I1{ ,012| .012
30 |1, . . .o12 || 1.8504 |.2756 | 0.3543 ©0.9055 | 1.1811{ _o12| .012
35 11 . . 012 | 2.1654 {.2756 | 0.3937 1.0630 | 1.4173( .012( .024
40 | I, IR . .0I2 || 2.4409 }.3150} 0.4724 1.1811 | 1,5748| .012| .024
45 1. . . . .0I2 || 2.6772 |.3150 | 0.4724 1.1811 | 1.5748] (012 .024
50 | 1.9085 2. 5591 1.1968 1.2756 1 0.3037 | 0. . 012} 2.8346{.3150 | 0.4724 1.X81X } I.5748) .012| .024
§5 | 2.1654 |} 2.8346 |.2756 |.3543 | 0.4331 | 0. . 012 | 3.1496 |.3543 | 0. 5118 1.3386 | 1.7717| .012] .039
60 |2.3622{ 3.0709 |.2756 |.3937 | 0.4724. 0. . .or2 {f 3.3465 |.3543 t 0.5118 | 1.3386 | 1.7717| .012{ .039
65 |2.559% || 3.3465 {.2756 {.3937 | 0.5118 | 0. . .024 || 3.5433].3543 | 0.5118 1.3386 | 1.7717| .012| .039
70 |2.7559 | 3.5433 {.3150 |.3937 | 0.5118 { 0. - .024 § 3.9370 {.3937 | 0.6299 1.5748 [ 2.1260{ .024] .039
75 1 2.9528 || 3.7402 |.3150 (.3937 | 0.5118 | 0. . .024 || 4.1339 |.3937 | 0.6299 1.5748 | 2.1260| ,024] .039
80 | 3.1496 {| 3.9370 |.3150 |.3937 | 0.5118 | 0.5906 | 0.7874 |.012 |.024 || 4.3307 {.3937 | 0.6299 1.5748 | 2.1260| .024| .039|
85 |3.3465 || 4.3307 [.3543 |.5118 | 0.6299 | 0.7480 { 0.9843 |.012 |,039 || 4.7244 |.4331 .| 0,7087 1.8110 | 2.4803| .024] .039
90 | 3.5433 | 4.5276 |.3543 |.5118 { 0.6299 [ 0.7480 | 0.9843 {.012 {.039 | 4.9213 {.4331 | 0.7087 1.8110 | 2.4803| .024| .039
95 | 3.7402 } 4.7244 |.3543 [.5118 ) 0.6200 | 0.7480 1 0.9843 }.012 |.039 |} 5.1181 |.4331 | 0.7087 1.8I10'| 2.4803| .024} .039
100 |3.9370 || 4.9213 }.3543 |.5118 { 0.6299 | 0.7480 | 0.9843 {.012 |.039 || 5.5118 | .5118 | 0.7874 2.1200 | 2.7953| 024} .039
105 | 4.1339 | 5.T181 (.3543 |.5118 | 0.6209 | 0.7480 { 0.0843 |.012 |.039 {| 5.7087 | .5118 | 0.7874 2,1260 | 2.7953| .024| .039
110 | 4.33074# 5.5118 1.3037 1.6299 | 0.7480 | 0.9055 | 1.1811 |.024 {.039 {| 5.9055 |.5118 | 0.7874 2.1260 | 2.7953| .024 .039)
120 |4.7244{ 5.9055 |.3937 6299 | 0.7480 | 0.9055 | I.181I |.024 |.039 | 6.4961 |.5512 | 0.86061 2.3622 | 3.1496] .024! .039
130 | 5.1I81} 6.4961 |.433L |.7087 | 0.8661 | 1.0236 | 1.3780 |.024 |.039 || 7.0866 |.6200 | 0.9449 2.6378 | 3.5433| .039] .059
140 5.5x18 6.8808 |.4331 [.7087 | 0.8661 | 1.0236 ( 1.3780 |.024 (,039 || 7.4803 {.6299 | 0.9449 | I. 2.6378 | 3.5433] .039] .059
150 | 5.9055 0| 7.4803 |.5118 1.787410.9449 1 1. 1311 | 1.5748 1,024 ).039.1 8.2677 }.7480 ) 1.1024 3.1496 | 4.2013} .039] .079

sty



BANG 5: CAC KICH THUGC GIOT HAN O B1 VA O DA DG
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Table 5. STANDARD METRIC SERIES ANNU[ARk BALL AND

. ROLLER BEARING BOUNDARY DIMENSIONS
Di ion Series Number Dimension Series Number
Bore Cut- - 33
Diameter | side | oo 10 20 30 40 5o 60 | oo or | to
Diam. 3
Mm.| Inch Width Rad Radius-
10 [0.3937)f 1.0236 | ...... | 0.3150 | 0.3037 | 0.4724 | 0.6299 | 0.8268 | 1.1417 ..
12 0.2324 1.1024 | ...... | 0.3150 ] 0.3937 | 0.4724 } 0.6299 | 0.8268 | 1. 1417 ....
15 }0.5006 || 1.2508 | 0.3150 | 0.3543 | 0.4331 | 0.5118 | 0.6693 | 0.9055 | I1.I8X1 { .012
17 |0.6603 1 1.3780 { 0.3150 | 0.3937 { 0.4724 } 0.5512 1 0.7087 | 0.9449 | 1.2508 | .012
20 {0.7874 (| £.6535 { 0.3150 { 0.4724 | 0.5512 [ 0.6290 [ 0.8661 | 1.1811 | 1.5748 | .o12 "
25 {0.0843{ 1.8504 { 0.3150 { 0.4724 | 0.5512 | ©.6209 | 0.8661 | 1.2811 { 1,5748 | .012 “:
30 |1.181r (| 2.x654 | 0.3543 | 0.5118 | 5.6200 { 0.7480 | 0.9843 | 1.3386 | 1.7717 | .012 =
35 [ 1.3780 1 2.4409 | 0.3543 | 0.5512 | 0.6693 | 0.7874 | 1.c630 | 1.4173 | 1.8398 | .012
40 |1.5748 1 2.6772 | 0.3543 | ©.5906 [ 0.708&7 | 0.8268 | 1.1024 | x.496F [ 1.9685 | .012
45 | 1.7727 2.9528 ] 0.3937 | 0.6290 { ©.7480 } ©0.9055 | 1.181x | 1,5748 | 2.1260 | .024
50 | 1.9585 i 3.1496 | 0.3037 | 0.6299 | 0.7480 | 0.9055 | 1.1811 | 1.5748 } 2.3260 | .024
55 §2.1654 1 3.5433 { 0.4331 | 0.7087 } 0.8661 ] 1.0236 | 1.378 | 1.8110 | 2,4803 | .024
60 {2.3622 3.7402 | 0.4331 | 0.7087 } 0.8661 | 1.0236 | 1.3780 | x.81x0 | 2.4803 | .024
65 {2.5501 1 3.9370 | o 0.7087 [ 0.8661 | 1.0236 | r.3780 | 1.8110 | 2.4803 | .024
70 |2.7559 )| 4.3307 | 0.5118 | 0.7874 | 0.0449 [ X.1811 | 1.5748 | 2.1260 | 2.7953 | .024
75 |2.9528 || 4.5276 [ 0.5118 { 0.7874 | 0.9449 | 1.1811 | 1.5748 | 2.1260 | 2.7953 | .024
80 [3.1496 1 4.9213 | 0.5512 ) 0.8661 | 1.0630 | 1.3386 | 1.7716 | 2.3622 | 3.1496 | .024
85 |3.3465 5.II8% | 0.5512 | 0.866X | 1.0630 ] 1.3386 | 1.7716 | 2.3622 § 3.1496 | .024
90 {3.5433 0 5.5118 | 0.6200 ] 0.0449 | 1,181 | 1.4567 { 1.9685 | 2.6378 | 3.5433 | .039
95 }3.7402 5.7086 | 0.6200 | 0.9449 | 1.181x | 1.4567 | 1.9685 | 2.6378 | 3.5433 { .039 Aééé 0'79
100 | 3.9370 § 5.9055 { 0.6200 | 0.0449 | I.1811 | 1.4567 | 1,9685 | 2.6378 | 3.5433 | .039 ‘.039 ..079
105 .1 4.1330 || 6.2002 | 0.7087 | 1.0236 | 1.2992 { 1.6142 | 2.2047 { 2.9528 | 3.9370 { .039 ,039 .079
1X0 {4.3307 4 6.6929 { 0.7480 { 1.1024 { 1.4173 | 1.7717 { 2.3622 { 3.1496 | 4.29x3 | .039 .059 .079
120 (4 7244 | 7.0866 | 0.7480 | 1.7024 | 1.4173 | 1.8110 | 2. 3.1496 | 4.2913 | .030 'osg .079
130 | 5.1181 f 7.8740 | 0.8661 | 1.2002 | 1.0535 | 2.0472 | 2.7165 | 3.7402 | 4.9213 | .039 .059 .079
140 | 5.5118 | 8.2677 ) 0.8661 | 1.2092 | I.6535 | 2. 2.7165 | 3.7402 | 4.9213 | .039 .079 .079
150 | 5.9055 1 8.8583 | 0.9449 [ 1.3780 | I.7717 1 2.2047 | 2.9528 | 3.9370 | 5.3543 ) .039 - -




BANG 5 : CAC KiCH THUGC GIO1 HAN O BI VA 0 BUA DG
THEO CHUOI HE MET TIEU CHUAN

Tuble 5. STANDARD METRIC SERIES ANNULAR BALL AND
ROLLER BEARING BOUNDARY DIMENSIONS

Dimension Series Number Dij ion Series Number Dimen. Series No.
Bore i Oyt oz | Out-. o3 | Out- o4
Diameter side | oz 12 22 32 92 to side o3 23 33 93 to side | o4 24 34 and
Diam. 92| Diam. 93 iam. 24
Mm.] Inch Width Radius] , Width Radius Width Radius
I0 | o. 1.1811}0.3543| .... [0.5512] He 024 | 1.3780]0.4331/0.6603] 34 024 | .....
I2 § 0.4724 | 1.2598(0.3037{ .. 0.5512] 3% 024 | 1.4567/0.4724/0.6603| 34 .039 || 1.6535)0.511810,7480| .... .039
15 | 0.5906 | 1.3780]0.4331} .... [0.5512] 36 .024 || 1.6535(0.5118lo. .ee .039 |l 2.0472[0.5906(0.9449| .... .039
17 | 0.6603 || 1.5748]0.4724| .... j0.6299] llMs .024 | 1.8504]0.551210.7480} 76 | .... | .039 } 2.44090.6693i1.1417) IHs | .039
20 | 0.7874 || 1.8504}0.5512 .... [0.7087] 1¥sa 039 || 2.0472/0.5906/0.8268| 74 veo | .039 { 2.8346]0.7480(1.2992} 1 .039 n
25 | 0.9843 | 2.0472/0.5906| .... [0.7087| 1He 030 || 2.4409/0.669310.9449f X .039 | 3.1496]0.8268|x.4173] 134 | .o59 =
30 | 1.181x || 2.4409{0.6290) .... [c.7874] 1346 039 | 2.8346(0.7480|1.0630) 1He .039 I 3.5433]0.9055{1.5748] 1%4s | .os0 ~
35 | r.3780 § 2.834610.6603; .... l0.9055| I¥s 039 i 3.1496/0.8268)1.2205! 1 .059 1 3.9370}0.9843|1.6029} 134 .059
40 | 1.5748 | 3.1496/0.7087| . 0.9055| 136 030 || 3.5433/0.9055|1.2992{ 1%e .059 J 4.3307(1.0630|1.8110| 1i%e| .079
45 | x.7717 { 3.3465]0.7480]| . 0.9055] 1346 039 | 3.9370[0. 1.4173| 1%6 .059 [l 4.7244|x.1417]1.9685| 2 079
50 | 1.9685 | 3.5433]0.78741 . 0.90§5! 134s .039 |-4.3307|1.0630)1.5748| 134 .079 || 5.118x{x,2205(2.0866] 2546 o719
55 1 2.1654 || 3.9370}0.8268] . 0.9843] I3Ms L0509 || 4.7244|1.141711.6929] 11%{s .079 | 5.5118|1.2992|2.2441] 2}% o079
60 | 2.3622 | 4.3307}0.8661| . 1.1024| 1%6 059 || 5.7181{x.2205|1.8110| 214 o 079 { §.9055(|1.3780|2.3622] 2 o719
65 | 2.5501 { 4.7244[0.9085] . 1.2205] 136 059 | 5.5188{1.2002(1.8808| 2346 .079 | 6.2992|x.4567/2.5197| 21348 .079
70 | 2.7559 || 4.9213(0.9449f . 1.2205) I 059 || 5.9055|1.3780;2.0079] 234 079 || 7.0866|1.6535(2.9134| 3 98
75} 2.9 5.118110.9843) . 1.2205) 134 059 1} 6.2002|1.4567{2.1654) 26| .... | .079 1§ 7.4803}1.7717)3.0315] 3 098
80 | 3.1496 § 5.5118]x.0236| . 1.2993| 134 . 079 | 6.6929i1.5354(2.2835| 3! U e 079 | 7.8740[1 3.1496] 3%s 098
85 | 3.3465 | 5.9055|1.1024] . 1.4173] 1184s o079 | 7.0866]1.6142(2.3622] 276 ~| .008 1 8.2677|2.0472|3.3858| 3 118
90 | 3.5433 [| 6.2992r.1811) .... |1.5748] 2148 079 [l 7.4803|1.6929{2.5197| 274 .098 | 8.8583f2 126013, 5433| 3% 118
95 1 3.7402 [| 6.6029!1,2508} .... {1.6 24 .079 | 7.8740i1.771712.6378| 3K 008 1 9.4488|2.1654{3.7402] .... 118
100 | 3.9370 § 7.0866{1.3386| .... [1.8110] 234 079 || 8.4646|1.8504|2.8740] 334 .008 1 0.8425[2.2835(3.8583| ... 118
105 | 4.1339 | 7.4803|1.4173) . 1.9685| 298 | .... .079 .8583|1.9291(3.0315! 3%s . .008 {lro,2362(2.3622|3.9370| ... .118
110 | 4.3307 §| 7.8740(1.496%( .... |2.0866] 234 | .... | .079 [ 9.4488|1.9685/3.1496{ 396 | .... | .098 {r1.0236{2.550t{4.2520{ .... | .1I8
120 | 4.7244 | 8.4646\1.5748|x.6535(2.2835(2.9921| 3 .079 {10.2362{2: 165413. 3858141732 4}% .008 r2.2047(2.834614.6457 .... | .157
130 | 5.1181 { 9.0551]x.5748|1.8110|2.5197|3.7496] 334 .098 11 0236, 2.2835]3.6614 4.4004{ 436 .118 113.3858(3.0700!5.0394| .... L1587
140 | 5.5118 Lo 9.8425(1,6535{1,9685|2. 6772(3. 4646] 344 .008 ' |irT.81Y0{2.4400{4.0157|4.6457] 4}4 118 [[14.1732|3.2283(5.1068 .... | .157
150 | 5.9055 [10. 1.771712. 126012.874013. 7795t 3% 098 [i12.598412.55014.252015.0304] 474 . 118  {14.960613. 3465 5.4331) ... 157
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BANG 6 : DUNG SATABFC-1 VA RBEC-1 CHO O BI VA O
pUA CHAN THFO HE MET VA HE INCH

Fuble 0. ABLC-1 AND RBEC-1 TOLERANCES FOR METRIC AND

INCH DIMENSION ANNULAR BALL AND ROLLER BEARINGS

Inner Ring Bore Diameter
Bore Tolerance,? inch Radial
Mm. Inches Runout,?
inch
Over Incl Over | Incl daver. dmin.t | dmax.t
° 10 ©.0000 { 0.3937 | —.0003 +o —.,0004 | +.0001 L0003
10 18 ©.3937 | 0.7087 | —. 0003 -+o ~.o0e4 | -}.oo01 0004
18 30 0.7087 [ 1.1811 | — 0004 +o —, 000§ { +.o001 000§
30 50 1.1811 | 1.9685 | —.0003 +a —.0007 { -}.0002 0006
50 8o 1.9685 | 3.1496 | — 0006 4o —.0008 | -+ 0002 L0008
8o 120 3.1496 | 4.7244 | —.0008 -+o —. o001z | +.0003 L0010
120 180 4.7244 | 7.0866 | — ooro “+o —.0013 { +.0003 L0012
Outerx)lilgggeg\rxtside Qutside Diameter Tolerance,? inch Radial
13/
Run-
Mm. Inches ‘out,?
Daver. Dmax.5{ Dmin.® { Dmax.8| Dunin.8 | Inch
OverjIncl.i Over | Incl
o} 18| o.oco0] 0.7087 io —.0004 |-}.0001 |-~.0005 {+.0002 |~~.00n6 | .0006
8| 30| 0.7087 | 1.1811 0 |—.0004 {+.0001 {-—.0005 .oo02 |—.0006 | .ooob
30| 50 11811 | 1.9685 | -+o |—.oo05 [4.0002 |—.0007 0004 |—.0009 | .0008

.0004 |—.0009 | .0010
0006 {—.0c012 | .0014
—.0014 | .0016
0006 |-—.0016 | .0018
Qoo8 |-—.0020 | 0020
Qoo8 {~—.0022 | .0024
000g {—.c025 | 0028

50{ 8 ) 1.9685] 3.1496| +0 |—.0c05 +.0002 [— o007
801120 3.1496 | 4.7244 | +o |—.0006 |4-.0003 |—.0000
120 | 150 { 4.7244 | 5.9055 | -0 |—.0008 |4 .0003 ]-~.00IX
150 | 180 ) 5.9055 | 7.08066 | +o |—.ooro |4.0003 |—.0013
180 | 250 ] 7.0866 | 9.8425 { +o |—.ov12 |4.0004 |~—. 0016
250 | 315 | 9.8425 [12.4015 +o [~ 0014 {+.0004 {—.0018
315 | 400 |12.4013 {1§.7480 | +0 [—.0cI6 |4-.0004 |-—.0020

FREFFIITIT
i

Width Tolerances

Bearings other than Duplex Duplex Bearings
Nom. Inner Nora. Inner
Ring Bore, mm. Width Ring Bore, mm. Width
Tolerance, inch? Tolerance, inch#
Qver Incl, Qver Incl,

o 180 +o —. 0080 o 8o +o ~—. 0200
180 k14 +0 -, 0100 8o 180 Io —.0300
ars 400 +o ~—.0160 18 315 ° —.0400
s 400 +o —~.0500

Anti-Friction Bearing Manufacturers Association Standard.

For sizes beyond range of this table, see AFBMA Standards, Section No. 3.

1 Not included are Type BM (Magneto), Tapered Roller Bearings, and Roller
Bearing Types SA, SIA, SB, SIB, SIY, SIV, SIM, SIN, SIC, and SIT, 2 The
amounts by which the maxi red diameter, drax. of Dmax. the minimum
measured diameter, dmin. of Dmin. and the arithmetical avere:f‘e daver, of Davey. of
these two may vary from the nomjnal. 3 Total indicator reading. 4 These values
apply to Diameter Series p, 2, 3, and 4; in Diameter Series o only up to and including
d = g0 mm, 5 These values apply only to Diameter Series o, 2, 3, and 4 and before
insertion of shields or seals, if any; in Diameter Series 0 up to and including D =
8 mm. and in Diameter Series 2 up to and including D = 315 mm. ¢ Applicable
to shielded or sealed bearings only in_Diameter Series 2, 3, and 4. 7 Based on width
of individual inner or outer ring. 3 Based on total width of inner or outer ring. If
other than a pair of bearings is involved, the tolerance is in proportion to the number
of bearings. J




BANG 7 : DUNG SAI ABEC-5 VA ABEC-7 CHO O BI CHAN
THEO HE MET VA HE INCH

DUNG SAI RBEC-5 CHO O DUA CHAN THEO HE MET VA

HE INCH
Inner Ring Bore Diameter Bore Tolerances, inch Rad.ta} Rﬁnout. Parallelism of Side Runout Groove
nc Sides, inch wit'h Bore, .Parauelism
Mm. Inches dmin. | dmax. | dmin. | dmax. ABEC. inch with side, inch
5.
ABECs. RBEC. |*BEC7 |ABEC s, ABECs, ABEC-s,
Over | Incl. | Over Incl. RBEC-s ABECH 5 RBEG ABEC-1 |RpEC5 |ABEC [RBEG S ,}BEcq
o 10 | 0.0000 | ©.3937 [—.0002] +o0 |—.000r5| o 0002 .0001 0002 000X 0003 .000T 0003 L0001
10 18 0.3937 -| 0.7087 {~.0002] 4o |—.00015[ -0 0002 L0001 .0002 000X .0003 0001 .0003 000X
18 30 0.7087 | 1.1811 |—.0002{ +o0 |—.o000I5| o .0002 Q0015 .0002 000X .0003 00015 .0003 00015
30 50 1.18¥1 | 1.9685 [—.0002f -0 |—.0002 | +o .0002 .00015 | .0002 0001 .0003 .00015 | .0003 .C00I§
50 8o 1.9685 | 3.1496 |[—.0003] o |=.0002 | +oO 0002 .000I5 | .0002 .000I5 | .0003 .0002 .0003 .0001§
8o 120 | 3.1496 | 4.7244 |—.0003} +o }-—.ocoz25i +o .0003 .0002 .0003 .00015 | .0003 .0002 0004 .0002
120 180 | 4.7244 | 7.0866 |—.o0004] 40 (—.0003 | o 0003 .0003 .0003 .0002 0004 .0003 0004 .0003
Outer Ring Outside Diameter Outside Dxaxﬁ‘ecbgr Tolerance, Radm};&ﬁmm' Parallelism of 0.D. Groove
Sides, inch Squareness Parallelism
Mm. Inches Dmax. | Dmin. | Dmax. | Dein. ABEC. mth Side,inch | with side, inch
5.
ABECs, RBEC5{ABEC-7 ABEC5, ABEC.s, ABECs.
Over | Incl. [ Over Incl. RBEC: ABEC-y 5 RBEC-: ABEC-7 RBEC: ABEC-7 RBEGS ABEC-7
I0 18 0.0000 | 0.7087 | <o |~.c002] 4o |—.c002] .0002 0002 .0002 .oc01 .0003 .000I5 | .0003 .0002
18 30 0.7087 | -1.1812 | “4o0 {~.0002] +o |—.0002| .0002 0002 .0002 0001 .0003 .000I5 [ .0003 0002
30 50 r.181r { 1.9685 | —o i—.o002z2| +o0 [-.0002{ .0002 .0002 .0002 000X .0003 .00015 | .0003 0002
50 8o 1.9685 | 3.1496 | +o |—.c003] +0 |—.0002| .0003 .0002 .0002 L0001 .0003 .000LS | .0004 0002
8o 120 3.1496 | 4.7244 | +o0 {—.0003] 40 |—.0003] 0004 .0002 .0003 .0002 .0003 0002 000§ .0002
120 150 4.7244 | 5.9055 | o ]—.o004] o |—.0004) .0004 0003 .0003 ,0002 0004 .0002 .000§ .0003
150 180 5.9055 | 7.0866 | 40 |—.oc005] 4o |—.0004] .oC0S5 0003 .0003 0002 .0004 .0002 0006 0003
180 250 7.0866 | 9.8425 [ 4o [—.o005| -0 |—.c004]{ .0OOS 0004 0004 0003 .0004 .0003 .ocob 0004
250 315 9.8425 | 12 4015 +o |~—.oc00§5{ <40 |—.co05] .oocE 0004 - Doos 0003 L0005 0003 0007 0004
315 400 | 12.4015 | 15.7480 | -0 |—.0006] -0 |-~.000§| .o0007 .000§ 0005 .0003 .000S 0004 .0008 .0005

obs
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CHO O Bl HUONG TAM
Tuble 8 ABEC-9 TOLERANCES FOR MEFRIC AND INCH DIMEN-

SION RADIAL BALL BEARINGS

Inner Ring
Bore Diameter Bore Tolerance, Side |Groov
inch Radxal Width [po0C oo
Run- | Vari- up&u m-‘ﬁlu
Mm. Inches out,’ | ation, g ! Sviv&a 1
dmin. Omax, inch | inch ,org, oy
Over | Incl. { Over { Indl. inc nc
-] 10 | 0.0000 | 0.3937 | —.0001 +o 60005 | .000cs | .0o005 | .0000S
10 18 0.3937 | 0.7087 | —.oo01 +o .00005 | .0000§ | .00005 00005
18 30 | o0.7087 | 1.1811 | —.000X -+o .0001 .00005 | .00005 | .c001
30 50 1.1811 | 1.9685 | —.0c002 +o 0001 .00005 | .0000§ ) 0001
50 80 | 1.9685 | 3.1496 | —.c0015] o 0001 .00005 | 00005 [ 000K
80 120 | 3.1496 | 4.7244 | —.0002 +o ,o00r | .ooor | .ooor | .ocor
120 150 4.7244 | §.9085 | —.00025 +o .0001 .0001 0001 000X
150 180 [ 5.9055 ! 7.0866 | ~. oo025{ o 0002 .00015 | .c0015 | 0002
Outer Ring
" . Qutside,
. Qutside Diameter ¥
Outside Diameter Tolerance, inch? | Radial | Width é: ylfm. l(i‘vroovz::
Run: | Vari- |Runout” with:
Mm. Inches 9:ti: at‘ml“" with | Side,!
Dmaz. | Dmin. | ¢ Inc Side,3 | inch
Over | Incl. | Over | Incl inch
o 18 o |o.7087 +o —.000t | .00005 | .00008 | 00008 | 00005
18 30 | 0.7087 | 1.1811 —.00015] .0001 .00005 | .00008 | .00O0T
30 50 | r.1811 | 1.0685 ] —.00015{ .000I .00005 | .00008 | .cc01
50 80 | 1.9685 | 3.1496 —.00015| .00015 | .00005 | .00005 | 00015
8o 120 | 3.1496 | 4.7244 ] —.0002 | .c002 | .ooor | .oo001 | ,0002
120 150 | 4.7244 | 5.905% 4o —.0002 | .0003 | .000r | .oo01 | .0002
150 180 | 5.0055 | 7.0866 +o —.00025| .0002 | .o001 L0001 .0002
180 250 | 7.0866 | 0.8425 4o --.0003 | .00025 | -0001§ | .00015 | .00025
250 315 | 9.8425 |12.4015 +o —.0003 | .00025 | .00015 | .00015 | 00025

Width Tolerance Limits

Bearings other than Duplex — Width Du lex Bearings — Total Width of
of Individual Inner or Outer Ring air of Inner or Outer Rings4
Nominal Inner Nominal Inner
Ring Bore = . . Ring Bore
Width Width
Millimeters - Tolerance, inch Millimeters Tolerance, inch
Over Incl. Over Incl.
o 10 Io —.0010 0 80 +o —.0200
10 8o o —.0050 80 180 +o0 ~.0300

1 Applies to groove type ball bearings only, ‘'Side” is reference side.

2 Quter ring tolerances apply before seals or shields are inserted.

2 Applies to Bearing Width Series 1, or narrower, as designated in AFBMA Standards,
Section No. 2 — Boundary Dimensions, *‘Side’ is reference side.

4 If other than a pair of bearings is involved, the tolerance is in proportion to the number
of bearings.

& This is the difference between the maximum and minimum indicator readings taken
on the bore when the inner ring is rotated one revolution.

6 This is the difference between the maximum and minimum indicator readings when
the outer ring is rotated one revolution with the arbor stationary.

3}‘
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BANG 9 : KIFU TIEU CHUAN BM. KlCH THUOC GIOI HAN
O BINGAN CACH BANG TU TINH

Tuble 9. STANDARD TYPE BM (MAGNETO) SEPARABLE BALL
BEARING BOUNDARY DIMFNSIONS

n

B Outside Individual Fillet
Bearing ore Diameter Ring Width Radiust
Number -

Mm Inch |iMm Inch | Mm Inch Mm Inch
$sBMn2 5 1969 16 0.6299 5 . 1969 0.2 008
vBMnrc2 6 .2362 24 0.9449 7 .2756 ©.3 .oI2
7BMec2 7 2756 24 0.9449 7 .2756 0.3 .01z
'?BMOIG 8 .3150 24 0.9449 7 .2756 0.3 .o12
RMoog [} .3543 28 X.1024 8 .3150 0.3 012
wBMev-r 10 3937 28 1 1024 8 .3150 0.3 .012
11BMco2 1T .A331 32 1.2598 7 2756 0.4 o016
I:BE\IOO? 12 4724 32 1 2508 7 .2756 0.4 .016
I}n:lwl 13 LETTR 3o 1 1811 1 .2756 0.3 .012
148 Mocr 14 .5312 35 1.378%0 8 .3150 0.5 .020
15BMwcr 15 .59¢6 35 1.37% 8 .3150 0.5 020
10B Moot 16 6299 38 1.4961 10 .3937 1.0 .040
17B Moe3 17 R 6693 44 1.7323 12 .4331 1.0 .040

¥ The corner radius or chamfer on bearings must clear the maximum fillet radius
given in ﬂlf. tabl'c This specifieation does not control Learing corner contours.
2 Outer ring width is o mm or .3937 inch.

BANG 10 : KiCH THUGC GIG1 HAN TIEU CHUAN O BI

THEO INCH
Table 10. STANDARD INCH DIMENSION BALL BEARING BOUND-
ARY DIMENSIONS
B Outside Individual Ring Width Fillet
Bearing ore Diameter Open Shielded: |Radius
Number
Inch | Inch | Inch Inch { Inch | Inch | Inch
o01BICooV ... o250} ... |o.100 | Y42 | ..... | ... | ...t .003
02BICooV . ©.0400 g | ...... | 36 | .....} .. |-...s 005
03BICo0 ... 0.0469 542 | ......} Ms J..... ) o ] .008%
04BICo0 ... | o.o550 o | ...... ] 864 | ... | ..o ..l .005
o5B1Coo ... | o0.078t 4 ) ...} 389 bl .l el .coB
o6BICoo L., | 0.0037 6 [ .ooooo f 284 | ool Lo ] eanes .008
2BICoo § [ o.1250 36 1562 | 542 .1562 | .o12
2BI1Co2 § | 0.1250 4 1719 | 116e L1719 or2
3BICo0 3ie | 0.1875 1562 | ... . 1960 012
4BICo0 4 | 0.2500 € 1960 1960 012
4BICo2 4 | o.2500 34 2188 42 2812 016
6BICoo & | 0.3750 3 2188 42 2812 o16
8BICoo % | o0.5000 | 134 2500 | 54e .312% o16
10BICo0 6 | 0.6250 | 138 2812 [ 114s .3438 03t
12B1Co0 4 | o.7500 [ 156 3125 | Us 4375 o3t
14BICo0 § o850 | 174 3750 .50¢0 o3t
16BICoo 1 1.0000 | 2 3750 | 34 .5000 031
18BICoo 148 | r.azs0 | 24 arso | 36 .5000 031
20BICo0 114 | r.2500 | 214 3750 | 3% . 5000 031
22BICoo 136 | 1.3150 1 214 43715 | Hs | .5625 031
24BICoo 134 | 1.5000 | 25% 4375 | Hs 5625 o3t
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Tuble 11. TYPE TS TAPERED ROLLER BEARINGS

Bore |Outside] Bearing| Cone Cup Bore |{Outside{Bearing] Cone Cup
Diam., | Diam., | Width, | Radius | Radius || Diam., | Diam., | Width, | Radius | Radius

Inch | Inch | Inch | Inch Inch Inch { Inch | Inch Inch Inch
0.3750 | 1.2595 | 0.3940 364 364 1.2500 | 2.4470 { 0.7150 964 364
0.4720 | 1.2595 | 0.3940 142 364 1.2500 | 2.6875 | 0.8750 964 e
0.5000 | 1.3775 { 0.4330 364 364 1.2500 | 2.7170 § ©.7813 964 364
©0.5900 { 1.3775 | 0.4330 | }42 864 |f 1.2500 | 2.7500 | 0.9375 964 364
0.6250 | 1.5745 | ©.4730 364 364 1.2500 { 2.8503 | 1.1875 964 123
0.6250 | 1.6875 | 0.6563 e e 1.2500 | 2.8750 | 0.8750 964 16
0.6250 | 1.8504 | 0.5662 s 364 1.2500 { 2.8750 | 0.8750 964 1
0.6250 | 1.9380 | 0.9063 142 e 1.2500 | 3.1250 | 1.1563 364 1
0.6698 | 1.5745 { ©.4730 142 364 1.2500 | 3.1496 | 0.8268 142 364
©0.7500 | 1.5745 | 0.4730 .040 364 1.2600 | 2.8345 | 0.7480 e He
0.7500 | 1.8504 | 0.5662 364 964 1.3125 { 2.7170 | 0.7813 964 364
0.7500 | 1.9380 | 0.7100 364 364 1.3125 | 2.7500 | ©.9375 964 364
©0.7500 | 1.9380 | 0.9063 364 Vs || x.3125 | 2.8593 | 1.1875 %64 143
0.9500 | 2.2400 | 0.7625 e 364 1.3125 | 2.8750 | 0.8750 964 1¢
0.7870 | 1.8504 | 0.5662 16 364 1.3125 | 3.0000 | 0.9375 %64 1%
©.7874 | 1.9687 | 0.5313 e .040 || 1.3125 | 3.0000 | I.1563 .025 14
0.8125 | 1.9380 | 0.7813 He e 1.3750 | 2.7170 | 0.7813 s 364
©.8125 | 2.4375 | 1.1250 342 123 133750 2.8750 | 0.8750 964 123
0.8750 | 2.0470 | ©.5910 364 364 1.3750 | 2.8750 | 0.8750 143 1%
0.8750 | 2.1250 | 0.7625 e e 1.3750 | 2.8750 | 0.9375 964 342
0.8750 | 2.2400 | 0.7625 364 364 1.3750 | 3.0000 | 0.9375 | 1364 16
0.8750 | 2.2500 | 0.8750 142 e 1.3750 | 3.0000 | 1.1563 14¢ 16
©.9375 | 2.2400 | 0.7625 | 143 36¢ |l 1.3750 | 3.0000 { 1.1563 | %64 %
©.9375 | 2.4375 | 1.1250 342 18 1.3750 | 3.1250 | 1.1563 964 1§ |
©0.9375 | 2.6150 | 0.9375 142 364 x.3750 | 3.1496 | 0 8268 142 364
0.9375 | 2.8345 | 0.7480 | 342 e 1.3750 | 3.1562 | 1.1563 %64 16
©0.9835 | 2.0470 | 0.5910 Yo 364 1.3750 | 3.4843 | 1.0625 142 Y4
1.0000 { 2.0470 | 0.5910 .040 364 1.3750 | 3.7500 [ I.0938 142 342
1.0000 | 2.2500 | 0.6875 364 }e 1.3770 | 2.8345 | 0.6700 a e
1.0000 | 2.3125 | 0.7500 364 364 1.3779 | 3.1496 | 0.8268 142 364
1.0000 | 2.5000 | 0.8125 %64 364 1.3779 | 3.1562 | 1.0000 342 18
1.0000 | 2.6150 | 0.9375 364 364 1.4365 | 3.6000 | 0.9375 964¢ 3
1.0000 | 2.8345 | ©.7480 e He 1.4375 } 2.8345 | 0.6700 e e
1.0000 | 2.8592 | 1.1875 143 14 1.4375 , ~.8345 | 0.7480 964 e
1.0625 | 2.2500 | 0.6875 964 e 1.4375 | 3.3750 | 1.1875 342 14
1.1250 | 2.3125 | 0.7500 142 364 1.5000 | 2.5625 | ©.5000 e 152
I.1250 | 2.5000 | 0.8125 964 %64 1.5000 { 2.9170 | 0.7500 %4 342
1.1250 | 2.6150 | 0.9375 364 364 1.5000 | 2.8345 | 0.6700 | .06o s
1.1250 | 2.6875 | 0.8750 142 e I.5000 { 2.8440 | 0.8125 %64 364
1.1250 | 2.7500 | ©.9375 342 36¢ 1.5000 | 3.0000 | ©.9375 964 36
1.1250 | 2.8345 | 0.7480 14e e I.5000 { 3.1250 | 1.1563 964 1%
1.1250 | 2.8593 | I.187% 364 14 1.5000 | 3.1495 | 0.8270 964 e
1.1250 | 2.8570 | 0.8750 142 1% 1.5000 | 3.1405 | 0.8268 142 364
1.1562 | 2.6150 | 0.9375 964 86 1.5000 | 3.1562 | 1.1563 964 16
1.1805 | 2. 4410 { 0.6300 e e 1.5000 | 3.3750 | 1.1875 %64 e
1.1805 { 2.5000 | ©.8125 364 364 1.5000 | 3.4843 | 1.0625 %4 s
1.1810 | 2.9170 | 0.7813 964 364 1.5000 | 3.6875 | 1.2500 964 14
1.1875 | 2.4410 | 0.6300 e 14s 1.5000 | 3.7500 | 1.0038 964 342
1.1875 | 2.7500 | 0.9375 342 364 1.5000 | 4.2500 | I.4375 94 18
1.1875 | 2.8503 | 1.1875 964 14 1.5625 | 3.x562 | 1.0000 264 1%
1.1895 | 2.5000 | 0.8125 964 364 1.5625 } 3.1562 | 1.1563 %64 153
1.1900 | 2.7170 | 0.7813 142 364 1.5625 | 3.4843 | 1.0628 964 14s
1.2450 | 2.6250 | 0.8128 L{e 148 1} 1.5740 ) 3.0000 | 0.7000 Yo He
1.2500 | 2.3125 | 0.5781 | .og0 .040 1.5748 | 3.1495 | 0.8270 e 51
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Tuble 1) TYPL TS TAPERED ROLLER BIFARINGS

Bore |Qutside| Bearing] Cone Cup Bore |Outside]Bearing] Cone Cup
Diam., | Diam., | Width, | Radius | Radius |} Diam., | Diam., | Width, | Radius | Radius
Inch | Inch | Inch Inch Inch Inch | Inch { Inch Inch | Inch
1.5748 | 3.1406 | 0.8268 964 364 1.9685 | 3.5000 | 0.8125 343 364
1.5748 | 3.4843 | x.0625 | 964 Vs |} 1.9685 | 4.1250 | 1.1875 | 343 3
1.6250 | 3.0000 { 0.8750 964 342 | 2.c000 | 3 3750 | 0.7500 | .00 .o6o
1.6250 | 3.1495 | 0.7090 e e 2.0000 | 3.5000 | 0.8125 e 364
1.6250 | 3.1406 | 0.8268 964 364 2.0000 | 3.5000 | 0.8125 964 364
1.6250 | 3.1562 | 1.0000 964 1% 2.0000 | 3.6718 | 1.1875 96s 1%
1.6250 | 3.3750 | 1.1375 961 14 2.0000 | 3.8125 | 0.8750 342 e
1.6250 | 3.4375 | 1.1875 964 16 2.0000 | 4.0000 | 1.2500 964 16
1.6250 | 3.4843 | 1.0625 964 e 2.0000 | 4.0000 | 1.3750 964 3
1.6250 | 3.5625 | 1.5625 964 15 2.0000 | 4.1250 | 1.1875 142 18
1.6250 | 3.6875 | 1.2500 964 14 2 0000 | 4.1250 | 1.4375 %4 18
1.6250 | 3.6875 ( 1.2500 142 14 2.9000 | 4.1250 | 1.5625 964 14
1.6250 | 3.7500 | 1.0038 | 964 342 |l 2.0000 | 4 2500 | 1.4375 | 964 ¥
1.6250 { 4.0000 | 1.3750 964 18 2.0000 | 4.4375 | 1.1875 %61 14
1.6875 | 3.0312 | 0.6375 | .o6o .060 || 2.0000 | 4.7500 | 1.6250 %4 14
1.6875 | 3.2650 | 0.9375 | .090 142 2.0000 | 4.8750 | 1.5000 342 16
1.6875 | 3.4375 | 1.1875 | 964 4] 2.0000 | 5.0000 | 2.0000 | 964 ¥
1.6880 | 3.1496 | 0.8268 864 364 2.0625 | 3.6718 | 1.1875 342 18
1.6880 | 3.1562 | 1.0000 961 1 2.0625 | 3.7500 | 1.0038 s 342
1.6880 | 3.2650 | 0.9375 961 142 2.0625 | 3.8125 | 0.8750 349 e
X.7500 | 3.0312 | 0.6875 | .ofo .060 || 2.0625 | 4.2500 | 1.4375 964 34
1.7500 | 3.1875 | 0.7500 o e 2.1250 | 3.8750 | 0.8268 142 143
1.7500 | 3.2650 | 0.8750 964 142 2.1250 | 4.1250 | I.1875 964 14
1.7500 | 3.2650 | 0.9375 96s 142 2.1250 | 4.1250 | 1.5625 %4 1%
1.7500 | 3.3464 | 0.8125 342 364 2.1250 | 4.2500 | 1.4375 964 123
%.7500 | 3.4375 | 1.1875 964 14 2.1250 | 4.7500 | 1.6250 964 3
1.7500 | 3.6875 | 1.2500 964 14 2.7250 | 4.8750 | 1.5000 964 3
1.7500 | 3.6875 | I.2500 964 3¢ 2.1250 | 5.0000 | 2.0000 964 34
1.7500 | 3.7500 | 1.0038 964 343 2.1250 | §.3750 | 1.6250 96e 14
1.%500 { 4.0000 | I.3750 9y 1% 2.1653 { 3.8750 { 0.8268 342 142
1.7500 | 4.1250 | 1.1875 964 14 2.1875 | 4.1250 | 1.3875 342 1¢
1.7500 | 4.1250 | 1.4375 964 23 2.1880 | 3.8750 | 0.8268 343 142
1.7500 | 4.2500 | 1.4375 %4 14 2.2500 | 3.8437 | 0.9688 964 142
1.7500 | 4.5000 | 1.9500 964 142 2.2500 | 3.8750 | 0.8268 343 143
1.7500 | 4.7500 | 1.6250 964 14 2.2500 | 3.8750 | 0.8268 964 142
1.7710 | 3.2650 | ©.9375 e 143 || 2.2500 | 4.1250 | 1.1875 343 14
1.7710 | 3.6718 | 1.1875 944 14 2.2500 | 4.3307 | 0.8661 343 364
1.7716 | 3.3464 | 0.8125 s 364 2.2500 | 4.4375 | 1.1875 964 14
1.7716 | 3.8125 { 0.87%0 142 e 2.2500 [ 4.7500 { 1.6250 964 14
1.8125 | 3.1250 | 0.6875 Ta e 2.2500 | 4.8750 | 1.5000 964 1%
1.8125 | 3.1875 | 0.7500 182 14s 2,2500 | 5.0000 | I.7500 964 %
1.8125 | 3.3464 | 0.8125 342 364 2.2500 | 5.3447 | 2.7250 | 1364 15
1.8125 | 3.3464 | 1.0000 964 364 2.3622 | 4.2500 | 1.0000 142 14
1.8125 | 3.7500 | 1.0938 964 342 2.3622 | 4.3307 | 0.8661 Y43 364
1.8750 | 3.5000 | 0.8128 964 364 2.3750 | 4.0000 | 1.0000 964 14
1.8750 | 3.6718 | 1.1875 14 1% 2.3750 | 4.4375 | 1.1875 964 14
1.8750 | 3.6718 | 1.1875 964 1% 2.3750 | 4.8125 | 1.7188 b42 el
1.8750 | 4.0000 | 1.2500 964 14 2.3750 | 5.3447 { 2.1250 964 1%
1.8750 | 4.0000 | 1.3750 964 14 2.5000 | 4.1250 { 0.8438 [ .080 .080
1.8750 | 4.0625 | 1.7188 364 14 2.5000 | 4.3307 | 0.8661 %4 364
1.8750 | 4.1250 { 1.1875 3e 14 2.5000 | 4.4375 | 1.1875 964 14
1.8750 | 4.2500 | 1.4375 964 1¢ 2.5000 | 4.6250 | 1.1873 142 123
1.8750 | 4.7500 | 1.6250 964 18 2.5000 | 4.7244 | 1.1418 149 1%
1.9375 | 3.6718 | 1.1875 964 14 2.5000 | 4.8125 | x.7188 964 16
1.9375 | 4.0625 | 1.7188 9% | 18 2.5000 | 4.8750 | 1.5000 964 1%




BANG 11: O CONKIEU TS
Table 11. TYPE TS TAPERED ROLLER BEARINGS

Bore |QOutside BearingT Cone | Cup Bore |Outside}Bearing{ Cone Cup
Diam., | Diam., | Width, | Radius | Radius || Diam., | Diam., | Width, { Radius | Radius
Inch | Inch | Inch | Inch Inch Inch Inch | Inch Inch Inch
2.5000 | 5.0000 | 1.4375 | %61 36 3.3750 | 5.3750 | 1.1875 [ 96« 1%
2.5000 | 5.3750 | 1.6250 964 1% 3.3750 | 6.0000 | 1.5625 964 34
2.5625 | 5.3447 | 2.1250 964 16 3.3750 | 6.0000 | 1.6250 964 123
2.6250 | 4.3307 | 0.8661 964 364 3.5700 | 5.8437 | ¥.1250 | .120 .120
2.6250 | 4.4375 | 1.1875 964 1% 3.5000-) 6.0000 | 1.5625 964 1¢
2.6250 | 4.6250 | 1.1875 964 ] 3.5000 | 6.3750 | 1.8750 964 16
2.6250 | 4.7244 | 1.1418 342 1% 3.5000 § 6.3750 | 2.12%50 944 18
2.6250 | 4.8750 | 1.5000 964 16 3.5000 | 7.5000 | 2.2500 5 18
2.6250 | 5.3447 | 2.1250 | 1364 36 3.5430 | 6.3030 | 1.1860 | 342 ¥%
2.6250 | 5.3750 | 1.6250 964 14 3.6250 | 5.7500 | I.312§ 964 3
2.6875 | 4.3307 | 0.8661 342 364 3.6250 | 5.8437 | 1.1250 964 120
2.6875 | 4.7244 | 1.1418 %64 14 3.6230 | 6.0000 | 1.5625 9464 14
2.6875 | 4.8750 | 1.5000 %4 123 3.6250 | 6.7500 | 1.8750 Zﬁq 123
2.6875 | §.0000. | I.4375 964 1% 3.6875 { 5.8437 | 1.1250 Y20 120
2.7500 | 4.6250 | 1.1875 961 1% 3.7500 | 5.8437 | 1.1250 | .120 120
2.7500 | 4.7244 | 1.1418 | 961 1% 3.7500 | 6.0000 | 1.5625 | 96« 1%
2.7500 | 5.0000 | 1.4375 | %64 14 3.7500 | 6.6250 ( 1.6250 | 964 ¥
2.7500 | 5.3750 | 1.6250 | 964 36 3.7500 | 6.7500 | 1.8750 | 964 -} 38
2.7500 | 5.8750 | 2.1250 | 1344 16 3.7500 | 7.5000 | 2.2500 84s 16
2.7500 | 6.0000 | 1.6250 964 34 3.8750 | 6.1875 | 1.4375 %64 36
2.7500 | 6.6250 | 2.1250 % 14 3.8750 | 6.6250 | 1.6250 964 3¢
2.7559 | 4.7812 { 0.9688 | .08 .080 3.8750 | 7.1250 | 1.873%0 964 1¢
2.8125 | 4.6250 | 1.1875 264 1% 4.0000 | 6.1875 | 1.4375 %6« 3%
2.8125 | 5.0000 | 1.4375 ] %64 18 4.0000 | 6.6250 | 1.6250 96¢ 14
2.8125 | 5.3750 | 1.6250 <3 1 4.0u00 | 7.1250 | 1.8750 %64 1§
2.8750 | 5.0000 | 1.4375 964 14 4.0000 | 7.5000 | 2.2500 54s 1%
2.8750 | 5.8750 | 2.x350 964 14 4.1250 | 7.1250 | 1.8750 964 ¥
2.8750 | 5.90g0 | 1.7500 %4 36 4.1875 | 6.5000 | 1.4375 964 16
2.8750 | 6.0000 | 1.6250 9% % 4 2500 | 6.2500 | 0.9063 TN 1%
2.9062 | 5.0000 | 1.4375 | 42 36 4.2500 | 6.5000 | 1.4375 | %64 36
3.0000 | 4.7812 | 0.9688 | .08 080 4 2500 | 7.5000 | 1.8750 964 123
3.0000 | 5.0000 | 1.1875 964 16 4.2500 | 8.3750 | 2.6250 848 14
3.0000 | §5.2500 | 1.3125 Vs 14 4.3304 | 7.0000 | 1.6250 964 16
3.000c | 5.3750 | 1.1875 | %64 ¥ 4.3750 | 7.5000 { 1.8750 | 964 3
3.0000 | 5.5115 | 1.4375 964 3% 4.5000 | 7.0000 { 1.6250 964 3%
3.0000 | 5.8750 | 2.1250 %4 153 4.5000 | 7.5000 { 1.8750 9%a 123
3.0000 | 5.9000 | X.75%0 %4 1§ 4.5000 { 8.3750 | 2.6250 942 14
3.0000 | 6.0000 | 1.6250 94 1 4.6250 | 7.1250 { 1.3750 964 1
3.0000 | 6.3750 | 2.1250 964 16 4.7500 | 8.1250 | 1.8750 1% 14
3.0000 | 6.6250 | 2.1250 ¥ 1 4.7500 [10.0000 | 3.0625 3 34
3.0625 | 4.7812 | 0.0683 964 .080 || 5.0000 | 8.0000 { I.8125 964 123
3.1875 | 5.2500 | 1.3125 964 1§ 5.0000 | 8.5000 | 1.8750 864 16
3.1875 | 5.3750 | 1.1875 964 14 §.0000 | 9.2500 | 2.5000 14 16
3.1875 | 5.5115 | 1.4375 | 964 3 5.0000 | 9.7500 | 2.5000 | % ¥e
3.1875 | 5.9090 | 1.7500 | 1364 36 §.0000 |10.0000 | 3.0625 3% 1
3.1875 | 6.6250 | 2.1250 142 16 5.0000 |11.6250 | 3.2500 | 1742 14
-3.2500 | §.2500 | I.3125 %1 1 5.0000 [11.6250 | 3.3750 1 14
3.2500 { 5.3750 { 1.1875 %4 1% 5.0000 (12,0000 | 3.1250 14 1%
3.2500 | 5.5115 | 1.4375 { %64 o] 5.0000 {I2.0000 | 2.3750 | 3 H
3.2500 | 6.0000 | 1.6250 [ %61 14 §.0625 | 7.5000 | 1.3750 | 964 <]
3.2500 | 6.3750 | 2.1250 964 16 5.0625 | 8.1250 | 1.8750 | 3§ 1%
3.2500 | 6.6250 | 2.1250 %4 % 5.1181 | 8.1250 | 1.8750 %4 1
3.2813 | 4.9375 | 1.0000 964 e 5.2500 | 8.0000 } I1.8125 964 14
3.3125 | 5.3750 | 1.1878 964 3 5.2500 | 8.5000 ) 1.8750 %4 1
3.3475 | 5.9090 | 1.7500 | P4 36 5.2500 | 9.2500 | 2.5000 | 3§ 4]
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Tuble 12. AFBMA STANDARD TOLERAMNCES FOR TAPERED
ROLLER BEARINGS. AND SELF-ALIGNING ROLLER BEARINGS

Class4 | Classz | Class3 | Classo | Classoo
Cone Bore Cone Bore Tolerances, Inches
Up to 2}4 in., incl. +.0003, —o|+.0005, —0] +.0005, —o! 4 .0005, —0| 4-.0003, —0
Over2}§torzin.,incl. | 4.001, —oj+4.001, —of+-.0008, ~o|+.0005, —0}+,0003, —0
Over1ato24in., incl. +.002, —o|+.00z, —o|+.001, —of  ....
Cup Outside Diameter Cup Outside Diameter Tolerances, Inches
Up to 12 in., incl +.001, —ol|-}.c0r, —of+4.0005, —0 +.ooos. —0 +.ooo:5.—o
Over!ztoum incl. {+.00z, —o|-}.c02, —o|+.001, —0
Over24to3bin.,incl. | +4-.003, —o|+.002, —ol]+.0015 —0o . ..
Bearing Type and Size Overall Bearing Width Toleranoes. Inches“ .
Tih’ESFs'%‘SS' TSSF, + -1+ - + - + — + -
To 4-in. bore, incl.t .008 |.000 |.008 |.coo | .008 | .c08 [ .008 | .008 { .008 | .008
0ver4-toxz-m bore,
.014 |.010 [.008 J.oco | .008 | .008 | .008 | .008 | .008 | ,008
Over r2-in. bore; up to
20-in. cup O.D.,incl. | .o15 |.015 | 015 {.015 | .008 { 008 | ... e ) e .
Over 12-in. bore; over
20-in. cupoﬁ .o15 |.o15 |.o15 |.o1g | .o15 | .015 e
TNA and TNAS
To 5-in, bore, incl. .010 |.000 |.010 |.000 | .010 | .000 .
Over 5-in, bore .030 1.ooo |.030 {.000 | .030 | .000 .
TDI,TDO;TDIS & TDOS
To 4-in, bore incl. .016 |.000 |.016 {.000 | .016 { .016 | .016 | .016 { .016 | .016
Over 4-in. to 12-in.
bore, incl. .028 [.020 {.016 [.016 | .016 | .016 | ,016 | .016 | .016 | .016
Over 12-in, bore; upto
20-in. cupoﬁ imncl.| (030 |.030 {.030 |.030 | .016 | .016
Over 12-in. bore; over :
20-in. cupOﬁ .030 1.030 }.030 }.030 | 030 | .030 | ... . cer | ees
Bearing Classq | Classz | Class3 | Classo | Classoo
Outside Diameter Assembled Bearing Maximum Runout, Inches
Up to 12 in., incl. .0020 0018 | .oo03 00015 000075
Over 12 to 24 in., incl. 0020 L0015 .0007 ceye veen
Over 24 to 36 in., incl. .0030 .0020 .0020 v

Radius tolerance is 4164

‘Self-ah ning Ty SA SIA SB SIB, SIY, SIV, SIM, SIN, SIC, and SIT.
4768 back

For TSF and
of cup flange to back face

of cone.

t For Class 4B bearings tolerance is -}-.014 in,, —.or0 in,

I bearmgs width tolerances apply to dimension from
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BANG 13 () KIM KRIEU N AANAB NBA,NBB

Tuble 13 TYPES NAA. NAB. NBA. AND NB® NEEDLE ROLLER

BEARINGS
TYPES NAA AND NBA TYPES NAB AND NBB

Bore |Qutside| - Fillet Bore |Outside: Inner | Quter Qverall| Fillet
Diam. { Diam. Width Radius {{ Diam. { Diam. (f)l]%g g"ﬁg Width {Radius
Inches | Inches | Inches | Inch Inches { Inches | Inches | Inches | Inches | Inch
0.3750 | 0.8125 | ©.950 .025 0.3750 | 1.1250 | 0.625 | o0.750 | 0.760 .025
0.5000 | x.0000 | ©.750 .025 0.5000 | I.2500 | 0.750 { o0.750 | 0.760 .040
0.6250 | 1.1250 | 0.%750 .025 0.6250 | 1.3750 | 0.875 | ©.750 | 0.760 .040
0.7500 { I.2500 | ©0.750 .040 ©.7500 { 1.5000 | 1.000 | 1.000 | I.OKO .040
‘0.8750 | 1.3750 | 0.750 .040 0.8750 | 1.6250 | 1,125 1.000 1.010 .040
1.0000 | I.5000 | X.000 .040 1.0000 | 1.7500 [ 1.250 | 1.000 | I.010 .040
1.1250 | 1.6250 | 1.000 .040 1.1250 | 1.8750 | 1.375 | 1.000 | 1.010 .040
1.2500 | 1.7500 | 1.000 .040 1.2500 | 2.0625 | 1.500 Y.250 1.260 .of0
1.3750 | 1.8750 | 1.000 .040 1.3750 | 2.1875 | 1.625 1.250 | I.260 .06o
1.5000 | 2.0625 { 1.250 .0bo 1.5000 | 2.3125 | 1.750 1.250 1.260 .obo
1.6250 | 2.1875 | 1.250 .obo 1.6250 | 2.5625 | 2.000 | I.250 | 1.260 .06o
I.7500 | 2.3125 { ¥.250 .0bo 1.7500 | 3.0000 | 2.250 | 1.500 | 1.510 .o6o
1.8750 | 2.4375 | 1.250 .obo 2.0000 | 3.2500 | 2.500 ¥.500 1,510 .08
2.0000 { 2.5025 | 1.250 .60 2.2500 | 3.5000 | 2.750 | ¥.500 { I.510 .080
2.2500 | 3.0000 | 1.500 ..0bo 2.5000 { 3.7500 | 3.000 I.500 I.510 .o80
2.5000 | 3.2500 | 1.500 .080 2.7500 | 4.2300 | 3.250 | 2.000 | 2.0I0 .080
2.7500 | 3.5000 | 1I.500 .080 3.0000 | 4.5000 | 3.500 2.000 2.0I0 .08
3.0000 | 3.7500 | I.500 080 3.2500 | 5.0000 | 4.000 { 2.000 | 2.0I0 .100
3.2500 | 4.2500 | 2.000 .o80 3.5000 | 5.2500 | 4.250 2,000 2.010 .100
3.5000 | 4.5000 { 2.000 .o80 3.7500 | 6.0000 | 4.500 | 2.500 | 2.51§ .100
3.7500 | 4.7500 | 2.000 100 4.0000 | 6.5000 | 5.000 | 2.500 | 2 515 100
4.0000 | 5.0000 { 2.000 100 4.5000 | 7.0000 | 5.300 2.500 2.515 100
4.2500 | §.2500 | 2.000 100 §.0000 { 7.5000 | 6.000 | 2.500 | 2.515 120
4.5000 | 6 0000 | 2.500 100 5.5000 | 8.0000 | 6.500 2.500 2.515 120
5.0000 { 6.5000 | 2.500 .100 |{-6.0000 { 9.1250 | 7.250 | 3.000 | 3.015 120
5.5000 | 7.0000 | 2.500 100 6.5000 [ 9.6250 | 7.750 | 3 oon :.015 120
6.0000 | 7.5000 | 2.500 120 7.0000 |10.3250 { 8.250 | 3.000 | 3.015 120
'6.5000 | 8.0000 | 2.500 120 7.5000 {10.6250 | 8.750 { 3.000 | 3.015 160
7.2500 | 9.1250 | 3.000 120 8.0000 |11.1250 | 9.250 | 3.000 | 3.01§ . 160
7.7500 | 9.6250 | 3.000 120 . .

8.2500 [10.1250 | 3.000 120

8.7500 (10.6250 | 3.000 .160
’9.2500 1I.1250 | 3.000 .160

BANG M : DUNG SAT TIEU CHUAN AFBMA CHO O KIM

CONG NGHIEP

Table 14, AFBMA STANDARD TOLERANCES FOR INDUSTRIAL

NEEDLE ROLLER BEARINGS

Bore or o kY : Shaft Diameter
Qutside Diameter Bearing Widths (Series NAA and NBA)
Dimension, | Tolerance, . Size, Tolerance,
Inches Inch !Slzle‘ TolIem}x‘)ce, Inches Inch
Over | Incl. | +-0.0000 nehes ne From | To | +o0.0000
0.0000| 0.7500] —0.0004 Outer Ring, [} 4 -—0,000§
0.7500| 2.0000} —0.000§ all sizes +0.000|—~0.003 4 6 —0.0007
2.0000| 3.2500| —0.0006 6 ~— | —o.0010
.3.2500| 4.7500| —-0.0008 Inner Ring,
4.7500| 7.2500] —o0.0010 s-in. O. D. or less |-+0.005{4-0.010
’7.2500]10.2500f —0.0012 Over 5-in. O. D. [+40.010|40.015
0.2500{12. 5000 —0.0014
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OBIC IHN M()l HUOGNG I\IFU TA KICH THUGC
IHH)HP MFI

eI, T) PE TA ONE-DRIRECTION BALL THRUST BEAKINGS -
MIETRIC DIMENSIONS

Small Bore Large Bore _011tsxde Height, Pillet
Bearing | Diam., Nom. | Diam., Nom. | Diam., Nom. Nominal Radius*
Number
Mm. JInches Mrn. [Inchcs Mm. ' Inches Mm.l Inches | Inch
DIMENSION SERIES 11
35TA1r 35 | 1.3780 36 | 1.417 53 2.0866 12 | 0.472 024
40TA1I 40 | 1.5748 42 | 1.654 6o 2.3622 13 { o.512 024
45TA1x 45 | 1.7717| 471 | 1.85 65 | 2.5501| 14 [o.551 o024
soTArx 50 | 1.968s 52 | 2.047 70 2.7559 14 | 0.551 024
ssTA1x 55 | 2.1654 57 | 2.244 78 3.0709 16 | 0.630 024
6oTAII 60 | 2.3622 62 | 2.441 8s 3.3465 17 { 0.669 .039
65TA1x 65 2.5591 67 | 2.638 go 3.5433 18 | o0.709 .039
70 TA1L 70 | 2.7559 72 | 2.835 9s 3.7402 18 | 0.709 .039
7sTA1L 75 2.9528 77 .} 3.031 100 3.9370 19 ©0.748 .039
8oTA1x 80 | 3.1496 82 | 3.228 10§ 4.1339 19 | 0.748 .039
8sTAI1r 85 3.3465 88 3.465 110 4.3307 19 | 0.748 .039
goTAIL 9o | 3.5433 93 | 3.661 120 4.7244 22 | 0.866 .039
100TAI1I 100 3.9370 103 4.035 135 5.3150 25 | 0.984 .039
1roTAII 110 | 4.3307 | II3 | 4.449 145 5.7087 25 | 0.984 .039
120TAIX 120 | 4.7244 | 123 | 4.843 155 6.1024 25 | 0.984 .039
130TAIX 130 5.1181 133 5.236 170 6.6929 30 1.18Y .039
140TA1X 140 | 5.5118 | 143 | 5.630 180 7.0866 at 1.220 .039
150TA1x 150 ; 5.9055 153 6.024 190 7.4803 ki 1.220 ,039
160TAII 160 [ 6.2992 | 163 ! 6.417 200 7.8740 31 1.220 030
170 TA1X 170 | 6.6929 | 173 .| 6.811 21§ 8.4646 34 | x.339 .039
180TA1x 180 | 7.0866 | 183 | 7.205 225 8.8583 34 | 1.339 .039
190TArr | 190 | 7.4803 | 193 |7.598 | 240 | 9.4488 | 37 | 1.457 .039
200T A1 200 | 7.8740 | 203 | 7.992 250 0.8425 37 | 1.457 .039
220TAT1T 220 8.6614 223 | 8.780 270 10,6299 37 1.457 .039
240T A1 240 | 0.44%8 | 243 | 9.567 | 300 | 11.8110 45 | 1.772 .059
, 260 TAT1 260 lro.2352 | 203 [10.354 320 | 12.5984 45 | 1.772 .059
Lz&oTAu 280 |11.0236 | 283 |rr.142 350 | I3.7795 53 | 2.087 .059
LIGHT SERIES
10T Ao2s 10 | 0.3037 [ 10.2 | 0.4016 26 1.0236 12 | 0.4724 .02
12T Ao25 12 | 0.4724 | ¥2.2 | 0.4803 28 1.1024 12 | 0.4724 .02
15TAoz2s 15 | 0.5906 | 15.2 | 0.5085 ar 1.2205 12 | 0.4724 .02
18TAoas 18 | 0.7087 | 18.2 | 0.7166 35 1.3780 12 | 0.4724 .02
20T Aozs 20 0.7874 20.2 | 0.7953 37 1.4567 12 0.4724 .02
25TAo2s5 25 | 0.9843 | 25.2 | 0.9922 45 1.7717 14 | 0.5512 .02
30T Ao2s 30 1.1811 30.2 | 1.18g0 50 1.9685, 14 0.5512 .02
35T Aoz2s 35 | 1.3780 | 35.2 § 1.3850 55 2.1654 16 | 0.6299 .02
40T Aoz 40 |} 1.5748 | 40.2 | 1.5827 6o 2.3622 16 | 0.6299 .02
45T Ao2s 45 §1.7717 | 45.2 | 1.7796 68 2.6772 16 | 0.6299 .02
50T Ao2s 50 | 1.9685 | 50.2 | 1.9764 74 2.0134 18 | 0.7087 .02
55TAo2g 55 | 2.1654 | $5.2{ 2.1733 78 3.0709 18 | 0.7087 .02
60T Ao2s 60 | 2.3622| 60.2 | 2.3701 82 3.2284 18 } 0.7087 .02
65T Acz2s 65 | 2.550r | 65.2 | 2.5670 90 3.5433 20 ‘| 0.7874 .02
70T Aoz2s 70 2.7559 70.2 1 2.7638 95 3.7402 20 | 0.7874 .02
g5TAo2s 75 2.9528 75.2 | 2.9607 100 3.9370 20 | 0.7874 .02
80T Aozs 80 | 3.1496 | 8o.2 | 3.1575 | 110 4.3307 22 | 0.8661 .02
85T Aozs 85 | 3.3465 | 8s.2 | 3.3544 | IIS 4.5276 22 | 0.8661 .02
goTA1I 90 | 3.5433 | 90.2 | 3.5512 | I20 4.7244 22 | 0.8661 .02
95T Ao2s 95 | 3.7402 | 95.2 | 3.7481 130 5.1181 | 25 | 0.9843 .02
100TAn 100 | 3.9370 { 100.2 | 3.9449 | 135 5.3150 25 | 0.0843 .02
1o5TAc25 | 105 | 4.1339 | 105.2 | 4.1418 | 140 5.5118 25 b.9843 .02
110TAorr | 110 | 4.3307 | 110.2 | 4.3386 | 145 5.7087 25 | 0.9843 .02
1sTAozs | 115 | 4.5276 | 115.2 | 4.5355 | 150 | §5.9055f 25 | 0.9843 .02
120TAo025 | 120 | 4.7244 | 120.2 ) 4.7323 | 160 6.2992 27 | 1.0630 .02
125TAo25 | 125 | 4.9213 | 125.2 | 4.9292 | 165 6.4961 27 | 1.0630 .02

* For tolerances see Table 19. See also footnote at end of table.
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BANG 15 : O BI CHAN MOT HUOGNG KIEU TA KiCH THUGC

" ,
FHEO HE MF'1 .
. ’ ,
Tuble 15. [YPE TA ONE-DRIRECTION BALL THRUST BEARINGS -
METRIC DIMENSIONS

. Small Bore Large Bore Outside Height, Fillet

ﬁeantr;g Diam., Nom. | Diam., Min. Diam., Nom, Nominal Radius
umber prm. | Inches | Mm. | Inches | Mm. | Inches | Mm. | Inches | Inch

- MEDIUM SERIES

10TAo026 10 | 0.3937 | 10.2 | 0.4016 30 1.1811 12 0.4724 .02
15T Ao26 35 ] ©0.5006 | 15.2 | 0.598% 35 1.3780 14 0.5512 .02
20TA12 20 | 0.7874 | 20.2 | 0.7953 40 1.5748 | 14 0.5512 .02
25T Ao26 25 |{0.9843 | 25.2 | 0.9922 48 1.8898 | 15.5 | 0.6103 .02
30T Ao26 30 {11811 30.2) 1.1800 53 2.0866 15.5 | 0.6103 .02
35TA12 35 | 31.3780 | 35.2 | 1.3859 62 2.4409 | 18 0.7087 .02
40T Aoz6 40 | 1.5748 | 40.2 | x.5827 64 2.5197 | 18 0.7087 .02
45T Ao26 45 | X.7717 | 45.2 | 1.7796 73 2.8740 | 22 0.8661 .02
s50TAz2 sc 119685 | 30.2 | 1.9764 78 3.0709 | 22 0,8661 .02
55T Aozb 55 | 2.1654 | 55.2 | 2.1733 88 3.4646 | 24.5 | 0.9646 .02
60T Ao26 60 | 2.3622 | 60.2 | 2.3701 go 3.5433 | 24.5 | 0.0546 K->
65TA12 65 2.5591 65.2 | 2.5670 100 3.9370 27 1.0630 .04
70T Ao26 ) 2.7559 | 70.2 | 2.7638 103 4.055% 27 1.0630 .04
75TA12 75 | 2.9528 | 75.2 | 2.9607 | 110 4.3307 | 27 1.0630 .04
8. TAo26 8o [ 3.1496 | 8o.2 | 3.1575 | 1I5 4.5276 1 20 1.1417 .04
85T Ao26 85 | 3.3465 | 85.2 | 3.3544 | 125 4.9213 | 30.5{ 1.2008 .04
9oTAo26( go |3.5433| go.2]3.5512 | 135 | 5.3150 | 30.5 | 1.2008 .04
95T Ao26 95 | 3.7402 ] 95.2 | 3.7481 | 140 5.5118 | 32.5 | 1.2795 .04
100TAc26] 100 1 3.9370 | 100.2 | 3.0449 | 150 5.9055 ] 32.5 | 1.2795 .04
105TA026 [ Y05 | 4.1339 | 105.2 | 4.1418 | 155 6.1024 | 40 1.5748 .04
115TA026 | 115 | 4.5276 | 115.2 | 4.5355 | 165 6.4961 | 43 1.6929 .04
125TA026 | 125 | 4.9213 | 125.2 | 4.9292 } 175 6.8808 | 46.5 { 1.8307 .04
140TA026 ) 140 | 5.5118 | 140.2 | 5.5197 200 7.8740 | 52 2.0472 .04

BANG 16 : O BI CHAN I'U LUA MOT HUONG KIEU TF VA
TF. KICH FHUGC THEO HE MET
Luble 16. TYPES 1E AND TF ONE-DIRECTION SELF-ALIGNING

BALL THRUST BEARINGS - METRIC pIMENSIONS

.« JAligning Align- | Align-
Small Bore Large Bore %“-;ﬂ,de Washer | Height, | ing ing Fillet

Diam., Nom. |Diam., Min.|y i) .. |Nominal} Seat Seat |Radius

S Nom. Radius | Center?

Mm. | Inches [Mm.]Inches| Inches | Inches | Inches | Inches | Inches | Inch
I0 0.3937 | 12| .472| 1.1811 | 1.3780 | 0.5906 | 0.9843 | ©.402 .02
15 0.5606 | 17 669 | 1.3780 | 1.4961 | 0.6693 | 1.1811 | ©.488 .02
20 c.7874 | 22 .866 1.5748 | 1.7717 | ©.7087 | 1.3780 | 0.638 .02
25 0.0843 | 27 | 1.063 | 1.8808 | 1.9685) ©0.7480 | 1.3780 | ©.402 .02
30 1.1811 32 | 1.260 | 2.0866 | 2.3228 | 0.7874 | 1.5748 | 0.630 .02
35 | 1.3780| 371.457| 2.4409 | 2.6378 | ©0.9055 | 1.9685 | ©.913 .02
40 1.5748 42 | 1.654 2.5197 2.7165 | 0.90S5 | 1.9685 | ©.882 .02
45 1.7707 | 47} 1.850°| 2.8740] 3.0700 | 1.0630 | 2.3622 | 1.126 .02
50 | 1.9685 | 521 2.047 | 3.0709 | 3.2677 | 1.0630 | 2.5591 | 1.299 .02
55 2.1654 | 57 ] 2.244 1 3.4646") 3.7 11811 | 2.7559 | x.276 .02
60 2.3622 | 62 | 2.441 3.5433 } 3.7795 | 1.1811 ] 2.9528 | 1.496 .02
65 25591 { 672638 | 3.9370| 4.1339 | 1.3386 | 3.1496 | 1.516 .04
70 | 2.7559 | 72| 2.835 | 4.0551 1 4.2013 | 1.3386 | 3.3465 | 1.677 .04
75 2.9528 | 77| 3.031 | 4.3307 | 4.4882 | 1.3386 { 3.5433 | 1.819 .04
8o 3.1496 | 82| 3.228 | 4.5276 | 4.8819 | 1.4567 ) 3.7402 | 1.013 .04
85 |3.3465 | 8813.465 ] 4.9213 | 5.4331 ] 1.5748 | 4.1339 | =2.161 .04
9 13.5433! 93]3.661| 5.3150 [ 5.5512 | 1.5748 | 4.3307 | 2.260 .04
95 3.7402{ 08 } 3.858 | 5.5118 | 5.0449 | 1.7126 | 4.5276 | 2.370 .04

100 3.9370 | 103 | 4.055 5.9055 6.1417 1.7323 | 4.9213 2.717 .04

105 4.1339 | 108 | 4.252 | 6.1024 | 6.4173 | 1.020T | 5.1I81§ 2.732 .04
110 4.3307 | ... cen 6.2992 | 6.6029 | 1.9291 | 5.3150 | 2.902 .04
115 4.5276 | 118 | 4.646 | 6.4961 | 6.8110 | 2.0472 | 5.5118 | 2.957 .04
125 4.9213 { 128 | 5,039 | 6.8898 | 7.3228 | 2.2047 | 5.9055 { 3.142. .04
140 5.5118 | 143 | 5.630 7.8740 8.3464 2.4400 | 6.6929 3.583 .04
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BANG 17 : O BI CHAN MOT HUGNG TB KiCH THUGC THEO

INCH
Table 17, TYPE TB ONE-DIRECTION BALL THRUST BEARINGS-
INCH DIMENSIONS
DIMENSION SERIES 30 (EXTRA LIGHT)
Bore Qutside . . .Bore ' | Outside : .
7 + Height, Fillet T : Height, Fillet
Diam., iam., - L Diam., Diam., I :
Nominal | Nominal | Nominal [ Radius Nominal | Nominal Nominal | Radius
Inches Inches Inch Inch Inches Inches Inch Inch
¥ 1742 1s .030 1% 3742 1346 .040
Yo 1743 1o .030 11548 3742 134y .040
3 1114 o .030 2 31142 1346 .gég
114a 11142 3o .030 24 3t 149 1344 .
3 11582 996 .03 236 3!942 1344 .o6o
134 1154 s .030 e 31942 134 0o
78 12742 § .030 a¥i 32342 1344 .06o
134s 1374 B4 o030 236 32342 134g .o6o
X 13142 ] .030 236 32742 144q .06o
4o 13142 6 030 2/e 32742 134¢ .obo
136 2342 4 .030 234 33142 1344 .06o
13 2342 4 .030 2%e 33142 1346 .0bo
134 21142 § .030 23§ 4142 b4 ,060
131s 2114y ] .030 2114, 4t14g T .0bo
136 - 21343 % .030 234 41542 T .060
1/s 2194g § .030 2134 41542 I .00
114 2194a § .040 2% 41842 T .060
1948 2194s ] .04o 21546 41942 T .080
13§ 23142 34e .040 3 42342 b .08
1134g 23149 34 .040 34 43143 T .o80
34 3342 1346 .040 3% 5743 1 .o80
113s 3343 ¥3ia .040
DIMENSION SERIES 3r (LIGHT)
Small | Large | Out- Small | Large | Out-
Bore Bore side | Height, Fillet Bore Bore side | Height, Fillet
Diam., | Diam., | Diam., ] Nomi- ‘d? s Diam,, | Diam., | Diam., | Nomi- Rald'e
Nomi- | Mini- { Nomi- | nal 1S 1 Nomi- | Mini- | Nomi- | nal tus
nal mum nal nal mum nal
Inch | Inch |Inches| Inch | Inch || Inches | Inches | Inches | Inches | Inch
14 942 134g 34 .030 2% 23343 | 4142 I .o6o
54s PN b4 1742 .030 278 22942 | - 4542 I )
34 1342 | 1 1742 .030 EN 3142 43¢ 14 .08
e 1%2 § 030 34 3%42 4 1}¢ .08
<] 1742 | 1942 § 030 34 3%2 4134s | 114 .o80
e Lo | 11342 § .030 338 31382 | 4'%e | 14 08¢
54 3243 | 11343 § .030 3} 72 | 5Me 144 080
?i 2543 | 11742 ] .030 3% 32142 | - 5346 14 .080
% 2945 | 3214 3¢ .030 33 32843 | 53e 134 .oBo
X 1342 12342 § .030 396 | 32942 | slife | 136 K
134 1542 12982 § .030 4 4}52 5'3e | 136 080
134 1942 2342 343 .030 4% 4382 634 134 120
134 11342 | 2742 2343 .030 4} 43742 | 6%e 134 120
1}4 11742 | 21182 | 2342 | .og0 434 42342 | 7le 2 120
X 12142 | 21389 | 234, .040 5 542 751 2 .120
134 13362 | 21743 4 -.040 54% 517482 | 8l4e 2348 120
423 12942 | 22142 4 040 6 6342 8ll{g | 236 .120
2 2142 28143 4 .040 7 7342 | 1018 253% .160
234 25343 3742 4 o060 8 8142 | 1134 3 .160
234 2953 | 342 3 - .obo 9 9142 | 1336 344 .160
234 21342 | 3194 |1 .ofio 10 10142 | 1436 4 .180
216 23 742 2342 | x .06o 11 1rlé2 | 1564 44 186
258 22142 | 32742 |1 .0bo 12 12342 | 1734 4% .I8o
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BANG 17: O BI CHAN MO T HUONG TB KiCH THUGC THEO
INCH

DIMENSION SERIES 32 (MEDIUM)

Bore Outside | Height, N Bore Outside ] Height, .
Diameter, | Diameter,| Nomi- | FU¢t | Diameter, | Diameter, | Norni- | ([Fillet
Nominal | Nominal | ~nal | Radius | ‘Nominal’ | Nominal nal Radius

Inch Inch Inch Inch Inch Inch Inch Inch

¥4 1% § 030 278 4%is 11§ .obo

z [ 1%4e § .030 2154e 4%s 11§ 080

e 4 .030 3 434 134 o080

11fg 193¢ § .030 334 458 116 .o8o

3 1114, <] .030 34 434 114 .080

134q 11 }4e 6 030 338 478 114 080

74 1154g 34 030 314 5 114 .08

154s 11544 <) 030 358 55¢ 134 .080

I 2}4s ¥4 .030 334 534 136 .08

e 2}e 34 .030 3’6 526 134 .080

1} 231e B4 ,030 4 6 13§ 080

1¥He 234¢ 4 .030 4% 634 134 .120

4 231s 4 o030 414 644 13§ 120

xgu 2316 £ .03 436 634 138 120

134 2%4s A 030 434 634 15§ 120

146 2748 4 .030 456 674 13¢ 120

1} 2%4¢ 4 .040 434 '] 138 120

13 284 4 040 4% 716 15§ 120

13 21 Y4, § 040 5 7 156 120

l4e , 2t84¢ £ 040 516 73§ 156 120

13 21546 4 .040 5 758 15§ 120

113{e 2154, 4 .040 53§ 756 154 120

1% 3Hs 4 .040 [3e] 814 174 120

11%4e 3le § .040 556 83¢ 174 120

2 3Me 74 .040 534 814 18 120

3ls 3346 /4 .060 56 856 126 120

23§ 33He 4 .obo 6 34 176 .120

234e 33e /% .obo 616 74 174 .160

234 3%s ] .obo 634 9 178 .160

25%4s 3le % 060 636 91§ 124 .160

23§ 3% ] 060 614 91¢ 234 .160

274s 3% £ 060 65% 934 214 .160

234 4 116 .o6o 634 034 214 .160

2%{s 4 1l4 060 6% 9% 214 .160

254 436 1311 060 7 10 234 .160

21 44s 414 $23 .ofio 746 1018 214 .160

234 M 14 .06o 74 1034 214 .160

2134s 14 114 060 736 1014 214 __1fo

. e < % ol " - AR 74 4 g ¢ PN
BANG 18 : O DUA CAU CHAN KIFU TS KICH THUUC THEO

HE MET

DIMENSION SERIES 93 DIMENSION SERIES 94
. Qutside . . . Qutside . .
Bore Diam., . Height, | Fillet Botre Diam., H Height, | Fillet
Nominal Diam., Nominal| Radius* Nominal Diam., Nominal| Radius*
Nom. Nom.,

Mm. | Inches | Inches | Inches | Inch Mm. | Inches | Inches | Inches | Inch

110 | 4.3307 | 7.4803 | 1.890 .079 90 | 3.5433 | 7.4803 | 2.362 079

130 | 5.1x81 | 8.8583 | 2.283 .079 100 | 3.9370 | 8.2677 | 2.638 .098

150 | 5.9055 | 9.8425 | 2.362 .079 110 | 4.3307 | 9.055r | 2.874 .098

170 | 6.6929 |11.0236 | 2.638 .098 120 | 4.7244 | 9.8425 | 3.07X .118

190 | 7.4803 [12.5084 | 3.071 .118 130 | 5.1181 |10.6200 | 3.346 118

220 | 8.6614 [14.7732 | 3.346 .118 150 | 5.9055 {11.8110 | 3.543 .18

240 | 9.4488 [14.9606 | 3.346 .118 170 | 6.6929 |13.3858 | 4.055 JI87

260 |10.2362 [16.5354 | 3.740 L1587 190 | 7.4803 [14.9606 | 4.528 157

300 |11.8110 [18.8076 | 4.201 .157 200+ | 7.8740 [15.7480 | 4.803 .I87

320 [12.5084 |19.6850 { 4.201 157 220 | 8.6614 |16.5354 | 4.803 .197

360 |14.1732 |22.0472 | 4.803 .157 260 [10.2362 [18.8976 | 5.197 .197

400 [15.7480 [24.4004 | 5.197 197 3oo |rx.81r0 |21.2598 | 5.709 197

460 {18.1102 j27.9528 | 5.906 197 340 [13.3858 |24.4004 | 6.603 .236

S30 120.8667 131.4061 | 6. .236 oo b

* The corner radius or chamfer on these bearings must clear this fillet radius.
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BANG 19 : DUNG SAI O BI CHAN - CHUOI KiCH THUGC
THFO HE MET

DIMENSION SERIES WITH 2-DIGIT NUMBERS

Inside . : Outside Diameters
. ) Height, | Height
Bore Diam., d Diam., ' 4
ds H H D& Dy D D1
. Toler- Toler- Toler- Toler- . Toler- Toler-
NU“‘{“‘*! ances ances ances ances Nominal | -/ lcee ances
OwgrInel| + | = V4 [ =14 [~ + | = Wove|mel] + | = | +] =
Min. Inch Inch Inch Inch Mm Inch Inch
<] 18 |.0002{.0003|.0028! o | o |.oc30l.0020{.0030]] 10{ 18| o ].0004] © }. o017
18 | 30 |.0003{.0004].0028] 0 | o |.0030|.0020|.0030]] 18| 30| o j.coes| o |.oo12|
30| 50 |.0004}.0005{.0033] © | o {.0039;.0020|.0039|] 30} 50| o |.c006] o |.co014
50 80 {.0005|.0006]{.0039| 0 O [.0049[.0030{.0049|[ S50 8o | o |.coo7l o {.0018
80 | 120 |.0006|.0008].0047] © o |.0059]{.0030;.0059]| 80 ] 120 | 0 |.0c000| O }.0024
120 | 180 |.0007|.0010(.00851 © | © |.0069|.0039|.0060{| 120 | 180 | © [.0010} 0O ].0c030
180 | 250 |.000g|.c012|.0055| © | o [.00753|.0039].0070{] 180 | 250 | o |.0c12| © |.003s
250 | 315 |{.0010{.0014].0063} © | 0 }.0080i.0049}.0089|] 250 | 315 | ©.|.c014] O |.o041
318 | 400 |.oo11|.0016].0071| .0 o {.0118|.0059}.0108]| 315 | 400 | o {.0016} © !.0047
DIMENSION SERIES WITH 3-DIGIT NUMBERS
Bore Diatneter, d Heights H & H1 Outside Diams. D & D1
Nominal Tolerances Tolerances Nominal Tolerances
Over | Incl. + - + - Over { Incl. + —
Millimeters Inch Inch Inch Inch Millimeters | Inch .|  Inch
[} 18 L0002 L0003 ' .00§ 00§ 10 18 .0 .0004
18 30 .0003 .0004 005 Qo8 18 30 [} . 0003
30 50 0004 .000% 005 00§ 30 50 ° 0006
50 8o .0005% 0006 005 .00§ 50 8o [} 0007
80 120 0006 .0008 010 .o10 80 | 120 ] .0009

* Anti-Friction Bearing Manufacturers Standard.

Diameter ds is the inside diameter of the aligning washer; D is the outside diameter
of the bearing rings; D1 is the outside diameter of the aligning washer; H is the height of
the assembled bearing without the aligning washer; H) is the height of the assembled
bearing and the aligning washer.

BANG 20 : GIGI HAN VA DUNG SAI CHO O BI
CHAN - CHUOI KiCH THUGC THEO INCH

Rore Diameter Height OQOutside Diameter
Nominal Limits Tolerance Nominal Tolerance
Over | Incl. Min. | Max, + | = Over | Incl. + | =
Inches | Inches Inches | Inches Inch) Inchli Inch | Inch | Inch | Inch
DIMENSION SERIES o30
o 1916 | Nom. 4.004 | Nom. 4.006 |.c05 }.005 o 423431 o .002
1840 | 1136 o d.o05 ¢ +.c07 |.005 |.005 || 423%2] 5742 o .002
11346 | 3 4006 “ 4 o008 J.oo5 |.oos {} ...l ] ...
3 3% “  4.o08 ** +.o10 |.c10 |.010 .
DIMENSION SERIES o3t
[} 13§ Nominal Nom. + 0008 |.005 |.00s [} 5%4s [ .002
136 | 236 “ . o010 {.005 |.005 1| 53 [1734 ° 003
238 3 " “ oos5 |.oos [} oeui | ohen
3. 12 N ‘- 010 }.0I0
DIMENSION SERIES o032
[*] 1346 | Nom. +.004 | Nom. 4.006 |.cos |.005 [} 5 o .002
1316 | 13316 * 4.00s * 4,007 |.005 |.008 5 | 103 o .003
13s | 3 4006 “ 4,008 {.oo5t.005 ) ....] -...
3 336 .00 “ +.008 |.ot0{.010 | ....
38 736 Y 4 008 ' + oro j.oto |oro Ml ...
* Anti-Friction Bearing Manufacturers Association Standard.
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BANG 21 : O DUA CHAN TRU KIEU TP - KICH THUGC
THEO INCH

Bearing Bore Qutside

: Bore Qutside . :

S?r;":gr Diam. Diam. Height Number Diam. Diam, Height
Inch Inch Inch Inch Inch Inch
LIGHT SERIES

14TPo3o % 13742 5¢ 28TP131 134 336 I
15TPozo 184¢ 12749 54 29TPo30 113 3352 134e
16TPoz0 4 13142 1 29TP131 11He 33§ 1
16TP131 I 2} 1344 30TPo3o 178 3742 1346
17TPo30 1Hs 13142 5 30TP131 178 314 I
17TP13t il4e 2k 134¢ 31TPo3o 11%4s 3%%3 13e
18TPoz0| 14 2342 5 31TP13r| 1'¥e 3) b4
18TP131 1 2¥ 134¢ 32T Po3o 2 31542 134e
19T Po30 13s 2342 5 32TP131 2 35 X
19TP131 1346 21 134¢ 34TPo3o 236 3192 1%
20TPo3o I 21342 5 34TP13t 216 33 b4
20TP13t I 23 134e 35T Po3o 231s 31942 134q
21 TPo3o 1Hs 21142 5 36TPo3z0 24 32343 134¢
21 TP131 s 234 134¢ 36TP131 244 3%8 1
22T Po3o 1 21543 8 38TPoze 236 32%a3 134e
22TP131 13 2 134¢ 38TP13r 234 4 1
23TPo3e| .1le 21342 & 39TPo30 2Us 32%4a 134g
23TP13r 1ls 27 13g 40TPozo 214 33142 131e
24TPo30 1 21842 5 40TP131 214 4} T
24TP131 114 3 1344 42TPozo| 236 41%43 I
25TPoao 1%s 21942 5 44TPo3o 23 41553 I
25 TP131 1He 3 134¢ 48TPozo 3 42343 I
26TPozo I 23}42 134e 52TPo3o 3U 43142 I
26TP131 1 34 4 55TP131 3%e 5743 I
27TPo3o 1114 23143 134e 56T Po3zo 346 5% I
27TP13t 11 le 3% I 57TP13t 3%e 5743 b 4
28TPoio| 13 3343 13§l ........ cees .. ..

BANG 22: O DUA CHAN TRU KIFU TR - KICH THUGC

THEOQO INCH
Qutside Outside
B9re Diameter Total Bore Diameter Total
1%3;:;1‘;1; Diam. Bear- | Seat Height gzanl?g Diam. Bear- | Seat Height
ing [ Ring | mber ing | Ring
Inch | Inch | Inch | Inch Inch | Inch | Inch | Inch

LIGHT SERIES

16TR400 | 1 2Ms 24 | 1Me 20TR400 | 11¥e{ 36 314 1516
17TR400 | 1¥s | 2Me 214 | 1s 30TR400 { 174 3Ue 356 1He
18TR4c0 | 134 231 236 | 1M4s 31TR400 | 1'%1s| 3%s 3% 1o
19TR400 | 139s [ 236 236 | 14 32TR400 | 2 .

20TR4g00 | 134 2516 2l4¢ | 1}fe 34TRgo0 | 234 3l44s | 34 1Me
21TR400 | 1346 | 2316 236 | 134e 36TR4oo | 2M4 3M¥Me | 4 13e
22TR4o0 | 134 21346 | 3 144e 38TRgo0 | 234 31Me | 436 36
23TR4o0 | 1%4e | 2'3Ms | 3 14e 40TR4o00 | 234 4¥e | 4l 13e
24TR400 | 114 21546 | 336 | 1Me 42TR400 | 236 4%42 41743 154e
25TR400 | 1996 | 21%4e | 334 | 1448 44TRy4o00 | 234 4134e | 43343] 1548
26TR400| 136 3¥e 33 | 13 48TR4o0 | 3 42183 | 4%34a] 1
27TR400 | 1'¥s| 338 336 | 13e 52TRq4o0 1 3% 42%%2 1 57452 | Ms
28TRyo0 | 134 33e 3% | 1546 56TR4o0 | 3% | 5982 | .5'5%2] 154e
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BANG 23: CAC DUONG KINH TIEU CHUAN AFBMA CUA
BICH CHAN TRUC CUC TIEU VA BICH CHAN LO CUC DAI
pOI Vo1 0 BI

Metric Annular Ball Bearings*

Minimum Shaft Shoulder Maximum Housing Shoulder

B Diameter, Inches Diameter, Inches

ore,

Mm. 10 02 o3 o4 10 oz - o3 o4

Series | Series | Series | Series Series | Series | Sertes | Series

10 0.47 . 0.50 0.50 0.95 0.98 1.18
12 0.55 0.58 0.63 1.02 1.06 1.22
1s 0.67 0.69 0.75 . 1.18 I1.18 1.42
17 0.75 0.77 0.83 0.95 1.30 1.34 1.61 2.17
20 0.89 0.94 0.94 1.06 1.46 1.61 1.77 2.56
as 1.08 I.14 .14 1.34 1.65 1.81 2.17 2.8
30 1.34 1.34 1.34 1.54 1.93 2.21 2.56 3.19
as 1.53 I1.53 1.69 1.73 2.21 2.56 2.8 3.58
40 1.73 1.73 1.93 1.97 2.44 2.87 3.19 3.94
45 1.04 1.94 2.13 2.17 2.72 3.07 3.58 .4.33
50 2.13 2.13 2.36 2.44 2.91 3.27 3.94 4.65
55 2.33 2.41 2.56 2.64 3.27 3.58 4.33 5.04
6o 2.53 2.67 2.84 2.84 3.47 3.98 4.63 5.43
65 2.72 2.86 3.03 3.03 3.66 4.37 5.04 5.83
70 2.91 3.06 3.23 3.3t 4.06 4.57 5.43 6.54
75 3.u 3.25 3.43 3.50 4.25 4.76 5.83 6.93
80 3.31 3.55 3.62 3.70 4.65 5.12 6.22 7.32
8s 3.50 3.75 3.90 4.06 4.84 5.51 6.54 7.56
9 3.84 304 4.09 4.25 5.16 5.91 6.93 8.15
95 4.08 4.21 4.29 .. 5.35 6.22 7.32

I00 4.23 4.41 4.49 5.55 6.61 7.91

10§ 4.53 4.61 4.69 5.93 7.01 8.3r

110 4.72 4.8 4 88 6.30 7.40 8.38

120 5.12 5.20 5.28 .. 6.69 7-99 9.

130 5.5¢ 5.67 5.83 . 7.48 8.50 10.32

140 5.9x1 6.06 6.22 . 7.87 9.29 I1.J0

150 6.38 6.46 6.61 . 8.39 10.08 11.89

160 6.77 6.85 7.01 . 8.98 10.87 12.68 .

170 7.-17 7.40 7.40 .- 9.76 1x.50 13.47 .

180 7.56 7-8 7.80 . 10.55 11.89 14.25

190 7.95 8.19 8.35 10.95 12.68 14.88 ...

200 8.35 8.58 8.14 11.73 13.47 15.67 .
Type BM Ball Bearings Type BIC Bail Bearings

N Bearing Size, . -
Min. Shalt | Max. Shaft . Min. Shaft { Max. Housing
Bore, | Shoulder | Shoulder Inches Shoulder | Shoulder
* | Diam,, In. { Diam., In. || g o [ 0.D. | Width Diam., In. Diam., In.

5 b2 3% 16 36 | 342 3e 3o

6 8¢ 7% 3 ¢ 542 ¥ 74e

7 336, 7 W | 8 foxgs| Be 8o

8 3364 7% i 15 1164 e 746

9 e 1142 14 34 742 846 114¢

10 154, 1}43 3% 7% 743 e 134¢

b3 3364 13s 3% b33 14 {e e

12 e 13 5¢ 138 949 I 134

13 194, 1764 34 156 e 7% 114

14 84 1942 7% 174 38 134

15 e 1942 I 3 136 32

16 €964 12364 134 234 e 14 2

17 5164 11942 134 Y 3 13§ 216

19 5764 146 138 214 e 1421 238

20 594 12343 e | 288 | Us 136 2}4

25 4 13%2 cee [N

bo. Also given in thig standard are similar data for sizes of 4 to 9 mm bore and 220 to 320 mm
re. -
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BANG 24: CAC DUGNG KINH TIEU CHUAN AFBMA CUA
BICH CHAN TRUC CUC TIEU VA BICH CHAN LO CUC PAI
CHO O PUA TRU

Tuhle 24. AFBMA STANDARD MINIMUM SHAFT SHOULDER
AND MAXIMUM HOUSING SHOULDER DIAMETERS
FOR CYLINDRICAL ROLLER BEARINGS

Minimum Shaft Shoulder Maximum Housing Shoulder
Diameter,! inches Diameters,? inches
Bore, -
m. Dimen. | Dimen. | Dimen. | Dimen. | Dimen. | Dimen. | Dimen. | Dimen.
Series | Series | Series | Series | Series | Series | Series | Series
19 10 02 o3 19 10 o2 03
10 .52 .55 .58 .92 1.05 1.19
12 . .60 .62 .67 I.00 1.1% 1.26
15 .72 .74 .81 I.13 1.23 1.345
17 .82 .82 .go 1.26 1.43 1.63
20 .96 1.02 1.02 I.33 I.45 1.68 1.82
25 I1.1§ 1.20 I.24 1.53 I.71 1.85 2.20
30 I.38 I.42 1.49 £.73 1.98 2.22 2.52
35 1.59 1.64 1.72 2.00 2.24 2.57 2.81
40 1.80 1.86 1.93 2.29 2.47 2.87 3.20
45 2.00 2.08 2,20 2.51 2.73 3.08 3.56
50 2.13 2.21 2.27 2.40 2.68 2.93 3.26 3.90
55 2.36 2.44 2.52 2.62 2.96 3.20 3.60 4.28
60 2.56 2.64 2.73 2.87 3.16 3.49 3.99 4.64
65 2.76 2.84 3.03 3.10 3.36 3.609 4.33 5.00
70 2.99 3.05 3.22 3.32 3.72 4.07 4.58 5.34
75 3.18 3.25 3.37 3.56 3.92 4.27 4.73 5.74
8o 3.38 3.48 3.59 3.78 4.11 4.63 5.09 6.08
85 3.63 3.68 3.86 4.08 4.48 4.83 5.48 6.47
90 3.82 3.92 4.06 4.26 4.67 5.18 5.81 6.80
os 4.02 4.11 4.29 4.53 4.87 5.38 6.18 7.16
00 4.22 4.31 4.57 4.82 5.7° 5.58 6.58 7.66
105 4.41 4.56 4.78 5.04 5.44 5.91 6.90 8.o1
110 4.61 4.80 5.01 5.35 5.64 6.27 7.24 8.55
120 5.11 5.20 5.48 5.82 6.21 6.66 7.83 9.26
130 5.48 5.63 5.87 6.31 6.76 7.41 8.42 10.02
140 5.87 6.05 6.36 6.77 7.15 7.80 9.15 10.68
150 6.36 6.47 6.86 7.13 7.84 8.36 9.88 11.50
160 6.76 6.91 7.31 7.70 8.24 8.92 10.61 12.16
170 7.15 7.41 7.76 8.12 8.63 9.61 11.32 12.93
180 7.60 7.86 8.17 8.63 9.38 10.35 11.74 13.60
Xg0 7.99 8.25 8.67 9.04 9.78 10.74 12.46 14.07
200 8.48 8.70 9.15 9.57 10.49 I1.47 13.17 14.72
220 9.27 9.62 10.08 11.28 12.58 14.65 | .....
240 10.05 10.40 11,00 12.07 13.37 16.08
260 11.0I 11.35 11.97 oo} 13.50 14.82 ¥7.56
280 11.80 12.14 12.67 14.29 15.61 18.26
300 12.77 13.08 13.80 15.72 17.08 19.80
320 13.56 13.86 14.70 16.51 17.83 21.18 | .....

1 Minimum shaft shoulder diameter which will satisfy the mazimum inner race corner
contour.

2 Maximum housing shoulder diameter which will satisfy the mazximum outer race
corner contour.

Shoulder diameters outside these limits may be used upon advice of the particular
manufacturer whose bearings are to be used.
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1. BANH RANG TRU THANG
SPUR GEARING
THEU CHUAN MY VE DANG RANG TRU THANG
AMERICAN STANDARD SPUR GEAR TOOTH FORMS

BASK TOOTH
CIRCULAR PITCH CKN

= .
B\ T

Basic Rack of the 14 1/2-Degree Full-Depth involute System

BASIC_TOOTH
- CIRCULAR PITCH TRICRIESS '

e . —
Basic Rack of the 20-Degree Full-Depth involute System

1418

Approximation Y' Basic Rack for the 14 1/2-Degree Composite System

BASIC TOOTH
[ Twickness |
CIRCULAR PITCH zo-t__

A \/

{ WORKING DEPTH

A !

—— —— =

TRINRUR CLEARRNCE
Basic Rack of the 20.-Degree Stub Involute System

MNIUN
DEVENDUN




CONG THUC RANG - DANQ RANG TRU THANG TIEU

CHUAN MY
FORMULAS FOR TOOTH PARTS - AMERICAN STANDARD SPUR
GEAR TOOTH FORMS
To Find Diamelt(l;:(l):liltch, P Ckmgo$§Ch' £ O]

143%-DEGREE INVOLUTE FULL-DEPTH TEETH
1434-DEGREE COMPOSITE FULL-DEPTH TEETH
20-DEGREE INVOLUTE FULL-DEPTH TEETH

Addendum

Minimum Dedendum
Working Depth
Minimum Whole Depth

Basic Tooth Thickness
on Pitch Line

Minimum Clearance

@ =1.000+P
b =1.157 +P
ki =2.000 +P
he =2.157 +P
t =1.5708 +P

¢ =0.157 +P

a =0.3183 Xp
b =0.3683 Xp
hy =0.6366 X
k¢ =0.6866 X P
¢t =o.500Xp

¢ =0.050Xp

20-DEGREE INVOLUTE FINE-PITCH TEETH

Addendum
Dedendum
Working Deptb.
Whole Depth

Basic Tooth Thickness
on Pitch Line

@ =1.000-+P

b =(r.200 +P) +0.002
k. =(2.000 +P)

hi =(2.200 +P) +0.002

t =1.5708 +P

@ =0.3183 Xp

b =(0.3820 Xp) +0.002
i =(0.6366 Xp)

he =(0.7003 X$) +0.002
¢t =o.500 Xp

Clearance ¢ ={(0.200 +P) +0.002 ¢ =(0.0637 Xp) +0.002
20-DEGREE INVOLUTE STUB TEETH

Addendum 3 =0.800 +P a =0.2546 Xp
Minimum Dedendum b =1.000+P b =0.3183 X¢
Working Depth kit =1.600 +P hx =0.5092 Xp
Minimum Whole Depth | h; =1.800 +P h: =0.§729 Xp

Basic Tooth Thickness t =1.5708 +F t =0.500 Xp

on Pitch Line
Minimum Clearance ¢ =0.200 +P ¢ =0.0637 Xp i

Note: Radius of fillet equals 114 % clearance for 14%~degrée full-depth teeth

and 134 X clearance for 20-degree full-depth teeth.

Note: A suitable working tolerance should be considered in connection with
Minimum-clearance between the top of the
gear tooth and the bottom of the mating gear space is specified as minimum so
as to allow for necessary cutter clearance for all methods of producing gears.

all minimum recommendations.
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PHAN RANG - TIEU CHUAN MY PUONG THAN KHAI

% A . b | . N
CHIEU SAU TOAN PHAN 14 , VA 26 DO
(BA NIj_I_(_zfi_ NG 4/7_1{(!(: rfl{(_)g{g kinh)

Diam- |Equivalent Standard Standard Working . Standard Whole
Bien | BT | fsiess, |Addendum | DR | Dedendum | Depthiof
P b t a ke b ke
14 6.2832 3.1416 2.0000 4.0000 2.3142 4.3142
% 4.1888 2.0944 1.3333 2.6666 1.5428 2.8761
b § 3.1416 1.5708 1.0000 2. 0000 1.1571 2.1571
1371 2.5133 1.2566 0.8000 1.6000 0.9257 X.7257
1% 2.0944 ¥.0472 ©.6666 1.3333 0.7714 1.4381
1% 1.7952 0.8976 0.5714 1.1429 0.6612 1.2326
2 1.5708 0.7854 0. 5000 I.0000 0.578s% 1.0785
24 1.3963 0.698x 0.4444 o.8888 0.5143 0.9587
2% 1.2566 0.6283 0. 4000 0. 8000 0.4628 0.8628
2% 1.1424 0.5712 0.3636 ©.7273 0.4208 0.7844
3 X.0472 0.5236 0.3333 0.6666 -0.3857 0.7190
3% 0.8976 0.4388 0.2857 0.5714 0.3306 0.6163
4 0.7854 0.3927 0.2500 0. 5000 0.2893 0.5393
s 0.6283 0.3142 0. 2000 0. 4000 0.2314 ©0.4314
6 0.5236 0.2618 0. 1666 0.3333 0.1928 0.3595
7 0.4488 0.2244 0.1429 0. 2857 0.1653 0.3081
8 0.3927 0.1963 0.1250 0.2500 0.1446 0.2696
9 0.3491 0.174% o.111Y 0.2222 0.7286 ©0.2397
10 0.3142 0.1571 0. 1000 0. 2000 0.1157 0.2187
b3 o.2856 0.1428 0.0909 ©.1818 0.1052 0. 1961
12 0.2618 0.1309 0.0833 0. 1666 ©.0964 o.1798
13 0.2417 0.1208 0.0769 0.1538 0.08g0 0.1659
14 0.2244 o.1122 0.0714 0.1429 0. 0826 0.1541
15 0.2094 ©.1047 ©.0666 0.1333 o.0771 0.1438
16 0.1963 0.0982 o.0625 0.1250 0.0723 0.1348
17 0.1848 0.0924 0.0588 o0.1176 0.0681 0.1269
18 0.1745% 0.0873 ©.0555 o.1111 0.0643 0.1198
19 0.1653 0.0827 0.0526 ©0.1053 0.0609 0.1135
20 o.1571 0.0785 ©0.0500 0. 1000 0.0579 0.1079
22 0.1428 0.0714 0.0455 0.0909 0.0526 0.0980
24 0.1309 0.0654 0.0417 0.0833 0.0482 0.0898
25 0.1208 0. 0604 0.0385 0.0769 0.0445 ©.0829
28 0.1122 0.0561 0.0357 0.0714 0.c413 0.0770
30 0.1047 0.0524 0.0333 0.0666 0.0386 0.0719
32 0.0982 0.0491 0.03I2 0.0628 0.0362 0.0674
34 0.0924 0.0462 0.0294 0.0588 0.0340 0.0634
36 0.0873 0.0436 0.0278 0.0555 0.0321 0.0599
38 0.0827 0.0413 0.0263 0.0526 0.0304 0.0568
40 0.0783 0.0393 0.0250 0.0500 0.0289 0.0539
42 0.0748 0.0374 0.0238 0.0476 0.027§ 0.0514
44 0.0714 0.0357 0.0227 ©0.0455 0.0263 9.0490
46 0.0683 0.0341 0.0217 0.0433 0.0252 0.0469
48 0.0654 0.0327 ©.0208 0.0417 0.0241 ©.0449
50 0.0628 0.0314 0.0200 0.0400 0.0231 0.0431

* B gr 20-degree full-depth teeth of 20 diametral pitch and finer see tables beginning on
page 659.
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PHAN RANG - TIEU CHUAN MY, PUONG THAN KHAI
x - I X l N "
CHIEUSAU TOAN PHAN 14 | VA 20 D0
BANH RANG butdc chu vi)

. Equivalent | Standard Working Whole
Circular A ? Standard Standard
Pitch | Diametral | Cireular | y3gendum | Dgthol | Dedendum | Dgpthiof
» P t e ke b he
4 0.7854 2.0000 1.2732 2.5464 1.4732 2.7464
3% 0.8976 1.7500 1.1140 2.2281 1.28g0 2.4031
3 1.0472 1.5000 0.9549 1.9098 1.1049 2.0598
2%} 1.1424 1.3750 0.8753 1.7506 1.0128 1.8881
2% 1.2566 1.2500 0.7957 1.5915 0.9207 1.716%
2% 1.3963 1.1250 0.7162 ¥.4323 0.8287 1.5448
2 1.5708 I.0000 0.6366 1.2732 0.7366 X.3732
1% 1.6755 ©0.9375 0.5968 1.1937 0.6906 1.2874
1% 1.7952 0.8750 0.5570 I.1141 0.6445 1.2016
1% 1.9333 0.812§ 0.5173 1.0345 ©0.5985 1.1158
1% 2.0944 | 0.7500 | ©0.4775 | ©0.9549 | ©.5525 1.0299°
1%e 2.1855% 0.7187 ©.4576 0.9151 0.5204 0.9870
1% 2.2848 0.6875 0.4377 0.8754. | ©.5064 0.9441
1%e 2.3936 0.6562 0.4178 0.8356 0.4834 0.9012
1% 2.5133 o.6250 0.3979 0.7958 0.4604 0.8583
1% 2.6456 ©.5937 0.3780 - | o.7560 ©.4374 0.8154
% 2.7925 o.5625 0.3581 o.7162 0.4143 0.7724
1}e 2.9568 0.5312 0.3382 0.6764 0.3913 0.7295
I 3.1416 | o.goco .| o0.3183 0.6366 0.3683 0.6866
184 | 3.3510 0.4687 ,| o0.2984 0.5968 ©.3453 0.6437
% 3.5904 0.4375 0.2785 0.5570 0.3223 0. 6ooy
1349 | 3.8666 0.4062 < | 0.2586 0.5173 0.2993 0.5579
% 4.1888 ©.3750 0.2387 0.4773 0.2762 0.5150
e | 4.5696 ©.3437 0.2189 ©.4377 0.2532 0.4720
3% 4.7124 0.3333 0.2122 0.4244 ©.2455 0.4577
86 5.0265 0.3125 0.1989 0.3979 0.2301 ©.4291
%s 5.58s1 0. 2812 0.1790 0.3581 0. 2071 0.3862
% 6.2832 0.2500 0.1592 0.3183 0.1842 0.3433
Ths 7.1808 ©.2187 0.1393 0.2785 o.1611 ©0.3003
%% 7.8540 0. 2000 0.1273 0.2546 0.1473 0.2746
3% 8.3776 0.1875 0.1194° | o0.2387 0.1381 0.2575%
% 9.4248 0.1666 0.1061 0.2122 0.1228 0.2289
%6 | 10.0831 0.1562 ©0.0995 0.1989 0.1I51 0.2146
% | 10.9956 0.1429 ©0.0909 0.1819 0.1052 0.1962
% 12.5664 0.1250 ©.0796 0.1591 0.0921 0.1716
% 14.1372 0.1I11 0.0707 0.1415 ©.0818 0.1526
3% 15. 7080 0. 1000 0.0637 0.1273 0.0737 0.1373
%e | 16.7552 0.0937 0.0597 0.1194 0.0690 0.1287
% 18. 8496 0,0833 0.0531 | 0.1061 o.0614 0.1144
% 21.9911 0.0714 0.0455 ©.0910 0.0526 0.0981
% 25.1327 0.0625 0.0398 0.0796 0.0460 0.0858
% 28.2743 0.0555% 0.0354 0.0707 0.0409 0.0763
Yo | 31.4159 0.6500 0.0318 0.0637 0.0368 | 0.0687
e | s0.2655 0.0312 0.0199 0.0398 0.0230 | 0.0429

pa‘ Fg;g 20-degree full-depth teeth of 20 diametral pitch and finer see tables beginning on
ge 659.
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PHAN RANG - TIEU CHUAN MY, HE THONG 1 - BUGC MIN
THAN KHAI 20 DO
GEAR TOOTH PARTS - AMERICAN STANDARD 20-DEGREE INVO-
LUTE FINE-PITCH SYSTEM - |

Diametra| Circular | $80dard { Standard | Working | Standard | Whale
Pitch Pitch Thickness Addendum Depth Dedendum Depth
P P { [ hi b ke
20 0.15708 '+ 0.07854 0.0500 0.1000 0.0620 0.1120
21 0..14960 0.07480 ©.0476 0.0952 ©.059I | 0.1068
22 ©.14280 0.07140 ©.0455 0.0909 0.0565 0.1020
23 0.13659 . 0.06830 0.0435 c.0870 0.0542 o 0977
24 0.13090 . 0.06845 ©.0417 0.0833 0.0520 0.0937
25 0.12566 0.06283 0.0400 ©.0800 ©,0500 ©0.0900
26 c.lzogg 0.06042 0.0385 0.0769 0.0482 ©.0866
27 0.116 0.05818 0.0370 0.0741 ©.0464 0.0835
28 0.11220 0.95610 0.0357 0.0714 0.0449 0.0806
29 ©.10833 0.05417 0.0345 0.0690 0.0434 0.0779
30 0.10472 0.05236 ©.0333 0.,0667 0.0420 0.0753
3t 0.10134 0.05067 0.0323 0.0645 0.0407 ©0.0730
32 ©0.09818 0.04909 0.0313 - 0.0625 0.0395 0.0708
33 ©.09520 ' 0.04760 0.0303 0.0606 0.0384 ©,0687
34 0.09240 ' 0.04620 0.0294 0.0588 0.0373 ©,0667
35 0.08976 0.04488 0.0286 0.0571 0.0363 0.0649
36 ©.08727 ©.04363 0.0278 0.0556 0.0353 0.0631
37 0.08491 0.04245 0 V27U .0541 0.0344 0.0615
38 0.08267 ©.04134 9.0263 0.0526 0.0336 0.0599
39 0.08055 ©.04028 5.0256 0.0573 ©0.0328 0.0584
40 0.07854 ©.03927 ©:0250 o 0500 0.0320 0.0570
41 0.07662 0.03831 0.0244 0.0488 . 0.0313 ©.0557
42 0.07480 0.03740 0.0238 - 0.0476 0.0306 0.0544
43 0.07306 0.03653 0.0233 - 0.0465 0.0299 0.0532
44 0.07140 0.03570 0.0227 ©.0455 0.0293 0.0520
45 0.06981 . 0.0349T 0.0222 0.0444 ©0.0287 ©.0509
46 ©.06830 0.63415 0.0217 0.0435 0,028t 0.0498
47 0.06684 ©0.03342 0.0213 0.0420 0.0275 0.0488
48 0.06545 0.03272 0.0208 0.0417 0,0270 ©0.0478
49 0.06411 0,03206 0.0204 0.0408 0.0265 0.0469
50 2.06283 0.03142 0.0200 0.0400 0.0260 a,0460
51 0.06160 0.0, 0.0196 0.0392 0.0255 0.0451
52 0. 06042 ©.03021 ©0.019% 0.0385 0.,0251 0.0443
53 0.05928 0.02964 ©0.0189 0.0377 0.0246 0.0435
54 0.05818 ©.020009 0.0185 0.0370 0.0242 0.0427
55 0.05712 0.02856 0.0182 0.0364 0.0238 0.0420
56 o.05610 0.0280% 0.0179 0.0357 0.0234 0.041L
57 0.05512 0.02756 ©.0175 0.0351 0.0231 0. 04
58 0.05417 0.02708 0.0172 0.0345 0.0227 0.0399
59 0.05325 0.02662 0.0169 0.0339 ©.0223 ©0.0393
6o 0.05236 0.02618 o.0167 0.0333 0.0220 0.0387
61 ©.05150 0.02575 o.0164 , 0.0328 0.0217 0.0381
62 0.05067 ©.02534 0.0161 ©0.0323 0.0214 0.0375
63 0.04987 ©0.02493 0.0159 0.0317 0.0210 0.0369
64 0.04909 ©.02454 ©.0156 0.0312 0.0208 0.0364
65 0.04833 0.02417 0.0154 - 0.0308 ©.0205 0.0358
66 o.04760 0.02380 0.0152 0.0303 0.0202 0.0353
67 0.04689 0.02344 ©.0149 ©.0299 0.0199 0.0348
68 0.04620 0.02310 0.0147 0.0294 ©0.0196 0.0344
69 0.04553 0.02277 ©.0145 ©.0290 0.0194 6.0339
10 0.04488 0.02244 0.0143 .0.0286 o0.0191 0.0334
71 0.04425 0.02212 0.0141 0.0282 0.0189 0.0330
72 0.04363 0.02182 ©,0139 0.0278 0.0187 0.0326
73 ©,04304 0.02152 0.0137 0.0274 0.0184 0.0321
74 0.04245 0.92123 0.0135 - 0.0270 0,0182 0.0317
75 0.04189 0.02094 0.0I33 .0.0267 0.018¢ 0.0313
76 0.04134 |- 0.02067 0.0132 o.0263 _| o.o178 6.0309
77 ©0.04080 ©.02040 0.0130 ©.0260 o.o176 . 0.0300
78 0.04028 ©.02014 o.o128 0.0256 ©.0174 ' 0.0302
70 0.03977 |~ o.01088 0.0127 ©0.0253 0.0172 _0.0298

All dimensions are in inches.



872
PHAN RANG - TIEU CHUAN MY, HE. THONG 2 - BUGC
THAN KHAI MIN
GEAR TOOTH PARTS - AMERICAN STANDARD 20-DEGREE INVO-
LUTE FINE-PITCH SYSTEM - 2

Diametral] Circular Sé‘.ir"d?';i Standard | Working | Standard Whole
Pitch Pitch Thxiccl:ln:s < Addendum Depth Dedendum Depth
P P [} ] hk b he
8o 0.03927 ©0.01964 0.012§ 0.0250 0.0170 0.0295
81 0.03879 0.01939 0.0123 ©.0247 0.0168 0.0292
82 0.03831 ©.01016 0.0122 0.0244 0.0166 0.0288
83 0.03785 0.01803 0.0120 0.0241 c.0165 0.0285
84 0.03740 0.01870 0.0119 0.0238 0.0163 0.0282
85 0.03696 o.01848 0.0118 0.0235 0.0161 ©0.0279
86 0.03653 0.01827 0.0116 0.0233 0.0160 0.0276
87 0.03611 ©.01806 ©.0115 0.0230 0.0158 ©.0273
88 0,03570 ©0.01785 0.0114 0.0227 0.0156 0.0270
89 0.03530 0.01765 0.0112 0.0225 0.0155 0.0267
90 ©.03491 ©.01745 ©.0111 0.0222 0.0153 ©.0264
o1 0.03452 0.01726 0.0110 0.0220 0.0152 0.0262
92 0.03415 0.01707 0.0109 0.0217 0.0150 ©0.0259
93 ©.03378 0.01689 0.0108 0.0218 0.0149 0.0257
94 0.03342 0.01671 0.0106 0.0213 0.0148 0.0254
95 0.03307 ©0.01653 0.0105 0.0211 0.0146 ©0.0252
96 0.03272 ©.01636 0.0104 ©0.0208 0.0145 ©.0249
97 0.03239 0.01619 0.0103 0.0206 0.0144 0.0247
o8 ©.03206 0.01603 0.0102 0.0204 0.0142 ©0.0244
99 0.03173 0.01587 o.0101 0.06202 0.0141 0.0242
100 ©.03%42 0.01571 ©.0100 ©0.0200 0.0140 ©.0240
101 0.03110 0.01555 ©.0099 0.0198 ©.0139 0.0238
102 0.03080 0.01540 0.0098 0.0196 0.0138 ©0.0236
103 ©0.0305¢ 0.01525 0.0097 ©.0104 0.0137 0.0234
104 0.03021 0.015%0 0.0096 ©.0102 0.0135 0.0232
105 0.02092 0.01496 0.0095 ©.0190 0.0134 ©.0230
106 0.02964 0.01482 ©.0094 0.0189 0.0133 ©0.0228
107 0.02936 0.01468 0.0093 0.0187 ©.0132 ©.0226
108 ©0.02909 0.01454 ©.0093 0.0185 0.0131 0.0224
100 ©.02882 0.01441 ©.0002 ©,0183 ©.0130 0.0222
110 0.02856 0.01428 0.0091 0.0182 0.0129 0.0220
311 0.0283¢c 0.01415 0.0000 o.0180 0.0128 0.0218
¥12 0.02805 0.01402 ©.0089 0.0179 0.0127 0.0216
113 0.02780 0.01390 0.0088 0.0177 0.0126 ©.0215
14 ©0.02756 0.01378 v.0088 0.0175 ©.0125 0.0213
115 0.02732 ©.01366 0.0087 0.0174 0.0124 0.021%
116 0,02708 0.01354 0.0086 0.0172 0.0123 0.0210
117 0.02685 0.01343 0.0085 o.0171 0.0123 ©.0208
118 0.02662 0.01331 | 0.0085 0.0169 0.0122 0.0206
119 0.02640 0.01320 0.0084 0.0168 0.0121 0.0205
120 0.02618 0.01309 0.0083 0.0167 0.0120 ©.0203
121 6.02596 0.01208 0.0083 0.0165 o.0119 0.0202
122 0.02575 0.01288 0.0082 ©.0164 o.o118 0.0200
123 0.02554 0.01277 0.0081 0.0163 o0.0118 0.0199
124 0.02534 0.01267 0.0081 0.0161 0.0117 0.0197
328§ 0.02513 0.01257 0.0080 0.0160 0.0116 0.0196
126 0.02493 0.01247 0.0079 0.0159 0.0115 0.0195
127 0.02474 0.01237 ©.0079 0.0157 0.0114 ©.0193
128 0.02454 0.01227 0.0078 0.0156 0.0114 0.0192
129 0,02435 o.01218 0.0078 ©0.0155 0.0113 0.0191
130 0.02417 ©0.01208 0.0077 ~~0.0154 0.0112 0.0189
131 0.02398 ©0.01199 0.0076 I* o.0153 [ o.o112 . 0.0188
132 0.02380 0.01190 0.0076 0.0152 0.0I11 o.0187
133 0.02362 ©0.01181 0.0075 ©0.0150 ©.0110 0.0185
134 0.02344 0.01172 0.0075 0.0149 0.0110 0.0184
135 0.02327 o.01164 0.0074 0.0148 0.0109 ©.0183
136 0.02310 0.01153 0.0074 0.0147 0.0108 0.0182
137 ©.02203 ©.01147 ©.0073 0.0146 o.0108 ©. o181
138 0.02277 0.01138 0.0072 0.0145 o.0107 0.0179
139 0.02260 ©0.01130 0.0072 0.0144 0.0106 0 0178

All dimensions are in inches.



PHAN RANG - TIEU CHUAN MY, HE THONG 3 - BUGC
THAN KHAI MIN
GEAR TOOTH PARTS - AMERICAN STANDARD 20-DEGREE INVO-
LUTE FINE-PITCH SYSTEM - 3 '

Diametral| Circular Sé:gﬁi‘;? Standard | Working | Standard Whole
Pitch Pitch Thickness Addendum Depth | Dedendum Depth
P P [ 8 Ak b ht
140 0.02244 ©0.01122 0.0071 0.0143 0.0106 0.0177
141 ©0.02228 0.01114 ©.0071 0.0142 0.010% 0.0176
142 ©.02212 0.01106 0.0070 ©.0141 ©.0105 0.017§
143 0.02197 0.01008 0.0070 0.0140 0.0104 0.0174
144 0.02182 0.0109% 0.0069 0.0139 0.0103 ©.0I73
145 0.02167 0.0108, ©.0069 0,0138 0.0103 ©0.0172
146 ©.021532 ©.0107 ©0.0068 0.0137 ©.0102 0.01731
147 0,02137 0.01069 ©.0068 ©.0136 0.0102 0.0170
148 0.02123 ©.01061 ©.0068 ©.0135 o.010L 0.0169
149 0.02108 ©0.01054 0.0067 0.0134 0.0101 0.0168
150 0.02004 0.01047 0.0067 0.0133 0.0100 0.0167
151 0.02081 ©.01040 0.0066 0.0132 0.0099 0.0166
152 0.02067 ©.01033 0.0066 0.0132 0.0099 0.0168
183 0.02053 ©0.01027 0.0005 0.0131 0.0098 0.0164
154 ©.02040 0.01020 ©.0065 ©,0130 0.0098 0.0163
155 0.02027 0.01013 0.0065 0.0129 0.0097 0.0162
156 0.02014" ©.01007 ©.0064 0.0128 0.0097 o.016x
157 0.02001 0.01001 0.0064 0.0127 0.0096 0.0160
158 0.01988 ©0.00994 0.0063 0.0127 0.0096 0.0159
159 0.01976 0.00488 0.0063 0.0126 0.0095 0.0158
160 ©.01964 0.00982 0.0063 0.0125 0.0095 ©.0158
16x ©.01951 ©.00976 0.0062 0.0124 ©0.0095 0.0157
162 0.01939 0.00970 ©.0062 0.0123 ©0.0004 0.0156
163 0.01927 0.00964 ©.0061 0.0123 0.0004 ©0.0I55
164 0.01916 0.00958 0. 0061 0.0122 0.0003 0.0154
163 0.01904 0.00952 ©.0061 ©.013% ©.0093 0.0153
166 0.01893 0.00946 0.0060 0.0120 0.0002 0.0153
167 ©.01881 0.00041 0.0060 0.0120 0.0092 0.0152
168 0.01870 0.00035 0.0060 0.0K19 ©.0091 0.0151
169 0;01859 0.,00929 0.0059 o,0118 0,0001 0.0150
170 ©0.01848 0.00924 ©0.0059 0.0118 0.0001 0.0149
m ©.01837 ©.00919 0.0058 ©.0117 ©.0090 0.014
172 0.01827 0.00913 0.0058 0.0116 0.0090 0.014
173 0.01816 ©.00908 0.0058 o.0116 ©.0089 0.0I47
174 0.01806 0.00903 0.0057 0.0115 0,0089 0.0146
175 0.01795 ©.00898 0.0057 0.0114 ©.0089 0.0146
176 0.01785 0.00893 ©.0057 ©.0I14 0.0088 ©.0145
7 0.01775 ©.00887 0.0056 0.0113 0.0088 " 0.0I44
178 ©.01765 0.00882 0.0056 0.0I12 0.0087 ©.0144
179 ©.01755 0.00878 ©0.0056 0.0112 0,0087 ©0.0I43
180 0.01745 ©.00873 0.0056 0.0311 0.0087 ©0.0142
181 0.01736 0.00868 0.005% ©.01I0 ©.0086 0.0142
182 0.01726 ©.00863 0.0055 o.0110 0.0086 0.0141
183 0.01717 0.00858 ©.0055 0.0109 0.0086 0.0140
184 o.01707 0.00854 0.0054 0.0109 0.0085 0.0140
185 ©0.01698 0.00849 0.0054 0.0108 0.0085 ©.0139
186 o.01689 0.00845 0.0054 0.0108 0.0085 ©0.0138
187 o.o1680 ©.00840 0.0053 0.0107 0.0084 0.0138
188 0.01671 ©0.00836 ©.0053 0.0106 0.0084 ©.0137
189 0.01662 0.0083% ©.0053 0.0106 0.0083 0.0136
190 . 0.01653 0.00827 ©.0053 0.010§ ©.0083 0.0136
191 0.01645 0.00822 0.0052 0.010% 0.0083 ©0.013%
192 0.01636 0.00818 0.0052 0.0104 0.0082 0.0135
193 o.01628 0.00814 0.0052 0.0104 0.0082 0.0134
194 o.01610 0.00810 0.0052 o.0103 0.0082 0.0133
105 0.01611 0.00806 0.0051 0.0103 0.0082 0.0133
196 0.01603 ©.00801 0.0051 0.0102 0.0081 0.01332
197 0.01595 0.00797 0.00S1 o.0102 0.0081 0.0132
198 ©.01587 ©.00793 0.,0051 0.0101 0.0081 0.0I3)
199 0.01579 0.00789 ©.0050 ©.0101 0.0080 0.013%
200 ©.01571 0.0078% 00,0050 0.0100 0.0080 0.0130

ensions are in inches,



TIEU CHUAN MY, HE THONG THAN KHAI

CHAN RANG 20 B0
AMERICAN STANDARD 2-DEGREE INVOLUTE STUB

TOOTH SYSTEM
Diametral| Circular Standard Standard Working Whole
Pitch | Pitch | [Sircular | {qdengum | Depthof Drdendum Depth of
P ? t [ he b he
BT 6.2832 3.1416 1.6000 3.2000 2.0000 '} 3.6000
B3 4.1888 2.0044 1.0667 2.1334 1.3333 2.4000
1 3.1416 1.5708 . 8000 1.6000 1.0000 1.8000
14 2.5133 1.2566 0.6400 1.2800 0.8000 I.4400
¢2] 2.0044 1.0472 0.5333 1.0666 0.6667 1.2000
34 1.7952 0.8976 0.4571 0.9142 0.5714 1.0285
2 1.5708 0.7854 0. 4000 0. 8000 0. 5000 ©.9000
24 1.3963 0.6981 0.3556 | o.y112 0.4444 o. 8000
236 1.2566 0.6283 0.3200 o.6400 0. 4000 0.7200
234 1.1424 0.5712 0.2909 0.5818 0.3636 0.6545
3 X.0472 0.5236 ©.2667 ©0.5334 0.3333 o.6000
34 0.8976 0.4488 0.2286 0.4572 0.2857 0.5143
4 ©0.7854 0.3927 0.2000 0.4000 0.2500 0.4500
5 0.6283 ‘0.3142 o.1600 ©0.3200 0.2000 0.3600
6 0.5236 | . 0.2618 0.1333 0.2666 0.1667 0. 3000
7 0.4488 ©0.2244 0.1143 0.2286 0.1428" 0.2571
8 0.3927 0.1963 0.1000 ©.2000 0.1250 0.2250
9 0.3491 0.1745 0.0889 0.1778 0.IIXI 0.2000
10 0.3142 0.1571 0.0800 o.1600 ©.1000 ©.1800
Ix 0.2856 0.1428 0.0727 0.1454 ©.0909 0.1636
12 0.2618 ©.1309 ©.0667 0.1334 0.0833 0.1500
13 0.2417 ©.1208 o.0615 ©0.1230 0.0769 0.1384
14 0.2244' | ©.1122 0.0571 0.1142 0.0714 0.1285
15 ©0.2094 | ;. 0.1047 0.0533 0.1066 0.0667 0.1200
16 0.1963. ] - 0.00982 0.0500 0.1000 o0.0625 0.1125
17 | ©.1848 ; 0.0924 0.0470 0.0940 0.0588 ©0.2058
18 -0.1745 | ,0.0873 | . 0.0444 0.0888 0.0556 0.1000
19 0.1653 © 0.0827 0.0421 0.0842 0.0526 ©0.0947
20 0.I571 | 0.0785 0.0400 o.0800 0. 0500 ©.0g00
22 - 0.1428 i 0.0714 0.0364 |- 0.0728 ©.0454 0.0818
24 0.1300 | 0.0654 0.0333 0.0666 0.0417 0.0750
26 0.1208 |} 0.0604 0.0308 0.0616 ©0.0384 0.0602
28 0.1122 i 0.056x 0.0286 ©.0572 ©.0357 0.0643
30 . 0.1047 ' 0.0524 0.0267 0.0534 0.0333 0.0600
32 0.0982 |1 0.0491 0.0250 | 0.0500 0.0312 0.0562
34 . 0.6924 : 0.0462 0.0236 . 0.0472 ©.0204 0.0530
36 0.0873 t ©.0436 0.0222 0.0444 ©.0278 0.0500
38 0.0827 |! 0.0413 0.0210 | ©0.0420 0.0263 ©0.0473
40 0.0785 | ©0.0393 0.0200 0.0400 0.0250 | 0.0450




LYR
HE THONG CHAN RANG AN KHOP
GEAR TOOTH PARTS - FELLOWS STUB TOOTH SYSTEM

[ Diametral Circular Working
Pitch Thickness Addendum Depth Dedendum | Whole Depth
34 0.5236 0.2500 0.5000 0.3125 0.5625
4% ©,3927 0.2000 0.4000 ©,2500 0.4500
34 0.3142 0.1429 0.2858 0.1786 0.3215
8¢ 0.2618 0.1250 0.2500 0.1563 0.2813
7% 0.2244 o.1111 ©0.2222 0.1389 0.2500
340 0,1964 0.1000 ©.2000 0.1250 0.2250
21 0.1745 ©.0509 0.1818 0.1137 0.2046
1942 0.1I571 ©0.0833 0.1666 0.1042 0.1875
114y 0.1428 0.0714 0.1428 0.0893 0.1607
1344 0.1309 0.0714 0.1428 0.0893 o.1607
13{e 0.1208 0.0625 0.1250 0.0781 ©.1406
144g ©.1122 ©0.0556 0.1112 0.0694 ©.71250
1644 0.0982 0.0476 0.0952 0.0501 0.1068
1844 0.0873 0.0417 0.0834 0.0520 0.0937
204e 0.0785 6.0385 0.0770 0.0482 0.0866
2349 0.0714 0.0345 o.0690 0.0434 0.0779
2443 0.0655 0.0313 0.0626 0.0395 Q.0708
2845 0.0604 ©0.0286 ©0.0576 0.0363 0.0649
2847 0.0561 0.0270 ©0.0540 0.0344 0.0615
3040 0.0524 ©0.0250 0.0500 ©0.0320 c.0570
32342 0.0491 0.0238 o.0476 ©.0306 ©0.0544
3445 0.0462 0.0222 0.0444 ©.0287 ©.0500
384s ©0.0436 ©.0208 0.9410 0.0270 ©.0478
3940 0.0413 0.0200 0.0400 0.0260 0.0460
404 6.0393 0.0185 0.0370 0.0242 0.0427

Gear Tooth Parts — Nuttall Stub Tooth System
(Based on: addendum = o.250 X circular pitch; dedendum = o0.300 X circular pitch.)"

Diam- | Bguiv | o Worki Whol
en ircular Orxing ole
;t{?}l Circular | Thickness Addendum Depth Dedendum|  pepep

Pitch

14 6.2832 3.1416 1.5708 3.1416 1.8849 3.4557
34 4.1888 2.0044 1.0472 2.0044 1.2566 2.3038

1 3.1416 1.5708 0.7854 1.5708 ©.9424 X.7278
144 2.5133 1.2566 0.6283 1.2566 0.7539 1.3822
136 2.0044 1.0472 ©.5236 1.0472 0.6283 I.1519
134 1.7952 0.8976 0.4488 0.8976 0.5385 0.9873
2 1.5708 0.7854 0.3927 0.7854 0.4712 0.8639
214 1.3963 0.6981 0.3490 0.6981 ©.4188 0.7678
214 1.2566 0.6283 0.3141 0.6283 0.3769 ©.6910
234 1.1424 ©.5712 0.2856 0.5712 ©.3427 v.6283
3 1.0472 0.5236 0.2618 0.5236 6.3141 0.5759
3% 0.8976 0.4488 0.2244 0.4488 c.2692 0.4936
4 0.7854 0.3927 ©0.1963 ©.3927 0.2355 ©.4318
s 0.6283 0.3141 0.1570 0.3142 0.1884 ©.3454
6 0.5230 ©0.2618 0.1300 0.2618 0,1571 0.288¢
1 0.4488 0.2244 ©.I122 ©.2244 ©.1346 0.2468
8 0.3927 0.1963 0.0981 0.1963 G.1177 0.2158
9 0.3491 0.1745 0.0872 0.1745 0.1046 ©.1918
10 0.3142 0.1571 0.0785 ©.1571 ©.0942 o.1727
I 0.2856 0.1428 c.0714 0.1428 0.0857 0.1571
12 0.2618 ©.1309 0.0654 0.1309 0.0785 0.1439
I3 0.2417 0.1208 0.0604 0.1208 ©0.0725 0.,1329
14 0.2244 0.1122 0.0561 0.1122 ©.0673 0.1234
15 ©.2004 0.1047 0.0523 0.1047 ©.0627 o.1150
16 0.1963 0.0982 0.0491 06,0982 0.0589 0.1080
17 0.1848 0.0924 0.0462 ©.0924 00,0554 0. 1016
18 0.1745 0.0873 0.0436 0.0873 0.0523 ©.0959
19 0.1653 © 0.0827 0.0413 0.0827 ©.0495 ©.0g908
20 0.1571 0.0783 0.0392 0.0785 b.0470 0.0862
22 0.1428 o.0714 0.0357 0.0714 ©0.0423 0,0785
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FORMULAS FOR DIMESIONS OF STANDARD SPUR GEARS-1

. Notntmn
¢ = Pressure Angle F = Face Width
a = Addendum ks = Working Depth of Tooth
b = Dedendum kg = Whole Depth of Tooth
¢ = Clearance N = Number of Teeth
C = Center Distance . If both geéar and pinion are referred to:
D = Pitch Diameter Ng@ = Number of Teeth in Gear
Dy = Base Circle Diameter Np = Number of Teeth in Pinion
Do = Outside Dizmeter $ = Circular Pitch
Dpgr = Root Diameter . P = Diametral Pitch
No Po Find Formula No. To Find Formula
General Formulas
1t | Base Circle 6a | Outside Diameter ;
Diameter Dy =D cos¢ (Full-depth Do=Y12
D Teeth) P
. . 3.1416D
za | Circular Pitch | p="=p 6b | Outside Diameter & +2)
6 (Full-depth Do="—— .
ab| Circular Pitch | 532422 Teeth) 3-14
78| Outside Diameter | . o
. No+Np (Amer. Stnd. | Do=2t18
o Lkt . Stnd. o
3a | Center Distance| C P Stub Teeth)
. (Wa+NP)t || 7b| Outside Diamet: .
Ci e GTRE G T i iameter i .
3b | Center Distance | C 6.2832 (Amer. Stnd. Do= g_N_—iﬁ)_g
6 _ Stub Teeth) 3.1416
. . o 3.141
D - -
48 | Diametral Pitch | P == 8 | Outside Diaineter | Do =D +20
. . N N
4b| Diametral Pitch P=5 ga | Pitch Diameter D=3
s5a Number of N"'P XD .
Teeth gb | Pitch Diameter - IZ; 2
sb | Number of N 3.1416D )
Teeth # 1o | Root Diameter* Dp=D—2b
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- FORMULAS FOR DIMENSIONS OF STANDARD SPUR GEARS - 2

No.| To Find Formula. No. To Fmd Formula
Formulas for 1414-degree Involute and Composite Full-Depth Teeth
and 20-degree Involute Fuil-Depth Teeth
113 | Addendum @ =1.000 +P 14a | Total Depth* he=2.157 +P
11h | Addendum 6=0.3183 X 14b | Total Depth* ki =0.6866 Xp
12a } Clearance ¢=0.157 +P 14¢ | Total Depth* he ma 4-b
12b | Clearance ¢ =0.050 Xp 15a | Working Depth| A =2.000 +P
13a | Dedendum*| b=1.157+P 15b | Working Depth | ks =0.6366 X2
-13b | Dedendum*{ & =0.3683 X2
Formulas for 20-degree Involute Fine-Pitch Teeth .
162 | Addendum | ¢ =1.000+P 108 | Total Depth* | k¢ _2.;00 4o.002
16b | Addendum | @ =0.3183 X2
0.200 19b | Total Depth* | k¢ =(0.7003 Xp)
17a | Clearance ¢ =——>40.002 +0.002
‘ 1gc | Total Depth* | & =a+b
17b | Clearance ¢ =(0.0637 Xp) 9 ° i P s=c+
+o.002 20a | Working Depth | A =202
182 | Dedendum*| 3 =230 +0.002 i
o P ’ 20b | Working Depth | k =0.6366 Xp
18b | Dedendum* | b =(0.3820 X2)
+0.002
Formulas for 20-degree Involute Stub Teeth
21a | Addendum 6 =0.800 +P 24a | Total Depth* b =1.800 +P
21b | Addendum 8 =0.2546 Xp || 24b | Total Depth* by =0.5729 Xp |
22a | Clearance ¢ =0.200 +P 24¢ | Total Depth* 'lxg -é +5. s
22b | Clearance ¢=0.0637 X¢ [l 25a | Working Depth| h =1.600+P
23a | Dedendum#*|" B =1.000 +P 25b | Working Depth | ht =0.5092 X
23b | Dedendum* b =0.3183 XP ‘
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Notation
D = Pitch Diameter ¢ = Sfandard Addendum
Do = Outside Diameter b. = Standard Dedendum
Dr = Root Diameter b; = Dedendum for Shaping
P = Diametral Pitch by, = Dedendum for Pre-shaving

143~ AND 20-DEGREE INVOLUTE FULL-DEPTH TEETH (19P and coarser)

¢ DoaD-.{-za =¥+(:XI—§)

Dr=D—12b = -’! - (2 X ﬂ) (Hobbed)®

, DR=D—2b.==—-—( ax i (Shaped)
DR =D — 2y, = -—I; - (2 X —P— (Pre-shaved)t
Dp= D — 2b,, = % - (n X %) (Pre-shaved)?

20-DEGREE INVOLUTE FINE-PITCH FULL-DEPTH TEETH (2P and finer)

$ Do=D-+42a =Jl+(2x%)

Dr=D-—-20 = % + o ooz) (Hobhied or Shaped)

Dp = D — 2bp, = -—I; - ( + o.ooa) (Pre-shaved)®

20-DEGREE INVOLUTE STUB TEETH
N 0.8
Do = D+2a=?+(zx—P—)

Dr=D-m=_ (3 x 1“5) (Hobbed)

P
- D= D — 2bp, = % _ (2 X l—i,s—s (Pre-shaved)t
20 DEGREE INVOLUTE FELLOWS STUB TEETH
Do =D+2a = ivl;-}- (2 X 7,‘—,) P is the numerator
N 125 foator in the Felows
Dp=b-2 =5~ (2 X5 ) (Shaped) stub tooth desig-
Dp = D — 2bp, = I—VI; - (2 x L 35) Pre-shaved)! nation-

* For 14}4-degree involute full-depth teeth of 20 djametral pxtch and finer, some com-
panies use hobs that produce a dedendum of (1.200 + P) + o

& Using pre-shaved dedendum of 1. 35 + P recommended by thhlgan Tool Co.

An approximate roi tionship of 1.35 + P for the dedenda of pre-shaved gears is recom-
mended by National Br--ach & Machine Co. for spur gears. Specific dedendum values
based upon clearan wes recommended by this company for different diametral pitches and
dxﬁerent types of teeth will be found in Tables 3, 4, and 6.

sm%pr&shaved dedendum of 1.45 + P, which provides the additional depth for pre-
shavmg y shaping, recommended by The Fellows Gear Shaper Co. for gears of § to 1
diametral pitch having 13 to 30 teeth with 14}4-degrees pressure angle or 13 to 20 teeth wit
20-degree pressure angle. For 14}4-degree gears with over 30 teeth and for 20-degree gears
with over 20 teeth, this company recommends a special protuberance-type cutter for
pre-shaving.

2 Using pre-shaved dedendum of (1.35 + P) +4 0.002 indicated in ASA B6.7-1956,

4 Fore sed pinions having 17 or fewer teeih, see pages 686-69a.
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Table 2. PITCH DIAMETERS OF DIAMETRAL PITCH GEARS

No Diametral Pitch
of 25 | 3 | 35] 4 Jas]| s | 61 7] 8] 9
Teeth " - -
Pitch Diameter
10 4.0000} 3.3333| 2.8571] 2.5000] 2.2222| 2.0000| 1.6667| 1.4286} X.2500( I.ITIX
I 4.4000{ 3.6667| 3.1429] 2.7500] 2.4444) 2.2000| 1.8333| 1.5714] 1.3750| 1.2222
12 4.8000| 4.0000] 3.4286( 3.0000{ 2.6667| 2.4000| 2.0000| 1.7143} I.5000| 1.3333
13 5.2000} 4.3333] 3.7Y43] 3.2500] 2.8889g| 2.6000| 2.1667] 1.8571| 1.6250] I.4444
14 5.6000[ 4.6667] 4.0000| 3.5000| 3.1111| 2.8000} 2.3333} 2.0000] 1.7500} 1.5556
15 6.0000] 5.0000f 4.2857] 3.7500| 3.3333( 3.0000| 2.5000] 2.1429| 1.8750( 1.6667
16 6.4000f 5.3333| 4.5714] 4.0000] 3.5556] 3.2000| 2.6667) 2.2857) 2.0000| 1.7778
17 6.8o00| 5.6067] 4.8571| 4.2500{ 3.7778| 3.4000] 2.8333! 2.4286] 2.1250] 1.8889
18 7.2000] 6.0000] 5.1429] 4.5000] 4.0000| 3.6000| 3.0000| 2.5714| 2.2500{ 2.0000
19 7.6000{ 6.3333| 5.4286| 4.7500| 4.2222{ 3.8000| 3.1667} 2.9143] 2.3750} 2.111x
20 8.0000| 6.6667] 5.7143] 5.0000] 4.4444| 4.0000| 3.3333| 2.8571| 2.5000]| 2.2222
21 8. 4000 7.0000{ 6.0000{ 5.2500| 4.6667] 4.2000] 3.5000| 3.0000) 2.6250] 2.3333
22 8.8000] 7.3333| 6.2857] 5.5000] 4.8889] 4.4000| 3.6667] 3.1420| 2.7500| 2.4444
23 9.2000| 7.6667{ 6.5714] 5.7500] 5.1111} 4.6000] 3.8333] 3.2857] 2.8750| 2.5556
24 9.6000] 8.0000] 6.8571] 6.0000| 5.3333] 4.8000| 4.0000| 3.4286| 3.0000| 2.6667
25 10,0000} 8.33331 7.1429} 6.2500] 5.5556/ 5.0000| 4.1667| 3.5714] 3.1250] 2.7778
26 10.4000) 8.6667] 7.4286] 6.5000| 5.7778 5.2000| 4.3333| 3.7143] 3.2500] 2.8389
27 10,8000] 9.0000] 7.7143| 6.7500] 6.0000| §.4000| 4.5000| 3.8571] 3.3750] 3.0000
28 I1.2000({ 9.3333( 8.0000| 7.0000{ 6.2222 s.gooo 4.6667] 4.0000| 3.5000] 3.11IT
29 11.6000] 9.60607( 8.2857( 7.2500| 6.4444] 5.8000| 4.8333| 4.1429{ 3.6250| 3.2222
30 12.0000{10.0000} 8.5714) 7.5000) 6.6667] 6.0000] 5.0000| 4.2857] 3.7500] 3.3333
ar 12, 4000[10.3333] 8.8571] 7.7500{ 6.8889| 6.2000{ 5.1667| 4.4286| 3.8750| 3.4444
32 12.8000)10.6667] 9.1429] 8.0000] 7.1111| 6.4000{ 5.3333| 4.5714] 4.0000] 3.5556
33 [13.2000{11.0000| 9.4286( 8.2500] 7.3333| 6.6000| 5.5000} 4.7143] 4.1250] 3.6667
34 13.6000)11.3333] 9.7143] 8.5000| 7.5556| 6.800a] §5.6667| 4.8571| 4.2500| 3.7778
35 14.0000{11.6667(10.0000} 8.7500 7.7778] 7.0000] 5.8333] 5.0000] 4.3750] 3.8889
36 14,4000{12.0000[10.2857| 9.0000| 8.0000| 7.2000[ 6.0000{ 5.1429| 4.5000| 4.0000
37 14.8000112.3333}10.5714] 9.2500] 8.2222} 7.4000} 6.1667] 5.2857| 4.6250] 4.111I
38 15.2000[12.6667{30.8571| 9.5000] 8.4444 7.gooo 6.33331 5.4286} 4.7500| 4.2222
39 15.6000{13.0000[11.1429] 9.7500| 8.6667| 7.8000| 6.5000{ 5.5714| 4.8750] 4.3333
40 16.0000}13.3333|11.4286[10.0000| 8.8889] 8.0000| 6.6667) 5.7143] 5.0000] 4.44.
41 16, 4000]13.6667}11.7143[10.2500] 9.1111; 8.2000| 6.8333] 5.8571] S.1250{ 4.555
42 16. 8000{14.0000{ 12.0000{10. 5000{ §.3333) 8.4000] 7.0000| 6.0000| §.2500] 4.6667
43 17.2000|14.3333]12. 2857[10. 7500 9.5556 8.3000 7.1667) 6.1429| 5.3750{ 4.7778
44 17.6000114.6667]12. 5714]11.0000| 9.7778] 8.8000] 7.3333( 6.2857| 5. 4.8889
45 18.0000/15.0000[12.8571]11. 2500{10.0000| 9.0000| 7.5000{ 6.4286} 5.6250} S.0000
46 18. 4000]15.3333]13. 1429|11. 5000|10.2222| 9,2000] 7.6667] 6.5714| 5.7500] §.1111
47 18, 8000{15.6667|13.4286{11.7500(10.4444] 9.4000] 7.8333} 6.7143| 5.8750| 5.2222
48 19.2000{16. 0000[13. 7143{12.0000|10.6667| 9.6000| 8.0000{ 6.8571| 6.0000] 5.3333
49 19.6000|16. 33331140000} 12, 2500|10.8889) 9.8000| 8.1667] 7.0000| 6.1250] 5.4444
50 20.0000{16.6667]14. 2857{12. 5000{11.1111{10. 0000 8.3333| 7.1429| 6.2500| 5.5556
51 20. 4000]17.0000|14.5714]12.7500|11. 3333|10. 2000} 8.5000] 7.2857| 6.3750] §5.6667
52 20.8000(17.3333[14.8571{13.0000|11.5556{10. 4000| 8.6667] 7.42861 6. 5.77178
53 21.2000|17.6667(15.1429]13. 2500{11.7778[10. 6000 8.8333| 7.5714] 6.6250| 5.8489
54 21.6000]18.0000{15. 4286]13 . 5000}12.0000{ 10, Bo00] §.0000] 7.7143} 6.7500] 6.0000
22.0000[18. 3333]15.7143|13. 7500|12.2222{11 .0000| 9.1667} 7.8571| 6.8750| 6.111T
56 22, 4000]{18.6667}16 .0000| 14.0000)12. 4444} 11 . 2000| 9.3333| 8.0000] 7.0000] 6.2222
57 |22.8000|19.0000(16. 2857|14. 2500[12.6667(11. 4000| 9.5000{ 8.1429{ 7.1250{ 6.3333
58 23.2000119.3333|16. 5714|14. 5000{12.888g|11.6000] 9.6667] 8.2857{ 7.2500| 6.4444
59 23. 6000{19.6667|16.8571{14.7500{13. x111}11.8000| 9.8333] 8.4286} 7.3750] '6.5556
60 24.0000]20.0000|17. 1420{15.0000}13. 3333|12.0000{10, 0000 8.5714| 7.5000{ 6.6667
61 24. 400020, 3333{17 . 4286{15. 2500 13. 5556] 12. 2000] 10, 1667} 8.7143{ 7.6250| 6.7778
62 24.8000(20.6667(17.7143]15. 5000(13. 7778|12. g000|10.3333( 8.8571{ 7.7500( 6.8889
63 25 . 2000} 21 00001 18 . €000} 15. 7500{14. 000012, 6000| 10. 5000| 9.0000| 7.8750( 7.0000
64 2§.6000(21.3333|18. 2857(16. 0000{14. 2222|12. Booo{10. 6667{ 9.1429] 8.0000| 7.1111
65 20.0000}21.6667|18. 5714{16.2500|14. 4444|13. 0000 10.8333| 9.2857) 8.1250 7.2222
66 26. 4000|22.0000{18 . 8571(16. 5000{14.6667{13. 2000\ 11.0000] 9.4286] 8.2500| 7.3333
67 26. 8000 22. 333319, 142916 7500}14.8889|13. 4000|11.1667] 9.5714| 8.3750] 7.4444
68 27.2000}22.6667|19. 4286}17.0000]15. 1111}13.6000{11.3333} 9.7143| 8.5000] 7.5556
69 27.6000}23.0000119. 7143|17.2500]15. 3333|13. Boool 11, 5000 9.8571{ 8.6250{ 7.6667
70 28,0000]23. 3333]20.0000]17. 5000|15. 5556 14. 0000{11.6667(10.0000] 8.7500{ 7.7778

Outside diameter of a standard full-depth gear equals the pitch diameter for a gear of
the same diametral pitch but with 2 more teeth. ’
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Table 2. PITCH DIAMETERS OF DIAMETRAL PITCH GEARS

Diametral Pitch

No. .
of T sJas] aJasT s JTe6f]s]8] o
Teeth " " .
Pitch Diameter
‘91 |28, }23.6667]20.2857}17.7500]15. 7778{14.2000{11.8333|10.1429] 8.8750} 7.8889
72 |28 24.0000}20. 5714} 18.0000|16.0000]14. 4000}12,0000|10.2857] 9.0000| 8.0000
73 |29 24.3333|20.8571|18. 2500{16.2222|14.6000[|12.2667(10.4286] 9.1250] 8.111I
‘74 129 24.6667|21.1429|18. 5000{16. 4444}14.8000{12.3333|10.5714] 9.2500] 8.2222
75 {30, 25.0000/21 4286187500116, 666715 .0000]12. 5000{¥0, 7143} 9.3750] 8.3333
76 |30. 25. 3333}2X. 7143{19. 0000|16. 8889[15. 2000(12.6667[10 8571 9.5000] 8.4444
9

25.66671a2.0000{19. 2500{17. 1111{15. 4000{12.8333{11.00C0
26:0000{22.2857{19. 5000|17.3333|15.6000{13.0000{1¥ . 1420] 9.7500| B.6667
26.3333(22.5714{19. 7500{17. 5556{15.8c00(13.1667{11.2857] 9.8750] 8.7778
26.6667{22. 8571{20.0000]17. 7778]{16.0000}13. 3333]11. 4286/10.0000] 8.8889
27.0000]23. 142920, 2500{18: 000016, 2000{13. 5000|11.§714{10. 1250| 9.0000
27.3333{23. 4286 20. 5000]{18.2222]16. 4000]13.6667|11.7143|10. 2500} 9.g111 |
27.0607}23.7143|20.7500{18. 4444|16.6000|13.8333|11.8571{10.3750{ 9.2222
28.0000{24 ., 0000|21 . 0000} 18. 6667| 16 . 8000 14 . 0000} 12, vO0O|10. 5000 | 9.3333
28.3333]24.2857{21. 2500} 18. 8889} 17.0000| 14.1667{12,1420{10.6250| 9.4444
28.6667|24. 5714{21. 5000|109, 1111]17.2000{14.3333]12. 2857]10. 7500} 9.5550
29.0000(24.8571|21.7500{19.3333]17. 4000]14. 5000]12. 4286]|10.8750| 9.6667
20.3333}25. 1429}22.0000{19. 5556{17 . 6000| 14.6667(12. 5714{11.0000| 9.7778
29.6667|25. 4286|22.2500[19.7778|17. Booo|14.8333|12. 7143{11 .1250| 0.8389
30.0000)25. 7143} 22. 5000}20. 0000{18.0000|15. 000012, 8571{11. 2500} 10. 0000
30.3333]26. 0000 22.7500{20. 2222 18.2000}15. 1667{13.0000{1I.3750| 10. 111X
30.6667]26 . 2857]23.0000{20. 4444|18. 4000 15. 3333|13. 1429{11. 5000 10,2222
31.0000|26. 5714|23.2500{20.6667|18. 6000|15. 50001 13. 2857/ 1% . 6250 10. 3333
4444
5556

%%‘353%?3%"5%?%‘5‘5%35%%33%’%‘%3%5@%55%’5%52%@%%353533%’5%335‘533%%’%

31.3333}26.8571|23.5000}20.8889|18, Boooj1s.6667}13.4286)11.7500]|10.
31.6667(27.1429|23.7500]21. 1111}19.0000|15.8333|13. 5714{11.8750| 10.
32.0000127. 4286(24.0000{21. 3333(19. 2000{16.0000{13, 7143{12.0000{10.6667
32.3333)27. 7143124, 2500]21. 5556|19. 4000{16.1667{13.8571|12.1250{10.7778
32.6667128. 0000]24. 5000|21. 7778|19. 6000116 3333|14. 0000} 12. 2500 | 10. 8880
28.2857}24. 7500(22. 0000|19. Booo{16.5000{14. 1429} 12. 3750} 11.0000
28.571425; 0oo0f22.2222[20.0000|16.6667[14. 2857|12. 5000{ 111311
288571125, 2500/22. 4444{20.2000{16. 8333]14. 4286{12. 6250 11.2222
zg.uzg 25 5000]22.6667|20. 4000]17. 0000l 14. 5714]12. 7500 11.3333
20.6000;17.1667|14.7143}12.8750|11.4444

33.0000

33.3333

33.6667

34.0000
103 34.3333129. 4286125. 7500|22. 8889
104 34.6667{20.7143|26'. 0000} 23. x111|20. 17.3333|14.8571|13.0000] 11. 5556
lgg 35. 0000{ 30. 0000] 26 2500]23. 333321 . 0000]17. 5000} 15, 0000l 13. 1250] 11.6667
X 35. 3333]30. 2857]26. 5000{23. 5556/21. 2000{17.6667}15. 1429]13. 2500{ 11.7778
107 . 35.6667130. 5714}26 . 7500}23. 7778|21. 4000|17. 8333| 15. 2857[13.3750| 11.888g
Io8 136.0000|30, 8571)27.0000]24 . 0000]21. 6000 18 . 0000 15. 4286[13. 5000|12. 0000
109 36. 3333131.1429|27. 2500{24. 2222{21 . 8000| 18, 1667(15. 5714} 3. 6250 12. 1111
110 36.6667|31.4286]27. 5000{24. 4444|22. 0000|18. 3333|15. 7143{13. 7500| 12. 2222
Iz 37.0000{31. 7143}27.7500)24.6667)22.2000|18. 5000{15.8571|13.875¢]12.3333
112 37.3333}32.0000}28. 0000} 24 . 8880{ 22. 4000{18.6667|16.0000| 14.0000]|12. 4444
113 37.6607]32. 2857]28. 2500 25. 1111|22. 6000 18. 8333} 16. 142014, 1250 | 12. §550
114 38.0000(32. 571428, 5000]25. 3333!22. 8000]19.0000|16. 2857114. 2500} 126667
11§ 38.3333|32.8571|28. 7500}25. 55560123, 0000{ 19. 1667|16. 4286]14 . 3750|12.7778
116 . 38.6667]33.1429}29.0000]25. 7778]23. 2000{19. 3333| 16. 5714{ 14. 5000] 13. 8889
I17 39:0000]33. 4286]29. 2500[26 . 000023 . 4000{19. 5000({16.7143|X4. 6250 13.0000
118 39.3333133. 7143|29. 5000{26. 2222{23. 6000 19.6667{16.8571{14. 7500 | 13. 1111
119 36.6667|34.0000|29.7500}26. 4444123 . 8000|19. 8333]|17. 0000} 14.8750| 13. 2222
120 ° 40.0000§34. 2857130 0000]26. 6667{24 . 0000{20.0000{17.1429{15. 0000 | 13. 3333
1at 40.3333!34. 5714{30. 2500| 26. 8889|24. 2000]20. 1667]17. 2857115. 1250 13. 4444
122 . 34.8571{30. 5000{27. 1111[24. 4000{20. 3333(17. 4286(15. 2500{ 13. §556

35.1429130.7500(27. 3333} 24. 6000|20. 5000 17. 5714/ 18. 3750{13. 6667
35. 4286]31.0000{27. 5556]24 . Boooj20.6667]17.7143{15. 5000 13.7778
35,7143} 31 2500{27. 7778(25. 000020, 8333{17.8571]15. 6250] 13. 8889
36.0000{31 . 5000|28. 0000| 25 . 2000{21 . 0000]I8. C000]15. 7500| 14.0000
42.3333{30. 2857{31. 7500(28. 2222{25. 4000| 21 . 1667{18. 1429(15. 8750 14. 1111
|42.666736. 5714]32. 0000]28. 4444|25. 60co}21 . 3333{18. 2857|16. 0000 14. 2222
43.0000}36.8571|32. 2500 28.6667|25. 8000|21 . 5000|18. 4286]16. 1250| 14. 3333
43.333337. 14291 32. 5000{28. 8889} 26. 000021 . 6667(18. 5714|16. 2500 14. 4444
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“Qutside diameter of a standard full-depth gear equals the pitch diameter for a gear of the
same diametral pitch but with 3 more teeth
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Table 2. PITCH DIAMETERS OF DIAMETRAL PITCH GEARS

No. . Diametral Pitch
of 10 I 12 14 16 18 20 22 24 28

R B T BT N T N R R R

Pitch Diameter

I0 1.0000] 0.9091{ 0.8333]0.7143]0.6250]0. §556]0. 5000{0. 4545[0.4167}0.3571| 0.3125
1 I.1000| I.0000| 0.916710.7857}0.6875]0.6111)0.§500]0. 5000{0. 458310.3929| 0.3438
12 1.3000| 1.0909} 1.000010.8571}0.7500]0.6667]0.6000]0. 5455[0. S000]0.4288} 0.3750
13 1.3000| 1.1818| 1.0833]0.9286)0.8125)0.7222]0.65000.59009({0. 5417]0.4643} ©. 4062
14 1.4000] I.2727] 1.1667}1.0000]0.8750}0.7778]0. 7000}0.6364{0. 583310.5000! 0.4378
1 1.5000| 1.3636] 1.2500{1.0714}0.9375]0.8333]0.7500(0.6818{0.6250{0.5357] 0.46%8
b 1.6000] 1.4545| I.3333(1.1429]|1.0000]0, 0.8000|0. 7273{0.6667]0.5714] ©0.5000
17 1.7000] 1.5455] I.4167{1.2143]1.0625{0.9444]0.8500]0.7727(0.7083l0.6071] 0.5312
18 1.8000] 1.6364{ I.5000{1.2857]I.¥250]1.0000]0.9000]0.8182/0.7500l0.6429] 0.562§
19 1.9000] 1.7273{ 1.5833|1.3571)1.1875j1.0556]0.9500]0.8636l0.791710.6786] 0.5038
20 2.0000{ 1.8182f I.6667i1.4286}1.2500]1.111|1.0000}0.90y1]0.8333l0.7143] 0.6250
21 2.1000( 1.909I{ I.7500i1.5000}1.3125]I.1667|1.0500l0.0545!0.8750!0.7500{ ©.6562
22 2.2000{ 2.0000{ I.8333ir.S5714)1.3750]1.2222|1.I000!l1.0000}0.916710.7857] 0.687%
23 2.3000{ 2.0909] 1.9167)1.6329{1.4375]1.2778(1.1500|1.0455]|0.9583{0.8214} 0.7188
24 2.4000( 2.1818] 2.0000|1.7143]1.5000]1.3333{1.2000|1.0909{1.000010.8571} 0.7500
a5 2.5000| 2.2727] 2.0833{1.7857|1.5625]1.3880|1.2500|1.1364]1.0417/0.8929] ©.7812
26 2.6000] 2.3636] 2.1667|1.8571|1.6250|1.4444)1.3000|1.1818]1.0833]0.9286} ©.812§
27 2.7000] 2.4545| 2.2500(1.9286]x.6875{1.5000|F.3500|1.2273(1.125010.0643] ©0.8438
28 2.8o00f 2.5455| 2.3333{2.0000]1.7500|1.5556]1.4000(1.2727|1.1667|1.0000] 0.8750
29 2.g000{ 2.6364{ 2.4167(2.0714)1.8125|1.6111|1.4500]1.3182{1.2083}r.0357{ 0.9062
30 3.0000] 2.7273} 2.5000{2.1429{I.8750]1.6667{1.5000|1.3636!1 2500{1.0714| 0.0375
3r 3.1000] 2.8182( 2.5833)2.2143|1.9375[1.7222|1.5500{1. 40011 .2917]1.1071] 0.0688
32 3.2000{ 2.g09r{ 2.6667}2.2857|2.00001.7778|1.6000|1.4545{1.3333{x.1429] 1.0000
33 3.30001 3.0000] 2.7500{2.3571{2.0625|1.8333!1.6500(1.5000l1.375011.1786] 1.0312
34 3.4000{ 3.0909) 2.8333]2.4286]2.1250|1.8880/1.7000{1.5455/1.416711.2143] 1.0625
3s 3.5000{ 3.1818] 2.9167)2. 5000]2.1875|1.9444]1.7500(1 . 5000}1 .4583]{1.2500] I1.0938
36 3.6000| 3.2727{ 3.0000]2.5714]2.2500|2.0000[1.8000!1.6364]1.5000{1.2857] 1.1250
37 3.7000{ 3.3630) 3.0833)2.6420{2.3125f2.0556]1.8500(1.6818!x.5419{1.3214| 1.1562
38 3.8000{ 3.4545| 3.1667)2.7143]2.3750)2. 1111|1.9000]r. 72731 . 5833{r.3571] 1.1895
39 3.9000( 3.5455{ 3.2500}2.7857)2.4375]2.1667|1.9500(1.7727|1.6250{1.3929] I.2188
40 4.0000} 3.6364} 3.3333]2 < 1.2.5000{2.2222|2.0000(1.8182|1.666711.4286] 1.2500
41 4.1000] 3.7273| 3.4167]2.9256)2. 5625|2.2778]2.0500|1.8636]1.7083|1.4643] 1.2812
42 4.2000] 3.8182{ 3.5000|3.0000]2.6250]{2. 2.1000|1. 9001 .750011.5000] 1.312§
43 4.3000{ 3.9091} 3.5833]3. 0714)2.6875]2.3889|2. 1500(1.9545{1.7917}1.5357} 1.3438
44 4.4000{ 4.0000} 3.6667|3.1429|2.7500|2.4444|2.2000{2.0000|1.8333|1.5714] 1.3750
435 4.5000]{ 4.0909! 3.7500|3.2143)2.8125]2. 5000|2.2500{2.0455{1 .8750{1.6071] 1.4062
46 4.0000f 4.1818] 3.8333)3.2857)2.8750[2.§556]2.3000(2.000041.9167{1.6429 1.4&
47 4.7000] 4.2727| 3.9167)3.3571]2.0375/2.6111]2. 3500{2. 1374{1 . 0583]1.6786] 1.4
48 4.8000{ 4.3636] 4.0000]3.4286]3.0000|2.6667|2. 4000{2: 1€18{2.300c{1. 7143} I.5000
49 4.9000{ 4.4545] 4.0833]3.5000|3.0625]2.7222|2. 4500]2.2:73{2.0417]1. 7500) 1.5312
50 §.0000( 4.5455! 4.1667]3.5714)3.1350]2.7778|2. 5000{2.2727{2.0833}1.7857] 1.5625
51 5.1000{ 4.6364} 4.2500)3.64293. 1875|2.8333{2.5500{2. 31222 . 1250{1.8214} 1.5038
52 5.2000{ 4.7273] 4.333313.714313.2500|2.8889]2.6000}2.3636}~.1667]1.8571} 1.6250
53 5.3000] 4.8182] 4.4167]3.7857!3. 3125|2.9444(2.6500(2. 4091}2.2083]1.8929; r.6562
54 5.4000| 4.9091] 4.5000]3.857113.3750]3.0000(2.7000{2.4545{2.2500{1.9286] 1.6875
55 §.5000} 5.0000}" 4.583313. 9286/3. 4375]3.0556|2. 7500]2. 5000{2.2957]1. 0643} 1.7188
56 §.6000| 5.09001 4.6667]4.0000{3.5000]3. 1111]2. Booolz.5455(2.3333]2.00c0] 1.7500
57 | 5.7000! 5.1818) 4.750014.0714]3. 5625|3.1667|2. 85002590912 3750}2.0357} I.7812
58 5.8000| 5.2727| 4.8333)4.%429]3.6250|3.2222|2.9000|2.6364}2.4167{2.0714] 1.8125
59 | 5.9000] 5.3636) 4.016714.2143(3.6875]3.2778|2.9500(2.68182.4583)2. 1071 1.8438
6o 6.0000| 5.4545] 5.0000(4.2857(3. 7500]3. 3.0000(2.7273)2.5000]2. 1429 1.8750
61 6.1000| §.5455| 5.083314.3571(3.8125/3.388g]3.0500l2.7727|2. 5417]2.1786) 1.0062
62 6.2000! 5.6364] 5.1667]4.4286|3.875013.4444]3. 1000|2.8182|2. §833{2. 2143} 1.0375
63 6.3000{ §.9273{ 5.2500]4.5000]3.9375|3. 5000|3. 1500{2.8636{2.6250]2. 2500} 1.
64 6.4000{ 5.8182] 5.3333{4.5714/4.0000|3.5556/3.2000{2.9001{2.6667]2.2857] 2.0000
65 6.50001 §.9001} §.4167)4.6420)4.0625(3.6111]3.250012.0545(2. 7083}2.3214] 2.0312
66 6.6000] 6.0000) 5.5000|4.7143]4.1250]3.6667]3. 3000!3.0000|2.750012.3571| 2.062s
67 6.7000| 6.0909] 5.5333)4.7857|4.1875(3.7222(3. 3500]3.0455{2.79172.3929| 2.0938
68 6.8000{ 6.1818| 5.6667]4.8571]4.2500|3.777813. 4000|3.0900{2.8333]2. 4286] 2.1250
69 6.9000| 6.2727) 5.7500{4.9236(4.3125(3.8333|3.45003.1364}2.8750]2. 4643] 2.1562
7 7.0000} 6.3636] 5 8333]$.0000[4.3750]3.8889{3.500013.1818{2.9167)2.5000| 2.1875

Outside diameter of a standard full-depth gear equals the pitch diameter for a gear of the
same diametral pitch but with 2 more teeth. » .
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Table 2. PITCH DIAMETERS OF DIAMETRAL PITCH GEARS

Diametral Pitch

No. ———

'i_ofh.xolnllz]uLxGJxSI:o]zzluIle3:
o<t Pitch Diameter

B2 7.1000]:6.4545). 5.9167|5.071414. 4375|3-9444(3. 5500(3.227312.9583|2. 5357 | 2.2188

. 7.2000} 6.5455| 6.0000!5.1429|4: 5000{4.0000(3.6000{3.2727(3.0000(2.5714] 2.250Q

- %3 7.3000| 6.6364 6.0833(5.2143{4.5625[4.0556!3.6500{3.3182|3.0417}2.6071| 2.2812

74 . | 7.4000; 6.7273] 6.1667]5.2857]4.6250]4.1111)3.7000{3.3636|3.0833{2.6429| 2.3125

- 75 | 7:5000]6.8182| 6.2500|5.3571]4.6875)4.1667{3.7500|3. 4091{3.1250[2.6786| 2.3438

.76 .| 7.6000| 6.9091 6,333;5 5.4286|4-7500]4.2222{3. 8000!3. 4545]3.1667|2.7143] 2.3750

77 ). 7.7000} 7.0000]- 6. 416 (5. 5000(4.8125(4.2778]3 "8500/3. §000(3. 2083 2. 7500 2.4062

78 1 7.8000] 7.0009] 6.5000{5.571414.8750{4.3333|3.9000{3. 54553.2500|2.7857] 2.4375

79 .} 7.90001 7.1818):6.5833]5.6420]|4.9375]4.3889/3.9500{3. 5909{3.2917{2.8214| 2.4688

.80, ].8.0000|.7.2727) 6.6607(5.7143|5.0000(4.4444]4.0000(3.636413.3333(2.8571| 2.5000

8t | 8.1000| 7.3636] 6.7500!5,7857]5.0625(4.5000(4.0500|3.6818|3.3750{2.8029! 2.5312

82. 8.2000].7.4545) 6.8333 5.857115. 125014, 5556]4. 1000} 3. 7273 3.4167]2.9286/ 2.5025

o83 8.3000] 7.5455] 6.9567/5.9286(5.1875/4.611114.1500(3.7727]3.4583(2.9643) 3.5938

84 1 8.4000] 7.6364] 7.0000]6.0000|5.2300|4.66674.2000]3. 81823. 50003.0000] 2.6250

gg ~8.gggg 7.9273} .7.0823[6.07145. 3125{4.7222{4.2500{3.8636]3. 5417{3. 0357] 3.6562

. 8.6¢ 7.8182| 7,166716.142015.3750]4.7778{4.3000(3.9091|3. 5833(3.0714| 3.6875

87 8.70001 7.9001) 7.2500§6.2143]5. 4375/4.8333/4.3500{3.9845{3.6250(3. 1071} 2.7188

88 8§.8o00] 8.0000] 7.3333|6.285715. 5000|4.8889(4.4000(4. 00003, 6667(3. 1429| 2.7500

89 8,90001 8.0009| 7.4167|6.3571|5.5625(4.9444]4.450014.045513.7083|3.1786) 2.7812

.90 . f.9.0000f 8.1818} 7.5000{6.4286(5.6250{5.00064.5000/4.0909)3. 7500{3.2143] 2.8125

9 9.1000{ 8.2727| 7.5833|6.5000(5.6875(5.0556|4.550004.1364]3.7917}3.2500| 2.8438

92 9.2000) 8.3636). 7.6667(6.5714|5.7500]5.111114.6000(4. 1818)3.8333|3.2857| 2.8750

|7 -93, 1 9.3000] 8.4545|. 7.7500[6.6429]5.B125{5.1667(4.6500{4.2273(3.8750{3. 3214| 2.9063

.04 9. 4000 8.54323 7.8333{6.7143{5.8750(5.2232|4. 7000|4. 2727|3.9167(3. 3571} 2.9375

gg :[-9-5000] 8.6364} 7.916716.7857!5. 0375/5. 2778]4.7500]4. 3182|3.9583|3. 3029| 2.9688

N, 9.6000]- 8.7273| .8.0000|6.85716.0000]5. 33334 Boool 4. 3636]4 . 0000|3. 4286} 3.0000

97 9.7000] 8.8183] 8.0833]6.9286|6,0625(5. 3880{4.8500|4. 409114.0417|3.4643| 3.0312

98 . 1 9.8000] 8.9001] 8.1667(7.0000{6.1250(5.4444{4.9000(4.4545{4.0833]3. 5000] 3.062§

99, - }.9.9000[ 9.0000 8.2500{7.0714{6.1875|5. 5000(4.0500}4. 5000}4.1250[3.5357| 3.0938

300 10. 0000, lg.og:g 8.3333/7.1420]6. 2500{5. 5556{5.0000{4. 5455/4.1667]3.5714| 3.1250

101. " {10.1000} 9. 8.4169{7.2143]6.3125{5.6111 (5. 0500(4. 5900/4. 2083|3. 6o71| 3.1562

302 J10.2000} 9.2727| 8.5000(7.2857{6.3750]5.6667|5. 1000|4.6364|4.2500{3.6429| 3.1875

103 10,3000 -9.3636{ 8,5833{7.3571(6.4375(5.7222]5. 1500(4. 68184.2917]3.6786| 3.2188

104" " 1%0.4000| 9. 4545] 8.66677.4286(6. 5.2000(4.7273}4.3333{3. 7143 3.2500

10§ 10,5000} Q.5455] 8.750017.5000(6. 5625 S.2500(4.7727{4.3750|3.7500] 3.2812

106 10.6000| 9.6364| 8.8333]7.5714/6.6250 5.3000(4.8182(4.4167{3.7857] 3.3128

107 . 10,7000 9.7273| 8.9167|7.6429(6.6875 5.350014.8636{4.4583|3. 8214} 3.3438

108 10, 9. 8182} 9.0000}7.7143}6. 7500 5.4000]4.909114.5000]3.8571] 3.3750

300 110.9000| 9.9001| 9,0833)7.7857/6.8x28 5.450014.054514.5417|3. 8929 3.4062

10 |11.0000{70.0000| 9.1667|7.8571]6.8750 5. 5000{5.000Q|4.583313.9286] 3.4375

11T f11,1000(10.0009] 9. 2500{7.0286(6.9375/6.1667|5. 5500{5. 04554 6250)3. 9643] 3.4688

. 112 |1r.2000{10.1818] 09,3333 8.M7.m . 5.6000(5.0900]4.6667[4.0000| 3.5000

4 .-313.  [11,3000]10.2727] 9.4167|8,0714]7.0625 5.650015.1364]4.7083}4.0357] 3.5312

. 134 ]1x.4000]10.3636] 9.5000|8. 1429|7. 1250 5.7000(5. 1B18]4. 7500[4.0714( 3.5625

IX5  |11.5000|10.4545) 9-.583318.2143|7- 5.7500(5. 2273{4.7917{4.1071] 3.5938

i. 316, {11.6000 10.5455 9.6667/8. 2857/7. 5. 8000l 5. 2727]4.8333}4. 1429] 3.6250

4117 111.7000{10.06364] 9.7500(8.3571]7. 5. 8500!s. 3182{4.8750]4:1786| 3.6562

.. 18 11.8000{10.7273] 9.8333(8.4286]7. 5.9000]5. 3636{4.9167[4.2143] 3.6875

119, . Jrr.gooalo. 8182 9.91678. s000{7. 5.9500(S. 4001 4.9583{4. 2500 3.7188

120 : {12.0000[10.0001}10.0000(8.5714]7. 6. 0000{5. 4545(5.0000{4.2857] 3.7500

128 12, 1000§11. 0000} 10.083318. 6429|7. 6.050¢c|5: 5000{5.041714.3214] 3.7812

122 12,2000]/11 oyo9|10.1667]8.7143]7. 6.100c1$. 545515.0833(4. 3571 3.8125

123 12.3000[11.1818]10,3500(8.7857{7. 6.1500|5. 500015 .125014.3929] 3.8438

X124  [12,4000(11.272710. 3333(8 . 8571{7. 6. 2000(5.636415. 166714. 4286] 3.8750

125. - {12.3000{11.3636{10.416%8.9286]7. 6. 250015 6818|5.2083(4. 4643 3.9062

..126_  }32.6000]1x. 454530, 5000§9. 0000|7. 6. 3000(5. 7273(§.250014. 5000] 3.9375

.. 127 113.7000|11.5455]t0. 5833(0.0754]7. 6.3500(S. 7727(5.2917{4.5357{ 3.9688

i 128 112 8000i3.6364|10.6667/0.14208. 6. 400013: 818al5. 3333{4. 5714| 4.0000

g 129 12,9000 1% . 7273]10. 7500[9. 2243]8. 6. 4500(5.:8636]5.3750]4.6071] 4.0312

8. ¥250]7.2222|6. 5000]5.0001)5 . 4167146420} 4.0625

' 130 - |13.0000 ‘u.sxsTo.,&ns 9.2857

Qutside diasni’eterof astandard full-depth gear equals the pitch diameter for » gear of the
same diametral pitch.but with 2 more teeth. - . :
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Tuble 2. PITCH DIAME 1 £RS OF DIAMETRAL PITCH GEARS
N Diametral Pitch
0.
'l‘°[th 36[40I44148]56[64{72180[96]120[128

b Pitch Diameter
I0 0.2778} ©0.2500] 0.2273]0.2083]0.1786/0.1562/0.1389/0. 1250(0. 1042(0.0833| ©.0781
Ix 0.3056 0.2750! o.2500l0.2292/0.1964|0. 1719}0. 1528/0. 1275[0.1146]0.0917] ©.0850
12 ©.3333{ ©.3000| 0.2727/0.2500(0.2143|0.1875l0. 1667]0. 1500(0. 1250{0. X000] 0.0938
13 0.3611] ©.3250] 0.2955(0.2708(0.2321{0. 2031 0. 1806(0.1625{0.1354]0.1083] 0.1016
14 ©.3889] o.3500] 0.3182/0.2917{0.2500)0.2188l0.1944/0. 17500 1458l0. 1167( 0.1004
1 0.4167{ 0.3750( 0.3409|0. 3125/0.2679]0. 2344]0.2083|0. 1875]0. 1562]0. 1250( ©.1172
b ( 0.4444] 0.4000] 0.3636(0.3333}0.2857|0.2500{0.2222]0. 2000j0. 1667{0.1333| 0.1250
b 0.4722| 0 4250] o.3864c. 35420, 3036]0.2656l0.236110.2125l0.177110.1417] 0.1328
I 0.5000] 0.4500] 0.4091]0.3750]0. 3214|0.2812]0. 2500{0. 2250(0. 1875/0.1500| 0.1406
X9 0.5278] 0.4750] 0.43180. 3958]0. 3393|0.2969}0.2639]0. 2375[0. 1979l0. 1583] 0.1484
20 0.5556] 0.5000{ 0.4545l0.41670.3571]0. 31250. 2778|0. 2500]0. 20830.1667] 0.1562
21 0.5833] 0.5250{ 0.4773|0. 4375]0. 3750[0. 3281[0.2017l0.2625]0. 2187]|0. I1750] ©.1641
22 0.6111] 0.5500} 0.5000[0. 4533]0. 3929[0. 3438(0. 3056/0. 2750/0. 2202{0. 1833} 0.1719
23 0.63891 0.5750| 0.5227]0.47920.4107]0.3504)0. 3194]0. 2875]0.2396(0.1917| 0.1797
24 0.6667] 0.6000| 0.5455[0.5000(0.4286]0. 3750]0. 3333|0. 3000|0.2500]0.2000| ©.1875
as 0.6044] 0.6250] 0.5682|0. 5208{0. 4464[0.3906/0.3472]0. 3125]0.2604]0.2083| 0.1953
26 0,7222| 0.6500| 0.59090. 5417]0. 46430, 4062{0_3611]0. 3250(0.2708l0.2167| 0.2031
a7 ©0.7500{ 0.6750] 0.6136l0.5625|0. 4821f0.4219/0. 3750[0. 3375(0. 2812/0. 2250| 0.2109
28 0.7778| o. 0.6364l0. 583310 0. 4375]0. 3889[0. 3500{0. 2917]0. 2333 0.2188
29 0.8056/ 0.7250] 0.6591{0.6042(0.5179l0.4531 0. 402810.3625[0. 3021|0. 2417| 0.2266
30 0.8333] 0.7500] 0.6818|0.6250(0.5357|0. 4688(0. 4167|0.3750!0. 3125/0. 25001 ©.2344
3t 0.8611} 0,7750] 0.7045]0.6458{0.5536]0.4844(0.4306/0. 3875|0. 3229(0. 25831 0.2422
32 0. 0. 0.7273j0.6667]0. §714]0. 5000]0. 4444|0. 4000[0. 3333)0.2667| 0.2500
33 0.9167| 0.8250] 0.7500]0.6875l0.58030. 5156]0. 4583}0.4125)0. 3437]|0.2750| 0.2578
34 0.9444] 0.8500| 0.7727(0.7083|0. 6071i0. 5312{0.4722]0.4250{0. 3542{0.2833) 0.2656
sg ©0.9722) 0.8750| 0.7955/0.7292{0. 6250|0. 5469/0. 4861[0. 4375]0.3646l0.2917] 0.2734
a 1.0000] 0.9000} 0.8182]0.7500}0.6429]0. 5625]0. S000f0. 4500]0. 3750]0. 3000| 0.2812
37 1.0278| 0.9250f 0.8409(0.7708l0.6607l0.5781]0. 513910. 4625{0. 3854]0. 3083 0.2891
38 1.0556] 0.9500] 0.8636/0.7917l0.6786[0.5938{0.5278{0. 4750}0.3958]0.3167] 0.2969
39 1.0833} 0.9750] 0.8864)0.8125|0.6964[0.6004(0. 5417{0. 4875(0.4062(0.3250] 0. 3047
40 I.I11I} I.0000{ 0,909110.8333|0. 7143]0.6250]0. 5556]0. So00j0. 4167(0. 3333| ©.3125
41 1.1389] 1.0250f 0.9318/0.854210.7321/0.6406)0. 5694/0. 5125[0.42710. 3417] 0.3203
42 1.1667| 1.0500] 0.9545(0.8750l0.7500l0.6562|0.5833]0. 525010 4375]0. 3500 ©0.3281
43 I.1944] X.0750] 0.9773]0.89580.7679]0. 6719{0. 5972l0. 5375/0.4479]0.3583] ©.3359
“ 1.2222{ 1.1000] I.0000J0.9167/0.7857(0.6875l0.6111|0. 5500(0. 4583/0.3667{ 0.3438
42 I.2500| r.1350! 1.02270.9375/0.8036]0.7031]0.6250(0.5625]0. 4687/0.3750] ©.3516
4 1.2778| 1.1500] I.0455[0.9583(0.8214l0.7188]0.638910. 5750{0.4792]0.3833| 0.3594
47 1.3056] 1.1750] 1.0682|0 9792/0.8393(0.7344]0.6528/0.5875l0.4896}0.3917) ©.3672
48 ¥.3333] 1.2000] I.0909{I. 0co00le.857I|0.7500/0.6667]0.6000}0. 5000(0.4000] 0.3750
49 1.3631| x. 2250} 1.113611. 0208j0.8750(0.7656/0.6806/|0.61250. §104{0. 4083 0.3828
50 ¥.3889( r.2500} 1.1364{r.0417l0.8929l0.7812|0.6044|0.6250(0. 5208]c. 4167 ©. 3906
St 1.4167] 1.2750] I.1591{1.06250.9107]0. 7969(0.7083]0.6375]0.5312]0.4250] ©.3984
52 T.4444] 1.3000| I.1818|1.0833]0.9286/0. 81250, 7222{0.6500]0.5417i0.4333) 0. 4062
53 I.4722| 1.3250| I.2045}1.1042{0.0464]0. 82810, 7361|0.6625]0.5521)0.4417| 0.4141
54 1.5000] I.3500{ 1.2273}1.1250}0.9643}0.8438j0.7500]0.6750]0. 5625/0. 4500] 0. 4219
gg 1.5278] 1.3750] 1.2500(1.1458{0.98210.859410.763910.6875}0. 5729)0. 4583 0.4297

1.5556] 1.4000| 1.2727(1.1667{1. 00o0(o.8750[0.7778lo.7000[0. 5R33j0.4667) 0.4375
57 I.5833) 1.4250| I.2055|1.1875|1.0179l0.8006]0. 7917(0. 7x25{0.5037(0. 4750] ©0.4453
58 1.6111] 1.4500] 1.3182}1.2083{1.0357}0.9062|0. 80560.7250]0.6042)0.4833| 0. 4531
59 1.6389] 1.4750| I.3409{1.2292}1.0536]0.9219]0. 81940. 7375]0.6146]0. 4917[ 0. 4609
60 1.6667| 1.5000] 1.3636]1.2500[1.0714]0.9375/0.8333)0. 7500{0.6250}0. 5000] ©.4688
6 1.6944] 1.5250] 1.3864]1.2708[1.0893]0.95310.8472(0.7625[0.6354{0.5083! ©. 4766
62 1.7222] 1.5500] I.4091|1.2917|1.107I|0.9688lo.8611]0.7750(0.64580.5167| 0.4844
63 I.7500] 1.5750{ 1.43181 31251, 1250]0.984440.8750]0.7875]0.6562[0. 5250 ©.4922
64 1.7778] 1. 1.4545[1.3333{I. 14291 .0000]0.8889]0. 800010, 6667]0. 5333| ©.5000
6s 1.8056) 1.6250] 1.4773|1.3542|1. 1607|1.0156(0. 90280, 812500 6771)0.5417] 0.5078
66 1.8333] 1.6500) 1.5000]%.3750|1. 17861 0312[0.9167]0.8250[0. 6875(0.5500! 0.5156
67 1.8611) 1.6750 1.5227|1. 3058]1. 1964]1.0469]0 9306]0.8375]0.6979(0.5583] 0.5234
68 1.8889f 1. 1.5455|1.4167]1.2143]1.0625]0. 9444}0.8500(0. 7083(0. §667t 0.5312
69 1.9167} 1.7250| 1.5682{1 4375|1.232111 0781l0.95%3l0.8625/0.7187]0.5750] ©.5391
70 1.9444] 1.7500] 1.5909|1.4583]1.2500(1.0938/0.9722[0.8750l0.7292!0.5833] 0.5469

Outside diameter of a standard full-depth gear equals the pitch diameter for a gear of the
rame diametral pitch but with 2 more teeth. :



S84
BANG 2 : PUGNG KINH BUGC CHO BANH RANG

BUGC KINH
Table 2. PITCH DIAMETERS OF DIAMETRAL PITCH GEARS

—
Diametral Pitch .
No. -
‘Tofth 36 | 40 | 44 [ 48 [ 56 | 64 [ 72 [ 80 ]| ¢6 |1z [ 128
ee Pitch Diameter .
7t 1.9722| 1.7750| 1.6136(1.4792(1.2679{1.1004{0 0861l0.8875l0.73096/c.5017] ©.5547
72 2.0000| 1.8000| I.6364{1.5000|1.2857]1.1256|1.0000(0.9000}0.7500{0. 6000} O.5625
73 2.0278] 1.8250| 1.6591|1.5208|I.3036|1.1406(1.0139j0.9125(0.7604]0.6083| 0.5703
14 2.0556; I.8500] I.6818]1.5417{1.3214}{%.1562]1. 0278{0c.9250{0.7708{0.6167] 0.5781
73 2.0833] 1.8750| X.7045|1.5625(1.3393|1.1719|1.0417|2.9375]0.7812(0.6250| 0.5859
76 21111 §. 1.7273|1.5833]1.3571/1.1875}1.0556{0.9500/0.7917{0.6333| ©.5938
77 2.1389| 1.9250} I.7500}1.6042(1.3750|1.2031}1.0604|0.9625(0.80210.6417| 0.6016
78 2.1667} 1.9500| I.7727|1.6250(1.3929}1.2188|1 0833l0.0750}0.8125/0.6500| ©.6004
% 2.1944] 1.9750( 1.7955(1.6458{1.4107{L.2344(%.0972{0.9875{0.8220]0,6583! 0.6172
80 2.2222| 2.0000| 1.8182|1.6667|1.4286{1.2500{1.1111|1.0000|0.8333|0.6667| 0.6250
81 2.2500| 2.0250] 1.8409|1,6875i1.4464]1.2656]1.1250{1.0125]0.8437]0.6750] 0.6328
82 2.2778| 2.0500| 1.8636{1.7083]1.4643{1.2832|1.1389{1.0250{0.8542[0.6833( 0.6406
83 2.3056| 2.0750| X.8864{1.7292]{1.4821)1.2069|1. 1528|1.0375/0.8646]0.6017| ©.6484
84 2.3333] 2.1000{ 1.90QI|I.7500{1.5000{1.3125}1.1667i1.0500]0.8750]0, 7000} ©.6562
85 2.3611} 2.1250| 1.9318{1.7708{.5179|1. 3281{1.1806|1.0625{0.8854]0.7083| ©.6641
86 2.3889| 2.1500] ¥.9545[1.7917{1.5357}1.3438|1.1944|1.0750j0.8958l0. 7167} 0.6719
87 2.4167| 2.1750f 1.9773[1.8125{1.5536(1.3504{1.2083{1.0875(0.0062{0.7250( 0.6797
88 2.4444] 2.2000| 2.0000|1.8333{1.5714{1.3750|1.2222|1.1000{0.9167/0.7333| ©.6875
&g 2. 4722} 2.2250] 2.0227)1.8542{1.5803)1.3006]1.2361{1.1125|0.9271{6.7417| ©0.6953
90 2.5000| 2.2500| 2,04551.8750|1.6071{1.4062|1.2500|1.1250}0.9375|0.7500] ©.703%
91 2.5278} 2.2750| 2.0082|1.8958]1.6250|1.4210i1.2639}1.1375]|0.9479|0.7583] ©.7109
92 2.5556] 2.3000{ 2.0009{L.9167(1.6429{1.4375/1.2778{1. 1500}0.9583)0. 7667 0.7188
93 2.5833! 2.3250] 2.1136{1.9375[1.6607)1.453111.2917i1.1625/0.9687 0, 7750} 0.7266
94 2.6111} 2.3500| 2.1364]1.9583{1.6786[1.4688|1.3056{1.1750(0.9792)0.7833( 0.7344
95 2.6389! 2.3750| 2.1591)1.9792[1 6964]1.4844|1.3194{1.1875]{0.9896{0.7917( 0.7422
96 2.6667| 2.4000| 2.1818]2.0000|%.7143}1.5000}1.3333|1.2000{1.0000|0. 0.7500
97 2.6944] 2.4250] 2.2045}2.0208]1.7321]1. 5156{1.3472}1.2125|1.0104]{0.8083| 2.7578
98 2.7222{ 2.4500] 2.2273|2.0417|1.7500{I.5312|1.3611{1.2250|1.0208({0.8167| 0.7656
99 2.7500| 2.4750| 2.2500{2.0625{1.7679|1.5369|1.3750{1.2375|1.0312{0.8250| C.7734
100 2.7778| 2.5000] 2.2727(2.0833(1.785711.5625{1.3889|1.2500{1.0417]0.8333! ©.7812
101 2.8056| 2.5250| 2.2955{2.1042|1.8036|1.5781]1. 4028|1.26235[1.052110.8417| 0.7801
102 2.8333} 2.5500| 2.3182|2.1250]1.8214|1.5938|1.4167|1.2750]1.0625]|0.8500| 0.7969
103 2.8611| 2.5750] 2. 3400{2.1458{1.8303(1.6094(1.4306(1.2875]1.0729]0.8583( 0.8047
104 2.8889| 2.6000] 2.3636}2.1667|1.8571|1.6250|1 4444{1. 3000|1.0833|0.8667| ©.8125
108 2.9167[ 2.6250] 2.3864(2.1875/1.8750]1.6406/1.4583)1.3125/1.0937}0.8750] 0.8203
106 2.9444| 2.6500| 2.409112.208311.8020{1 6562|1.4722|1.3250|1.1042{0.8833( 0.8281
107 2.9722] 2.6750| 2.4318[2.2202|1.9107{1.6710{1.4861{1.3375/1.1146|0 8917} 0.8359
108 3.0000] 2.7000f 2.4545|2.2500|1.9286[1.6875|1 S000{1 3500{1 1250{0.9000{ ©.8438
109 3.0278} 2.7250] 2.4773|2.2708|1.9464]1.703L[1.5139]1.3025]1.1354]0.9083} 0.8516
110 3.0556] 2.7500] 2.5000§2.2917}1.0643|1.7188]1 5278|1.3750{1.1458|0.9167] ©.8594
111 3.0833| 2.7730| 2.5227]2.3125[1.9821y1.7344|1.5417{1.3875{1.1562[0.9250| 0.8672
172 3.11113 2.8000! 2.5455}2.3333|2. 00co|1. 75001 .5556(1 g4000|1.1667]0.9333} 0.8750
‘113 3.1389| 2.8250] 2.5682{2.3542{2.0179(1.7056/1 $H94/1 4125]/1.1771}0.9417| 0.8828
114 3.1667| 2.8500} 2.5909|2.3750|2.0357{1.7812}x.5833!1 4250[1 1875|0.9500| 0.8906
115 | 3.1944} 2.8750| 2.613612.3958/2.0536/1. 7960]1.5072]1.4375(1.19790 9583{ 0 8984
116 3.2222| 2.9000{ 2.6364]2.4167|2. 07141 8125{1 6111{1 4500(1 208310.9667( 0.9062
117 3.2500( 2.9250] 2.6391}2.4375|2.0803|1.8281|1.6250|1.4625!1. 21870 975c| 0.9141
118 3.2778] 2.9500| 2.6818)2.4583|2. fo71]x 8438|1.6389)1.4750]1.2292]0.9823| 0.9219
119 3.3086] 2.9750] 2.7045{2.4792{2.1250{1.8304{1 6528|1.4875{1.2306/0.9017] 0.9297
120 3.3333] 3.0000| 2.7273|2.5000{2.1429|1.8750|1.6067]{1.5000|1.2500{1 cooo| o 9375
121 3.3611| 3.0250] 2.7500|2.5208(2.1607}1.8906{1.6806{1.5125{1 2604{I 2053( 0 9453
122 3.3889| 3.0500} 2.7727|2.5417|2. 1786|1.9062|1 6944|1.5250[1.2708]1 0167| 0.9531
123 3.4167{ 3.0750! 2.7955]2.5625|2. 19064]1.9219)1.7083}1.5375/1 28121 0250 0.9609
124 3.4444| 3.7000{ 2.8182{2 5833}2.2143|1.0375{1.7222|1 5500|1.2917{1.0333| 0 9688
125 3.4722| 3.1250| 2.840912.6042|2.2321t1.9531{1.7361{1.5625{1 3021}1.0417| 0.9766
126 3.5000! 3.1500] 2.8636{2.6250(2. 2500]1.9688{1 7500[1.5750]1.3125}1 0500] 0.9844
127 3.5278] 3.1750| 2.8864|2.6458!2.2679|1.9844|1.763911.5875|1.3220{1 0583| 5.0922
128 3.5556] 3.2000| 2.9091|2.6667 2.2857|2.0000}1.7778]1.6000i1.3333]1.0667] 1.0000
120 3.5833] 3.2250) 2.93182.687512.3030}2.0156{1 7917[1.6125{1.3437{1.0750¢ 1.0078
130 3.6111} 3.2500| 2.9545|2.7083]2.3214|2.0312|1. 8056{1.6250]1.3542|1.0833| 1.0156

Outside diameter of a standard full-depth gear equals the pitch dinmeter for a gear of the
same diametral pitch but'with 2 more teeth,



BANG 3: DAU RANG VA CHIEU CAO CHANRANG CUA
CAC RANG CHIEU SAU THAN KHAI TOAN PHAN TIEU

2 ] . «
CHUANH4 VA20D0O

(19P VA THO HON)

2
St'd. St'd. Min. | Shaping Pre-shaving
Adden. Deden Deden. Dedendum
Dia-l -
metra x L1s57 1.25 1.35 45
Fitch, P P 2 P P
Note x Note 2 Note 3 Note 4 Note 5
2.5 0.4000 0.4628 0.5000 0.5400 0.5800 ©.4900
3 ©.3333 0.3857 0.4167 0.4500 0.4833 0.4163
3.5 0.2857 0.3306 0.3571 0.3857 0.4143 0.3597
4 0.2500 ©.2802 0.3125 0.3375 0.3625 0.3180
4.5 0.2222 0.2571 0.2778 0.3000 ©.3222 0.2822
5 0.2000 0.2314 0.2500 0.2700 0.2900 0.2560
6 0.1667 0.1928 ©0.2083 0.2250 0.2417 0.2167
7 0.1429 0.1653 0.1786 0.1929 0.2071 ©.1
8 0.1250 0.1446 0.1562 0.1688 0.1812 0.1650
9 0.I31IX 0.1286 ©.1389 0.1500 0.1611 0.149%
10 0.1000 0.1157 0.1250 0.1350 0.1450 0.135¢
It 0,0909 0.1052 ©.1136 0.1227 0.1318 r.x229
I2 0.0833 . 0.0964 0.1042 0.1125 0.1208 2,1113
14 0.0714 0.0826 0.0893 ©.0964 0.1036 0.2974
16 0.062§ 0.0723 0.0781 0.0844 0.0906 0.0855
18 0.0556 0.0643 0.0694 0.0750 0.0806 ‘ 0.0766

Note r: Standard Minimum dedendums.
Dedendums recommended for shaped gears.
Dedendums recommended by Michigan Tool Co. for pre-shaved gears.

Note 2:
Note 3:
Note ¢

Used for finish-hobbed gears.

: Dedendums recommended by the Fellows Gear Shaper Co. for pre-shaved gears

of 13 to 30 teeth with 14}4-degree pressure angle or 13 to 20 teeth with 20-degree pressure

angle.,

degree gears with over 3o teeth and 2o-degree

recommends a special protuberance-type cutter for pre-shaving.
Note 5: Dedendums based upon clearances recommended for pre-shaved gears by
National Broach & Machine Co.

BANG 4 : AU KANG VA CHIEU CAO CHAN RANG CUA
CAC RANG , CHIEU SAU THAN KHAI TOAN PHAN,

These dedendums provide additional depth for pre-shaving by shaping. For 144-
ears with over 2o teeth this company

BUGC MIN. TIEU CHUAN 20 DO (20P VA MIN HON)

Dia-
metral
Pitch,

r

St'd, St'd. Pre-shaving St'd. Std. Pre-shaving
Adden.| Deden. Dedendum Adden.| Deden. Dedendum
Dia.-l

I (12 1.35 metra 1 |2 1.35

P b3 +.002! T+.ooz P‘I}Sh' P P+.ooz P +-.002
0.0500 | ©0.0620 0.0695 | 0.0700 48 0.0208 | 0.0270 | o.0301 |0.0338
0.0454 | 0.0566 c.067 , ofisg 56 0.0179 | 0.0234 0.0261 | 0.0288
0.0417 | 0.0520 0.058: SR & ] 64 0.0156 | ©.0208 0.0231 | 0.0256
0.0357 | 0.0449 0.0502 | .0547 72 | 0.0139 | c.o190 | ©.0207 |o0.0239
0.0312 | 0.0305 0.0442 | 0.0492 8o 0.0125 | o.0170 0.0189 .
0.0278 | 0.0353 0.0395 | 0.0438 g6 | o.o104 | 0.0145 0.0161 .
0.0250 | ©.0320 0.0357 | 0.0400 120 | 0.0083 | 0.0120 | o0.0132 cee
0.0227 | 0.0293 0.0326 | 0.0367 128 0.0078 | o.o114 0.0125




BANG 5
RANG GOC THAN KHAI TIEU CHUAN 20 PO

:DAUR

20-DEGREE INVOLUTE STUB TEETH

ANG VA CHIEU CHAN RANG CUA CAC

Tuhle 5. ADDENDUMS AND DEDENDUMS OF STANDARD

St'd. St'd. Min. | Pre-shaving; St'd. st'd. Min. Pre-shaving
Adden. | Deden. Deden. Adden. | Deden. Deden.
Dia- Dia-
metral [ ¢ g x 1.35 metral | o8 1 1.35
Pacel F 1 S -l 3 k2
Note 1 Note 2 Note 1 Note 2
2.5 ©0.3200 ©.4000 0.5400 8 0.1000 0.1250 0.1688
3 0.2667 0.3333 0.4500 9 0.0889 0. IIII ©.1500
3.5 0.2286 0.2857 0.3857 10 0.0800 0.1000 0.1356
4 0.2000 0.2500 0.3375 It 0.0727 ©.0909 0.1227
4.5 0.1778 ©.2222 0.3000 12 0.0667 0.0833 0.1125
5 0.1600 ©0.2000 ©.2700 14 ©.0571 0.0714 0.0964
6 0.1333 0.1667 ©.2250 16 0.0500 0.0625 0.0844
7 0.1143 0.1429 0.1929 18 0.0444 ©0.0556 ©.0750

BANG 6 : PAU RANG VA CHIEU CAO CHAN RANG CUA
CAC RANG CHAN AN KHOP THAN KHAI

TIEU CHUAN 20 bO
St'd. St'd. Pre-shaving St'd. { St'd. Pre-shaving
Adden.} Deden.] Dedendum Adden.| Deden.] Dedendum
Dia- s Dia-
metral metral
1 1.2, 1. I 1.2 I.
Picch | & | EELEEL e | 5 | | -
P/P P/P
Note 1t | Note 2| Note 3 Note1 | Note 2| Note3|.
34 0.2500 [ 0.3125 | ©0.3375 | ©.3330 186¢ | 0.0417 | 0.0521 | 0.0562 | 0.0627
44 0.2000 | 0.2500 | 0.2700 | 0.2680 29és | 0.0385 | 0.0481 | 0.0519 | 0.0585
54 ©0.1429 | ©.1786 | 0.1920 | 0.1089 22369 | 0.0345 | 0.0431 | 0.0466 | 0.0545
117 0.1250 | 0.1562 | ©.1688 | 0.1750 2442 | 0.0312 | 0.0391 | 0.0422 | 0.0513
76 o.111r | 0.1389 | ©.1500 | 0.1551 2845 | ©.0286 | 0.0357 | ©.0386 | 0.0476 |
940 | o.1000 | 0.3250 | 0.1350 | 0.1400 2847 | 0.0270 | 0.0338 | 0.0365 | 0.0460 |:
941 | 0.0909 | 0.1136 | 0.1227 | 0.128g 394y | 0.0250 | 0.0312 | 0.0338 | 0.0430 {:
19{3 | 0.0833 | 0.1042 | 0.1125 | 0.1:83 3342 | 0.0238 | 0.0298 | 0.032x | 0.0418
1144 | o.o714 | 0.0893 | 0.0964 | 0.1014 8445 | 0.0222 | 0.0278 | 0.0300 | ©0.0392
1244 } 0.0714 | 0.0803 | 0.0964 | ©.x014 3643 | 0.0208 | 0.0260 | 0.0281 | 0.0368
134s ] 0.0625 | 0.0781 } ©.0844 .. 384y | 0.0200 | 0.0250 | 0.0270 | 0.0360
1445 | 0.0556 | 0.0694 | 0.0750 | 0.0816 404¢ | 0.0185 | 0.0231 | 0.0250 | 0.6335 |
1941 | 0.0476 | 0.0595 | 0.0643 | 0.0706 . .

Note 1: Standard dedendums for shaped gears.
Note 2: Dedendums recommended by Michigan Tool Co. for pre-shaved gears.
Note 3: Dedendums based on clearances recommended (or pre-shaved gears by
Broach & Machine Co.

National



2. BANH RANG CON
BEVEL GEARING
CHI DANH CUA BANH RANG CON
REVEL GEAR NOMENCIATURE

PITCH APEX YO BACK

PITCH APEX TO CROWN CROWN
TO BACK

CROWN

ROOT
ANGLE
PINION
eace .
ANGL
&
RS = :
5

Wl PITCH

L1748

*\\0 d ANGLE \

BAGK
ANGLE ]
=% UNIFORM
S PITCH | DIAMETER CLEARANGE
; 7
Z\ OUTSIDE ; DIAMETER /' /
/ 1

DEDENDUM
ANGLE

American Standard System for Straight Bevel Gears (ASA B6.13-1955). —
This system for the design of straight. bevel gears is a developmient from a system
originated by the Gleason Works and adopted by the American Gear Manufacturers
Association in 1922 and revised in 1940. The general basis of the system and the
formulas used to obtain the tooth proportions and blank dimensions are the same
as in the revised (1954) Gleason Straight Bevel Gear System which follows:

Working Depth: The working depth is equal to 2.000 inches + diametral pitch.
The use of stub teeth is not recommended because the reduction in contact increases
noise and decreases wear resistance.



BANG 1 : CONG THUC CUA BANH RANG CON THANG 20

PO - GOC TRUC %0 DO

Tuhle 1. FORMULAS FOR 20-DEGREE STRAIGHT BEVEL GEARS -
90-DEGREE SHAFT ANGLE

Given
1 | Number of Pinion Teeth, n 4 | Face Width, F
2 | Number of Gear Teeth, N 5 | Pressure Angle, 6 = 20° _
3 Diametral Pitch, P 6 | Shaft Angle, £ = go°
To Find
Formula
No. Item
PINION GEAR
4 | Working Depth hx -3’—%9-0 Same as pinion
8 | Whole Depth he -&;,iﬁ+o.oc2 Same as pinion
. . : n N
9 | Pitch Diameter d -5 D =%
10 | Pitch Angle v =tani % I =gP—y
11 | Cone Distance Ao= T T Same as pinion
12 | Circular Pitch =§-'-l?§-—16 . Same as pinion
13 | Addendum “lap =hy—ag 7] =I§%1-e—2
Dedendum 2,188 ) 2.188
4 (See Note 1) bp ==p=—ap bg = P 9@
15 | Clearance ¢ =mhe—hk Same as pinion
bp ba
=tan-1 - =tan=l ==
16 | Dedendum Angle ép =tan 40 g =tan 7o
17 | Face Angle of Blank Y0 =v+8g Fo =T+ép
18 | Root Angle YR =vy—3p Tr=0-=é¢g
19 | Outside Diameter dp =d+a2ap cos v Do =D+428G cos T
20 | Pitch Apex to Crown {zp =—?—ap siny ‘Xo-g—aa sin I
21 | Circular Thickness t =p—T T -%— (ap-—ag) tan ¢
22 | Backlash (See Note 2) B=(See Table on page 692)
Chordal Thickness - B_B w2 _B
23 (See Note2) o =t 6d* 2 Tc=T 6D 2
TR
24 | Choraal Addendum acpa-ap+‘—-°4%sl acg=og+ie :‘[’: r
25 [ Tooth Angle 3%(%17? tan ¢) Minutes | Same as pinion
26 | Limit Point Width A%;F(T—abp tan ¢)—0.0015 | Same as pinion
27 ] Tool Advince 0.002 Same as pinion

All linear di i
angular values should be carried %o 4 or 5 decimal places.
Note 1: Theactual dedendum will be 0.002-inch
Note 2: The American Standard for Fine-pitch
ralues for B since most fine-pitch bevel gears ¢

hes. Calculation of linear dimensions which affect

ions are in

Sirai

ter than calculated due to Item 27,
traight Bevel Gears does not indicate
with little backlash
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BANG 2: CHIEU CAO CHAN RANG CUA CAC BANH RANG
CON THANG CHU PONG

BEVEL GEARS

gear-to-pinion ratios)

{for i diametral pitch and various

Ratio = Number of teeth in gear + Number of teeth in pinion

- Ratios Adden- Ratios Adden-| Ratios Adden- Ratios Adden-
dum, dum, }f. dum, dum,
From| to | Inch |[|From| to | Inch |{|From| to | Inch || From| to | Inch
1.00 | 1.00 | 1,000 |} 1.15-] .17 | 0.880 || 1.42 | 1.45 | 0.760 || 2.06 | 2.16 | 0.64¢0
1.00 | 1,02} 0.990-{{ 1.17{ 2.19 | o.8%0 || T.45 | 1.48 ] 0.750 || 2.16 | 2.27 | 0.630
1.02 | 1.03 | 0.98 || X.19 | 1.21 | 0.860 |} 1.48 | 1.52 | 0.740 || 2.27 | 2.41 | 0.620
1.03 | x.04 { 0.970 || x.2x | 1.23 | 0.850 {| 1.52 | 1.56 | 0.730 || 2.41 | 2.58 | 0.610
1.04 | 1.05 { 0.960 || 1.22 | 1.25 [ 0.840 || 1.56 | 1.60 | 0.720 |; 2.58 | 2.78 | 0.600
1.05 | 1.06 | 0,950 {{ 1.25 | 3.27 | 0.830 || 1.60{ 1.65 ] 0.710 || 2.78 | 3.05 | ©.590
1.06 | 1.08 | 0.940 || .27 { 1.29 | 0.820 || 1.65 | 1.70 | 0.700 || 3.05 ]| 3.41 | 0.580
1.08 | 1.09 ) 0.930 }] 1.20 | 1.31 | 0.810 || I.70 [ 1.76 | 0.600 || 3.41 | 3.94 | 0.570
1.00 | .11 | 0.920 || X.3I | X.33 [-0.800 || 1.76 { 1.82 | 0.680c || 3.94 | 4.82 | 0.560
1.1t | .12 | 0.970 {f 1.33 | 1.36 | 0.790 || 1.82 { 1.89 | 0.6y0 || 4.82 | 6.81 | 0.550
1.12 | 1.14 | 0,900 || 1.36 | 1.30 { 0.780 || 1.80 | 1.97 | 0.660 || 6.81 L 0.540
7.1 | 1.15] 0.800 }| 1.39 | 1.42] 0.770 || 1.97 | 2.06 | 0.650

* Select addendum according to ratio of gearing.

addendum.

In case of chonce. use the larger

As in the original system, long and short addenda have been adopted for all ratios
except those with equal numbers of teeth. A long-addendum pinion and a short-
addendum gear have more action in recess than in approach (with pinion driving),
have stronger pinion teeth, and can have a lower pressure angle without undercut.
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BANG 3 : CONG THUC CHO HE GLEASON GOC AP SUAT 20
PO, BANH RANG CON XOAN - GOC TRUC %"
Tahle 3. FORMULAS FOR GLEASON SYSTEM 20-DEGREE PRES-

SURE ANGLE, SPIRAL BEVEL
GEARS - 90-DEGREE SHAFT ANGLE

Given
1 Number of Pinion Teeth, n 4 Face Width, F
2 Number of Gear Teeth, N s Pressure Angle, ¢ = 20°
3 Diametral Pitch, P 6 Shaft Angle, T = g9o°
To Find
Formula
No. ITtem
PINION GEAR
7 | Working Depth b =l';°° Same as pinion
8 | Whole Depth hy =%‘- Same as pinion
9 | Pitch Diameter d =£ D =I;
10 | Pitch Angle ¥ =tan™! % I' =go—vy
D .
1t | Cone Distance Ao=—— Same as pinion
2sin T .
12 | Circular Pitch 4 -=‘z‘1“6 Same as pinion
b
13 | Addendum ap =hxy—ag ea =Ia—l—ei
14 | Dedendum bp =h¢—ap bg =hi—ag
15 | Clearance ¢ =hyg—~he Same as pinion
b
16 | Dedendum Angle 8p =tan™! 2r bg =tan™! L4
Ao Ao
17 | Face Angle of Blank | yg =v+d¢ To=I'1+ép
18 | Root Angle YR =7 —0%p Fr=T-ég
19 | Outside Diameter do =d+2apcosy | Do=D+2accos T
D d .
20 | Pitch Apex to Crown | 20 = —ap sin vy Xo =; —agsin T
T =£ —1.22{ap ~ag)tan ¢
21 | Circular Thickness t =p-T ? K(Chart 1)
. ) P
22 | Backlash* B =(See table on page 693)

* When the gear is cut spread-blade, all the backlash is taken from the pinion thickness.
When both members are cut single-side, each thickness is reduced by half the backlash.
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BANG 4 : CHIEU CAO CHAN RANG CUA CAC BANH RANG
CON XOAN HF, GLEASON

Table 4. GEAR ADDENDA FOR GLEASON SYSTEM SPIRAL
BEVEL GEARS

Gearing ratio = Number of gear teeth + Number of pinion teeth

Ratios |Adden- Ratios |Adden- Ratios [Adden- Ratios |Adden-
dum, dum, dum, dum,

From| to | Inch {{ From} to | Inch |{ From] to | Inch [j From| to Inch
1.00| r.00 {0.85 [] 1.15 [ x.17 | 0.750 || 1.41 [ 1.44 | 0.650 || 1.99 { 2.10 | 0.550
J.00]| 1,02 0840 || x.17 ) 1.19 | 0.740 I1.44 [ 1.48 { 0.640 || 2.10 | 2.23 | 0.540
1.02 | 1.03 | 0.830 I.19 { 1.21} 0.730 1.48 1 1.52] 0.630 || 2.23 | 2.38 | 0.530
1.03 | x.05]{0.82 (| 1.2t | 1.23{0.720 {| x.52 ) 1.57] 0.620 |} 2.38 ] 2.58 | 0.52
1.05| 1.06 | 0850 {| 1.23| 1.26 [ 0.710 || 1.57 | 1.63 | 0.610 || 2.58 | 2.82 | o0.510
1.06 | 1.08 | 0,800 || 1.26 ) 1.28 | 0.700 || 1.63 | x.68 | 0.600 |[ 2.82 | 3.17 | 0.500
1.08) 109 0.790 || 1.28 | 1.31 | 0.69c {! 1.68 | 1.75 ] 0.590 || 3.7 | 3.67 | 0.490
1.09| .11 | 0.780 || 1.31 | 1.34 | 0.680 [} 1.75 | 1.82 [ 0.500 || 3.67 | 4.56 | 0.480
.13 1.x3 ] o0.770 || 1.3¢ } £.37{ 0.670 || 1.82 | 1.00 | 0.570 || 4.56 | 7.00 | 0.470 |+
1.13]1 1,15} 0.760 {1 1.37] .41 | 0.660 || 1.90] 1.99 | 0.560 || 7.00 | 0.460

* Select addendum according to ratio of gearing. In case of choice, use the lorger
addendum.




CONG THUC CHO CAC THANH PHAN TIEP TUYEN, TRUC
CUA TAI DANH NGHIA CHO CAC BANH RANG CON
THANG VA XOAN
FORMULAS FOR TANGENTIAL, AXIAL, AND SEPARATING COM-

PONENTS OF THE NORMAL TOOTH LOAD FOR STRAIGHT AND
SPIRAL BEBEL GEARS

W, = tangential load on driving gearat -

its mean pitch diameter, in
pounds; also equal to the tangen-
tial load on the driven gear at its
mean pitch diameter;

Wz = axial thrust load, in pounds;

W, = separating component in pounds;

dm = mean pitch diameter of driving
member in inches = d — F sin vy,

where d = pitch diameter of driv-
ing member, F = face width,and
vq = pitch angle; .
n = speed of driving member in rpm;
P = horsepower transmitted;
¢ = normal pressure angle;
¥ = spiral angle; .
~4 = pitch angle of driving member;
«+p = pitch angle of driven member.

Hand of Spiral and Direction of Rotation of Driving Member

Component of
Normal Tooth
Load to be

Right-hand Spiral and Clock-
wise Rotation, or Left-hand
Spiral and Counter-clockwise
Rotation

Right-hand Spiral and Coun-
terclockwise Rotation, or
Left-hand Spiral and Clock-
wise Rotation

Tangential, W,

Driving Member W= 126,050 P
and Driven ¢ ndm
Member
*Axial, W,
Driving Member | W, = c::‘ (tan ¢ sin vg — Wy = cous"w (tan ¢ sin vq +
sin ¢ cos vg) 8in ¢ cos rq)
Driven Member | We = c::‘ 7 tanésinyp+ | We= c:z‘ 5 (tan 6 sin vp -
sin y €os yp) sin ¥ cos vp)
{Separating, W,
Driving Member | W, = cZ"p (tan ¢ cos vg + W, = 0:87’1/ (tan ¢ cos vg —
sin ¢ sin v4) sin ¢ 8in vg)
Driven Member We = ct%—‘w (tan ¢ cos yp — Wy = c::‘w (tan ¢ cos vp +
sin ¢ sin v p) sin ¢ sin vp)

* If the computed value of Wy is positive, then the thrust is awaey from the cone
center. A negative value indicates the thrust is loward the cone center,

1 If the computed value of W, is positive, then the force is away from the mating
member (separating force). A negative value indicates the force is loward the mating
member (attracting force).
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THEP THUONG DUNG DE CHE TAO BANH RANG CON
THUONG
REPRESENTATIVE STEELS USED FOR BEVEL GEAR
APPLICATIONS

CARBURIZING STEELS

l SAE Purchase Specifications
or o Brinell |ASTM
AIS Type of Steel . Prtel’i‘m“},ary ¢ [Hardness| Grain Remarks
No. eat lreatment | Number| Size
1024 Manganese Normalize Low Alloy — oil
quench limited
to thin sections
2512 Nickel Alloy Normalize — 163-228 | -8 | Aircraft quality
Anneal )
3310 Nickel-Chromium | Normalize, then | 163228 | 5-8 | Used for maximum
3312X | (Krupp) Nickel- heat to 1450°F, resistance to wear
Chromium cool in furnace. and fatigue
Reheat to
1170°F — cool
in air
4028 Molybdenum Normalize 163~217 Low Alloy
4615 Nickel-Molybdenum| Normalize — 163-217 | 5-8 | Good machining
4620 Nickel-Molybdenum| 1700°F-1750°F ualities.
Well adapted to di-
rect quench —
gives tough core
with  minimum
distortion
R For aircraft and
4813 Nickel-Molybdenum Normalize 16 :
! 3-241 { 5-8 | heavily loaded
4820 Nickel-Molybdenum service
5120 Chromium Normalize 163-217 | 5-8
8615
8620 Chromium-Nickel- | Normalize — cool 163-21 s-8 Used as an alter-
§7I5 Molybdenum at hammer 3-217 nate for 4620
720
OIL HARDENING AND FLAME HARDENING STEELS
Y141 Sulphurized free Normalize 179-228 | 5or | Free cutting steel
cutting carbon steel | Heat treated 255-269 { Coars- | used for unhard-
er ened gears, oil
treated gears, and
for gears to be sur-
face hardened
where stresses are
low
4140 Chromium- For oil harden- 179-212 Used for heat-
Molybdenum ing: Normalize treated, oil hard-
— Anneal ened, and surface
For surface hardened gears.
hardening: Nor- ||235-269 Machining quali-
4640 Nickel- malize, reheat, 269-302 ties of 4640 are
Molybdenum uench and 302341 superior to 4140,

W and it is the pre-
ferred stee} for
flame hardening

6145 Chromium- Normalize — 235-269 Fair machining
Vanadium reheat, quench, | 269-302 qualities. Used
and draw 302-341 for surface hard-
ened gears when
4640 is not avail-
able
8640 Chromium-Nickel- Used as an alter-
8739} Molybdenum Same as for 4640 nate for 4640
NITRIDING STEELS
Nitral- | Special Alloy Anneal 163-192 Normal hardness,
loy H& range for cutting is
G 20-28 Rockwell C

* Any other steels equivalent to those listed in the table may also be used.
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CACNGUYEN LY VA CONG THUC DE TINH TOAN KiCH
THUGC KHI GIA CONG PHAY BANH

Cutter

RANG CON
RULES ANI) FORMULAS FOR CALCULATING DIMENSIONS OF
MILLED BEVEL GEARS
To Find Rule Formula
tan « =———Si“ z
Divide the sine of the shaft angle by P ﬂ+cos =
. the sum of the cosine of the shaft angle Np
Pitch Cone and the quotient obtained by dividing
Angle of Pinion the number of teeth in the gear by the © shat
number of teeth in the pinion; thisgives | For 90° shaft angle,
the tangent. Note; For shaft angles Np
greater than 9o° the cosine is negative. tan ¢P=N—a‘
Pitch Cone Subtract the pitch cone angle of the -
Angle of Gear pinion from the shaft angle, ag=4L—ap
: : Divide the number of teeth by the dia- N
Pitch Diameter metral pitch. D=N=+P
. | Addendum Divide 1 by the diametral pitch. S=31+P
§ .| Dedendum Divide 1.157 by the diametral pitch. S+A=1157+P
B ,v{.ggg; Depth of Divide 2.157 by the diametral pitch. W=2.157+P
o
8 | Thickness of . ) 3
i Epoth at Pitch Divide 1.571 by the diametral pitch. T=15711+P
ine
| Pitch Cone Divide the pitch diameter by twice the .. D
E Radius sine of the pitch cone angle. 2Xsin
Subtract the width of face from the
) ggif{'g:‘;;f itclll1 cone }xl'adius. dri'ivide t‘lixe requain%er smsxCF
o y the pitch cone radius and multiply by C
g Tooth the addendum.
o | Thickness of Subtract the width of face from the
&8 | Tooth at Pitch itch cone radius, divide the remainder = T:XC —F
+ | Line at Small y the pitch cone radius and multiply by C
g End the thickness of the tooth at pitch line.
g Addendum Divide the addendum by the pitch | , o S
. ngle cone radius to get the tangent. an f==
g Dedendum Divide the dedendum by the pitch tan ¢== S5+4
§ | Angle cone radius to get the tangent. * n C
o N Divide the pitch cone radius by 3 or
§ | Fac Yuth divide 8 by the diametral pitch, which- F=lorFad
ﬁ ax. ever gives the smaller value. 3 P
Circular Pitch Divide 3.1416 by the diametral pitch. p=3.1416 + P
A dd itch
Face Angle o edg ntghlg'a endum angle to the pitc ye=at8
Compound Rest Subtract both the pi
S pitch cone angleand e —
Aﬂﬂibr Turning the addendum angle from go degrees. $=go°~a—~t
. Subtract the dedendum angle from the
Cutting Angle pitch cone angle. ¢of=a—p
Multiply the addendum by the cosine —
Angular Addendum |  ¢ope pitch cone angle, K =5Xcos o
. : Add twice the angular addendum to -

i Outside Diameter the pitch diameter. O=D+2K
Vertek or Apex Multiply one-half the outside diameter J==Q><cot .
Distance by the cotangent of the face angle. 2 '

. Subtract the width of face from the
Vertex Distance at pitch cone radius; divide the remainder i= JXC“'F
Small End of Tooth » | by the pitch cone radius and multiply C
. . by the apex distance.
" Number of Teeth for A g
s Divide the number of teeth by the co- -
which to Select sine of the pitch cone angle. nr cos a
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3. BANH VIT - TRUC VIT
WORM GEARING

BANG 1 : CONG lHUC VF TY bO CHO BANH VIT - TRUC
VIT BUGC NHO THEO TIEU CHUAN MY
LETTER SYMBOLS do

p=Circular pitch of worm gear
=ax|al pitch of the worm, p,,
in the central plane

WORM

RADIUS OR

Pz Axial pitch of worm CHAMFER

Pn= Normal circular pitch of worm and
worm gear= p, cos A=p cos ¥

A=Lead angle of worm

\[ 1

¥=Helix angle of worm gear - 0o
. WORM GEAR
n=Number of threads in worm %
N=Number of teeth in worm gear :
=nmg 0,0856 P, [P g
mg=Ratio of gearing=N+n > Fg MIN.
Item T Formula Item [ Formula
WORM DIMENSIONS WORM GEAR DIMENSIONS®**
Lead | l=np, Pitch Diameter D=Np+r=Npg+r
Pitch Diameter d=1+(r tan \) || Outside Diameter } Dy=2C—d+2a
Outside Diameter | d,=d+2¢ Pace Width F¢m;n=!.usx
Safe Minimum Fy=VD2—-Dt || . V Wot+26)*- (dp =407
Length cf

Threaded Por-
tion of Worm*

DIMENSIONS FOR BOTH WORM AND WORM GEAR

Addendum a=0.3183p, Tooth thickness t= o.s}n

Whole Depth hy=0.7003p,+0.002{| Approximate nor- | ¢,=20 degrees
mal pressure

Working Depth hy=0.6366p, anglet

Clearance c=he—hy, Center distance C=o0.5 (d4D)

Al dlmensmns in inches unless otherwise mdxca.ted

* This formula allows a sufficient Iengthl::r fine-pitch worms.

** Current practice for fine-pitch worm gearing does not require the use of throated
blanks. This results in the much simpler blank shown in the diagram which is quite
similar to that for a spur or helical gear. The slight loss in contact resulting from the use
of non-throated hianks has little effect on the load-carrying capacity of fine-pitch worm
gears.

It is sometimes desirable to use topping hobs for producing worm gearﬂﬁ which the
size relation between the outside and pitch diameters must be closely controlled. In
such cases the blank is made slightly larger than D, by an amount (usually from o.010 -
to 0.020) depending on the pitch. Topped worm gears will appear to have a small throat
which is the result of the hobbing operation. For all intents and purposes, this throating
is negligible and a blank so made is not to be considered as being a throated blank.

t As stated in the text on page 775, the actual pressure angle will be slightly greater due

¥ the manufacturing process.
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NHO THEO TIEU CHUAN MY KET HOP GIUA TAI

TRONG VA GOC CHIU TAI

Tuble 2 : PITCH DIAMETERS OF FINE-PITCH WORMS .FOR
AMERICAN STANDARD

~

Lead Angle ) in Degrees

Lead {Number|
Inézes, Thr‘;ads. 0.5 10 1§ 2.¢ 3.0 4.0 5.0 7.0
4 ”
Pitch Diameter d in Inches
0.030 I 1.0937 { 0.5472 | 0.3647 | 0.2735 | ... .. | -.....
0,040 1 X.4583 | ©.7297 | 0.4863 | 0.3646 | 0.2429 | ....
0.050 b 3 1.8328 | 0.9121 | 0.6079 | 0.4538 | 0.3037 | 0.
0.06o 2 0.7295 { 0.5469 | 0.3644 | ©.
©0.065 1 0.7903 | 0.5925 | ©.3048 | 0.2059 | 0.2365 | ......
0.080 1.3 0.9726 } ©.7203 | 0.4859 | 0.3641 | 0.201L | ......
©.090 3 1.0942 | ©.8204 | 0.5466 | 0. 0.2333
0.100 1,2 1.2158 | 0.9116 | 0.6073 | 0. 0.2592
0.120 3.4 PR I.4590 | 1.0939 | ©.7288 | o. 0.3111
0.130 L2 | ...... vevee. | 1.5805 | 1.3851 | 0.7896 | o. 0.3370
0.150 35 | ceeene f cennnn I.8237 | x.3674 | 0.9110 | 0.6828 | 0.5457 | 0.3889
0.160 1,24 { .oeva ] i 1.0453 } 1.4585 | 0.9718 } 0.7283 | ©0.5821 | 0.4148
0.180 6 }...... ..., 2.1884 | 1.6408 } 1.0932 | 0.8193 | 0.6549 | 0.4667
0.195 T DU SR T 1.7776 | 1.1843 | 0©.8876 | 0.7095 | 0.5055
0.200 245 fooveii i i 1.8232 | 1.2147 | 0.9104 | 0,7276 | 0.5185
0.210 7 beeeen e o, 1.9143 | 1.2754 | 0.9550 | 0.7640 | 0.5444
0.240 368 ... ] il 2.1878 | 1.4576 | 1.0924 | 0.8732 { 0.6222
0.250 5 o 1.5184 | 1.1380 | ©.9006 | 0.6481
0.260 2.4 i 1.5791 | 1,18 0.9459 | 0.6741
0.270 0 For each lead shown in the first | ; 2;7;38 1. 22£ 0.382:9; 0.7000
o.280 b column, the numbeys of threads 1.7006 | 1.2745 | 1.0187 | 0.7250
. given in the second column are 7 . . .
0.30 | 3610 g‘;ffp?gg‘zﬂmd’“g to standard | 1 8220 | 1.3656 | 1.0015 | 0.7778
0.320 2.4.8 The standard axial pitch for 1.9435 | 1.4566 1.1242 °'g29g
0.325 s eﬁd‘bogiimhf diameglef Sh{;w" ié' 1.9739 | 1.4794 | 1.1824 | 0.842
the y of the table is obtaine
0.35 7 | by dividing the lead given in | 21257 | 1.3932 | 1.2731 } ©.9974
0.360 9 column I by the number of | *++--* T.6387 | 1.3003 | 0.9333
©0.390 3.6 th}:eads given gn column 2. ghusi ------ 1.7752 | 1.4189 | ¥.o111
where more than one number o
©0.400 | 4,5.8,10 § yphreads is iven in column 2,| ~--*-° 1.8207 | 1.4553 | 1.0379
©0.450 9 there will be more than one{ -.---. 2.0483 | 1.6372 | 1.1666
0.455 7 standargl axal itt;h for thecor- | ...... } ...c... 1.6554 | 1.1796
0. 480 3.6 responding pitch diameter. | .. .. | ...... 1.7463 | 1.2444
Ezxample: For a lead angle of
0.500 5,10 2.0 degrees and a lead of o.240| ...ooo | oot 1.8191 | 1.2963
0.520 4.8 inch, the corresponding pitch| ... ... | ...... 1.8910 | 1.3481
0.560 7 diameter is given in the tableas| [ . .. .. 2.0374 | 1.451C
0.585 9 2.1878 inches, 1.5166
: Since there a]re three va‘ueslof """"""""" :
0.600 6 n given in column 2, namely, . 1.5555
0.640 48 |3 06,and8, there will also be three 1.6502
650 ‘1 ° standard axial pitches available . . 1.68 52
©.65! 5. for }tlhis pitch diameter. Thesse .
pitches are: 0.240 + 3 = 0.080;
:'72 7 0.240 4+ 6 = 0.040; and o0.240 + igégg
-7 9 8 = 0.030.
0.78 6 | T i e 2.0222
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Table 2 - PITCH DIAMETERS OF FINE-PITCH WORMS FOR

AMERICAN STANDARD

Lead Angle ) in Degrees

Lﬁad Number

m " of
Inches, | Threads 9-° | 1o | e ] 170 | a0 ‘ 2.0 ' 3.0
I n

Pitch Diameter 4 in Inches

0.120 3.4 0.2412 | ...... } ...
©.130 1,2 | o.2613

©.150 }° 3.5 ©0.3015 | ©.2456

o.160 1,2,4 | 0.3216 | 0.2620

©.180 6 0.3618 | ©0.2048 | ......
©.195 3 | o.3919 | 0.3193 | o.
©.200 4.5 '} 0.402¢c | 0.3275 | ©.2553
0.210 7 | o.4221 | 0.3430 | 0.2681
©.240 3.6.8 0.4823 | 0.3930 | ©.3064
0.250 5 | 0.5024 | 0.4004 | 0.3192
0.260 4 0.5225 | 0.4258 | 0.3319
0.270 9 0.5426 | 0.4421 | 0.3447
0.280 7 0.5627 | 0.4585.| 0.3575
©.300 3.6.10 0.6029 | ©.4913 | 0.3830
©.320 2,4.8 0.6431 | 0.5240 | 0.4085
0.325 5 0.6532 | 0.5322 | 0.4149
©.350 7 0.7034 | ©.5731 | ©.4468
0.360 0.7235 | 0.5805 | 0.4506
0.39%0 3.6 0.7838 | 0.6387 | 0.4079
0.400 4,58,30 | 0.8039 | 0.6550 | o.5107
0.450. 9 0.9044 | 0.7369 | o.5745
©.455 97 0.9144 | 0.7451 | ©0.5800
0.48 1.6 0.9647 | 0.7860 | 0.6128
0.500 5,10 1.0049 | 0.8188 | ©0.6383
©.520 4.8 1.0451 | 0.8515 | 0.6630
0.560 7 1.1255 | 0.0170 | ©.7149
©.58s 9 1.1757 | 0.9580 | 0:7469
©.600 6 1.2059 | 0.9825 6.7660
0.640 4.8 ¥.2863 | 1.0480 | o.8171
0.650 5.10 1.3064 | 1.0644 | 0.8298
0. 700 7 1.4068 | 1.1463 | 0.8937
0.720 9 1.4470 | 1.1701 | ©0.0102
0.780 6 1.5676 | 1.2773 | ©.9958
©.800 5.8,10 1.6078 | 1.3101 | 1.0213
0.900 [] 1.8088 | 1.4738 | 1.1490
©.910 [] 1.8280 | 1.4902 | 1.1618
0.960 6 1.9204 { 1.5721 | 1.2256
1.000 10 2.0098 | 1.6376 | 1.2767
1.040 8 weeer | To031 | 1.3277
1.120 T | eeennn 1.834r | 1.4209
1.170 9 1.9160 | 1.4937
1.280 8 { ...... 2.0061 | 1.6341
1.300 b T U T, 1.6597
1.440 9 1 ..o el 1.8384
1.600 10 oo 2.0427




BANG 3 : TY $O RANG CUA TRUC VIT BUGC NHO - BANH
VIT THEO TIEU CHUAN MY

Lead Angle A in Degrees

Sgan%grd Tooth .

e | P fos[ s frus]afsfals]r|ofm|ufom|[a]s]os
22 ' ] Dimensions of Tooth Parts in Inchest

'] 0005 | .0095 | .000§ | .0005 | .0005 | .0095 | .0005 | .000S5 | .0004 | .0004 | .0003 | .00QL | ,0089 | ..... { .....
©.030 L7 .0229 | 0229 | 0229 | .0229 | .0229 | .0229 | .0229 | .0229 | .0227 | .0227 | .0225 | .0220 { 0216 | ..... | .....
Pn .0300 | 0300 { .0300 | .0300 { .0300 { .0209 | .0299 { .0298 | .0206 | .0204 | .020x | .0287 | 0280 | ..... | .....
e .o127 | .o127 | .o127 { .o127 | .0127 | .0127 | .0127 | .0126 | .0126 | .0125 | .0T24 | .0X22 | .OIIQ | .OII5 | .....
0,040 - ke .0299 | .0299 | .0299 | .0290 | .0299 | .0299 | .0299 | .0297 | .0207 | .0295 } .0203 | .0288 | .0282 | .0273.} .....
Pn .0400 | .0400 [ .0400 | .0400 | .0390 ! .0399 | .0398 | .0397 | .0395 | .0303 | 0388 | .0383 | .0373 { .0363 | .....
a .0159 | .0150 | .0159 { .0I59 | .0150 | .ox59 | .ox59 | .0158 | .0157 | .0156 | .0154 | .ox52 | .0149 | .0144 | .0138
0,050 ke .0370 | .0370 | .0370 | .0370 | .0370 | .0370 | .0370 | .0368 | .0365 | .0363 | .0359 | .0354 | .0348 | .0337 | .0324
Pn .0500 | .0500 | .0500 | .0500 | .0490 | .0499 | .0498 | .0496 | .0404 | .049I | .0485 | .0478 | .0467 | .0453 | .0433
¢ .0207 | .0207 | .0207 | .0207 { .0206 | .0206 | .0205 | .0204 | .0203 | .0201 | .0198 { ,0193 | .0188 | .oI'T9
0.065 ke 0475 | .0475 | 0475 | .0475 | .0473 | .0473 | .0471 | 0469 | .0467 | .0462 | .0456 | .0445 | .0434 | .04I4
On .0650 | .0650 | .0650 | .0649 | .0648 | .0648 | .0645 | .0642 | .0638 | .0631 | .0622 | .0607 | .0589 | .0563
) (4 L0285 | .0235 | .0254 | .0254 | .0254 | .0254 | .0253 | .0252 | .0250 | .0247 | .0244 | .0238 | .0231 | .0221
0.080 .13 0581 | .o581 | .0579 | .0579 | .0579 | .0579 | .0577 | .0574 | .0570 | .0563 | .0557 | .0544 | .0528 | .0506
on .0800 | 0800 | .0800 | .0799 | .0798 | .0797 | .0794 | .0790 | .0785 | .0776 | .0765 | .0747 | .0725 | .0003
a B 0318 { 0318 { .0318 | .0318 | .0318 | .0o317 | .0316 1 .0314 i .03%12 { .0309 | .0304 | .0297 | .0288 | .0276
©.100 ke  f..... 0720 | .0720 | 0720 | L0720 | 0720 | 0707 | 0716 | 0711 | .0706 | .0700 | .0689 | .0673 | .0654 { .0627

Pn ] eeee L1000 | .T000 | .0999 | .0999 | .0098 [ .0906 | .0093 | .0988 | .0982 | .0970 | .0056 | .0034
[ P D .0414 | .0a14 | .0413 | .0413 | .0432 | .0411 | .0409 | .0406 | .0402 | .0306 | .0386 | .0375 | .0358
0.130 ke eever | veana | 0931 § 0931 | L0029 | .0029 | .0926 | .0024 | .0920 | .0013 { .0004 | .0801 | .0869 | .0845 { .o808
F:2 S U S .1300 | .1200 | .1208 { .1297 | .1295 | .1200 { .1284 | .1276 { .1261 | .1243 | .1214 | .1178 | .1126
[ ZSN IR B .0509 | .0500 | .0509 | .0508 | .0507 | .0506 | .0503 | .0500 | .0494 | .0487 | .0475 | .0462 | .0441
o.x6o ke ceese | veeeo | 1140 | X140 | .X240 | 1138 | .1135 | .21133 [ .1127 | .x120 | .1707 | .x001 | .1065 | .1036 | .09%
F: 2N R Doeo | .1599 | L1590 | x598 | .1596 | .x504 § .1588 { .1580 | .357% | .1552 | .1530 | .1494 | .7450 | .1386

* a = addendum; k¢ = whole depth; and pn = normal circular pitch.
t Tooth proportions are based on the formulas given in Table 1.

86s
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NGUYEN LY VA CONG THUC CHO BANH VIT - 1
RULES ANI) FORMULAS FOR WORM GEARING - |

To Find

Rule

Formula

Addendum

Addendum may be affected b,
lead angle. See paragraph, Ad-
dendum and Dedendum.

Center
Distance

Add pitch diameter of worm-
wheel to gitch diameter of worm,
and divide sum by 2,

Divide numberof worm threads
by tangent lead angle, add num-
ber of wheel teeth and multiply
sum by quotient obtained by
dividing pitch by 6.2832.

c=2+a
2

P t
¢=ia5: (mr t7)

11

Dedendum

Dedendum may be affected b
lead angle. See paragraph, Ad-
dendum and Dedendum.

Clearance

British Standard — multiply
cosine lead angle by o.2 times
module,

¢ o02mcos Ly

Face Width,
Worm-wheel

For single and double thread
worms, multiply pitch by 2.38
andaddo.25. (Shell type worm.)

For triple and quadruple thread
worm, multiply pitch by 2.15and
add o.2. (Shell type.)

When worm threads are integral
with shaft, face width of worm-
gheel may equal C®8% divided

Y 3-

F = 2.38P 4+ 0.25

F=215P+0a

Co.8%

Lead of
Worm Thread

Multiply gitch by number of
worm threads or ** starts.”’

Multiply pitch circumference of
worm by tangent of lead angle.

Divide pitch circumference of
worm-wheel by ratio.

L =1tP

L = wd X tan Lg

L=xD+R

12

Lead Angle,
Worm

Divide lead by pitch circum-
ference of worm; quotient is tan-
gent of lead angle,

L

tan Lg = 31463

13

Outside Diam.,
Worm

Add to pitch diatneter twice the
addendum. Seeparagraph, Pitch
Diameter of Worm; also Adden-
dum and Dedendum,

do=d+ 2a

4

Outside Diam.,
Worm-wheel

For outside or over-all diameter
of worm-wheel, see paragraph,
Qutside Diameter of Worm-
wheel.

15

16

Pitch of Worm
and Wheel

Divide lead by number of
threads or '‘ starts "’ on worm =
axial pitch of worm and circular
pitch of worm-wheel. .

Subtract the worm pitch diam-
eter from twice the center dis-
tance. Multiply by 3.1416 and
divide by number of wheel teeth.

L
P=7

P (2C - d)Tx 3.1416
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NGUYEN LY VA CONG THUC CHO BANH VIT -2
RULES AND FORMULAS FOR WORM GEARING - 2

No. To Find Rule Formula
Pitch of Worm, Multiply axial pitch by cosine of -
7 Normal fead angle to find normal pitch. P = P XcosLa

18

I9

2x

22

23

24

25

bitch Diam.,
Worm

Subtract pitch diameter - of
worm-wheel from twice the center
distance.

Subtract twice the addendum
from outside diameter. See Ad-
dendum and Dedendum.

Multiply lead by cotangent lead
angl% and divide product by
3.1416.

d=2C—D
d=dy— 20

_LXcotLa

d 3.1416

Pitch Diam.,
Worm-wheel

Subtract pitch diameter of
worm from twice the center dis-
tance.

Multiply number of wheel teeth
by axial pitch of worm and divide
product gy 3.1416.

D =2C—d

_ TP
3.1416

Radius of
Rim Corner,
eel

Multiply pitch by o.25

British Standard: Radius =
0.5 module.

Rad. = 025 P

Rad. = o.5m

Ratio

Divide number of wheel teeth
by number of worm threads.

R=T=+1

27

28

Rubbing Speed,
Ft. per Minute

Divide wheel pitch diameter by
ratio; square quotientandadd to
square of worm pitch diameter;
multiply square root of this sum
by 0.262 X R.P.M. of worm.

Multiply o0.262 X pitch diam-
eter of worm by R.P.M. of worm;
then multiply product by secant
of lead angle.

V = 0.262 n‘\ 'd’ + (%)'

V = 0.262 dn X sec Lg

Throat Diam., -

Worm-wheel

Add twice the addendum to
pitch diameter — see paragraph,
Addendum and Dedendum.

Dy=D+24

29

30

Throat Radius,
Worm-wheel

Subtract twice worm adden-
dum from outside radius of worm.

U =

oI &

— 2a

‘Tooth Depth

Whole depth equals addendum
+ dedendum. See paragraph,
Addendum and Dedendum.

W=ga+b or A4+ B

31

Worm Thread
Length

Multiply the number of wheel
teeth by 0.02, add 4.5 and multi-
ply sum by pitch.

British Standard — Subtract
square of worm-wheel pitch diam-
eter from square of outside diam-
eter and extract square root of
remainder,

G = P{4.5+ 0.02T)

6= VHi=D




4. BANH RANG XOAN
HELICAL GEARING

NGUYEN LY CO BAN VA CONG THUC TINH BANH RANG XOAN
BASIC RULES AND FORMULAS FOR HELICAR GEAR

CALCULATIONS
In the formulas, N, a, etc., are the
numbers of teeth, helix angle, etc., for
either gear or pinion; the notations Na,
Ny, . ap, ete., refer to the teeth or angles
in the pinion or gear, respectively, in a
pair of gears a and .
No. To Find Rule Formula
Relation between
1 | Shaft and Tooth See rules at bottom of page 809.
Angles. .
Divide the number of teeth by the N
2 Pitch Diameter. product of the normal pitch and the D=
cosine of the tooth angle. Pncosa
. Add together the pitch diameters Ds+ Dy
3 Center Distance. of the two gears and divide by 2. C= 2
To prove the calculations for pitch |
diameters and center distance, mul-
tiply the number of teeth in the first
Checking Caleu- | gear by thetangent of the tooth angle
lations in (2) and | of that gear, and add the number of | Np + (Na X
4 | (3); for use when | teeth in the second gear to the prod- tan ag) =
angle between shaits | uct; the sum should equal twice | 2 CPn X sinag
is 9o degrees. the product ‘of the center distance
multiplied by’the normal diametral
pitch, multiplied by the sine of the
“tooth angle of the figst gear. .
Number of Teeth Follow procedure outlined under
5 | for which to Select | heading “Selecting Cutter for Mill-
Formed Cutter. ing Helical Gears,”" page 827.
Multiply the pitch diameter by
6 Lead of Tooth 3.1416 times the cotangent of the | L =«D X cota
Helix. tooth angle.
Divide 1 by the normal diametral _r
7 Addendum, pitch. i S = .
3 Whole Depth of Divide 2.157 by the normel diam- W = 2.157
Tooth. etral pitch.* Py
Normal Tooth 1.571
9 | Thickness at Pitch Divide 1.571 by the normal diam- n= P
Line. etral pitch. i
Outside Diam- Add twice the addendum to the _
10 | eter. pitch diameter. 0=D+1S

* For hobbed 20° pressure angle gears of 20 diametral pitch and finer, W =
{2.200 + Pp) 4 0.002.




HINH 1 - 12: SO PO LUC DAY CUA BANH RANG

NOAN - HUGNG CUA LIC TUY THUQC VAO CHIEU QUAY,
VI'TRI TUONG DOI GIUA BANH BI DONG - CHU DONG,
HUGNG XOAN

FIGS. 1 TO 12. THRUST DIAGRAMS FOR HELICAL GEARS - Di-
RECTION OF THRUST DEPENDS UPON DIRECTION OF ROTA-
TION. RELATIVE POSITION OF DRIVER AND DRIVEN GEAR,
AND DIRECTION OF HELIX

DRIVEN
A DRIVER

DRIVEN DRIER
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T

| 7
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HINH 13- 28 : SO PO LUC DAY CUA BANH RANG

XOAN - HUGNG CUA LUC TUY THUOC VAO cmﬁu QUAY,
VI'TRI TUONG DOI GIUA BANH B DONG - CHU DONG,
HUOGNG XOAN

FIGS. 13 TO 28. THRUST DIAGRAMS FOR HELICAL GEARS - DI-
RECTION OF THRUST DEPENDS UPON DIRECTION OF ROTA-
TION. RELATIVE POSITION OF DRIVER AND DRIVEN GEAR,
AND DIRECTION OF HELIX
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5. BANH RANG HANH TINH
. PLANETARY GEARING
CAC TY SO HANH TINH HOAC AN KHGP EPICYCLIC
RATIOS OF PLANETARY OR EPICYCLIC GEARING

D = rotation of driver per revolution of follower or driven member.

F = rotation of follower or driven member per revolution of driver. (In Figs.1to4,
inclusive, F = rotation of planet type ‘~llower about its axis.) .

A = size of driving gear (use either number of teeth or pitch diameter). Note: When
follower derives its mot ion both from A4 and from a secondary driving member, 4 =
size of initial driving gear, and formula gives speed relationship between A and follower.

B = size of driven gear or follower (use either pitch diameter or number of teeth).

C == size of fized gear (use either pitch diameter or number of teeth).

z:r size of planet gear as shown by diagram (use either pitch diameter or number of
teeth).

. ¥ = hsize of planet gear as shown by disgram (use either pitch diameter or number
of teeth).

s = size of secondary or auxilisry driving gesr, when follower derives its motion
from two driving members.

S = rotation of secondary driver, per revolution of initial driver. § is negative when
secondary and initial drivers rotate in opposite directions. (Formulas in which S is
used, give speed relationship between follower and the initial driver.)

Note: Inall cases, if D is known, F =1 = D, or, if Fis known, D=1 + F,

Fig. 1 Fig. 2 Fig. 3
FOLLOWER FOLLOWER FOLLOWER
8
" )
40, 7
- N,
N
1 ,-” DRIVER
Y fixep
C [of
Po14S =<
i+3 F=3
Fig. 4 Fig. 6
FOLLOWER

>

FOLLOWER

_L L/ DRIVER _ P
Lkﬂxm . FIXED

iraeoua+£3 P14 2%E Pyt 1XE

yXB £XB
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CACTY SO HANH TINH HOAC AN KHOP EPICYCLIC
RATIOS OF PLANETARY OR EPICYCLIC GEARING

Pig. 7 Fig. 8 Pig. 9
FOLLOWER FOLLOWER

FIXED DRIVER

X
s

F=14 -

Fig. 10 Fig. 1x FPig. 12
FOLLOWER DRIVER | FOLLOWER DRIVER DRIVER
g %j "‘
FIXED FIXED

D=1 +£—:1 F=1 +%

Fig. 13 Fig. 15
FOLLOWER
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CACTY SO HANH TINI HOAC AN KHOP EPICYCLIC
RATIOS OF PLANETARY OR EPICYCLIC GEARING

Fig. 16 Fig. 17 Fig. 18

SECONDARY DRIVER SECONDARY DRIVER SECONDARY DRIVER

Femz43XE~95 - Atz D= Ats
+—% D=t ox9 b=asoxw»

Fig. 24

DRIVER
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DAI PHANG VA RONG RO

FLAT BELTS AND PULLEYS
BANG 1: HE SO DUNG LUGNG PAI : K

Table 1. BELT CAPACITY FACTOR, K-FLAT LEATHER BELTING

SINGLE PLY DOUBLE PLY TRIPLE PLY
. .1 " ] 4 L1} " 3 " £t ” 31 ” .3 ”
Belt Speed, 164 364 864 964 364 064 464
g:::upt:t Medium | Heavy Light. |} Medium | Heavy | Medium | Heavy
Horsepower per Inch of Width, K — to be Corrected
by PFactorg from Table 2
6oo 1.1 1.2 1.5 1.8 2.2 2.8 2.8
8co 1.4 1.7 2.0 2.4 2.9 3.3 3.6
1000 1.8 2.1 2.6 3.1 3.6 4.1 4.5
1200 2.1 2.5 3z 3.7 4.3 4.9 5.4
1400 2.5 2.9 3.5 4.3 4.9 5.7 6.3
1600 2.8 3.3 4.0 4.9 5.6 6.5 7.1
1800 3.2 3.7 4.5 5.4 6.2 7.3 8.0
2000 3.5 4.1 4.9 6.0 6.9 8.1 8.9
2200 3.9 4.5 5.4 6.6 7.6 8.8 9.7
2400 43 - 4.9 5.9 7.1 8.2 9.5 4 10.5
26oo 4.5 5.3 6.3 7.7 8.9 10.3 1.4
2800 4.9 5.6 6.8 8.2 9.5 1.0 12.%
3000 5.2 5.9 7.2 8.7 10.0 11.6 12.8
3300 5.4 6.3 1.6 9.2 10.6 12.3 13.5
3400 5.7 6.6 7.9 9.7 1.2 12.9 14.2
3600 5.9 6.9 8.3 10.1 .7 13.4 14.8
- 3800 6.2 7.1 8.7 10.5 12.2 14.0 15.4
4000 6.4 7.4 9.0 10.9 12.6 14.5. 16.0
4200 6.7 7.7 9.3 11.3 13.0 15.0 16.5
4400 6.9 7.9 9.6 11.7 13.4 185.4 16.9
4600 7.1 8.1 9.8 12,0 13.8 15.8 17.4
4800 7.2 8.3 Xo.1 12.3 14.1 16.2 17.8
5000 7.4 8.4 10.3 12.5 14.3 16.5 18.2 -
5200 1.5 8.6 10.5 12.8§ 14.6 16. 18.5
5400 7.6 8.7 10.6 12.9 14.8 7.1 18.8
5600 1.7 8.8 10.8 13.1 15.0 17.3 19.0
5800 7.7 8.9 10.9 13.2 15.1 17.8 19.2
6000 7.8 8.9 10.9 13.2 15.2 17.6 19.3
Belt Speed, Minimum Allowable Pulley Diameter, Inch,
fpm For Belt Thicknesses Listed Above -
Up to " : 2
2500 234 . 3 4 st 8 163 20°
2500 to 1 1 g
4000 3 kil 4% 6 9 18 . 222
“f";? 34 4 s n” ot | 209 247

* The belt thicknesses are average thicknesses. See paragraph on Thicknesses of Flat
Leather Belting.

1 Wor belt speeds over 6000 feet per minute, consult a leather belting manufacturer.

1 For belts 8 inches wide and over, add 2 inches to minimum pulley diameter shown.

3 Por belts 8 inches wide and over, add 4 inches to minimum pulley diameter shown,
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FLAT BELTS AND PULLEYS

Tolerances: Allowable tolerances for thicknesses of single and double ply belts
are plus or minus 1/64 inch, based on the nominal thickness. At no point shall
single-ply ‘belting be more than 3/64 inch thicker or 2/64 inch thinner than the
average thickness. For double-ply belting, the variation in thickness shall not be
greater than 2/64 inch thicker or thinner than the average.

Triple-ply Belis: Most triple-ply belts are constructed for particular drive condi-
tions. The manufacturer should be consulted for specific information concerning
thickness and construction.

Pulleys. — On step-cone pulleys use a narrow, thick belt rather than a wide,
thin belt of the same horsepower capacity. It is good practice to use pulleys with
faces from 14 to 2 inches (depending upon their diameters) wider than the belt
required for the drive.

Use with Tension-Controlling Motor Base. — When used with an electric
motor drive, a flat leather belt will give best results if the motor is mounted on some
kind of a tension controlling base. Three types are generally available. Two of
these are pivoted; one uses the weight of the motor to maintain the proper belt
tension; the other utilizes the reaction torque of the motor to accomplish this. The
third type has a sliding action and controls the belt tension by means of springs.
The effect of all three types is to cause the belt to mamtam a uniform pull around
and across the pulleys.

BANG 2: CAC HE SO SU DUNG M, P, F DUNG DE XAC DINH
CONG SUAT TIEU THU
Table 2. SERVICE CORRECTION FACTORS M, P AND F USED IN
DETEMINING HORSEPOWEKR RAIING

M
Mol:);;ype Squirrel cage, compensator starting 1.8
. Squirrel cage, line starting 2.0
Starting Methed Slip ring and high starting torque 2.8
P
4 inches and under 0.5
Diameter 4%4 to 8 inches 0.6
of 9 to 12 inches 0.7
Small Pulley 13 to 16 inches .8
17 to 30 inches 0.9
Over 30 inches 1.0
F
. Oily, wet, or dusty atmosphere 1.35
gon‘ dittil::s Vertical drives 1.2
Jerky loads 1.2
Shock and reversing loads 1.4
Horsepower Reo!: -~ In Table 1 are given belt capacity factors for various
types and thicknes: 5 - flat leather belting and for various belt speeds in feet per

minute. These factors are expressed in terms of horsepower per inch of width and
are modified by service correction factors given in Table 2 as shown in the formula
below. Where the pulley speed is known in terms of revolutions per minute, the
corresponding belt speed in feet per minute can be found from Table 3.
The following formula is used to obtain the horsepower rating, H, of fiat leather
belt:
W XK XP

T="uxr ®



BANG 3 : CHUYEN DOI TOC DO RONG ROC TU

\ 4
VONG/PHUT - FI/MINUTE
"Revolutions per Minute
Pulley
e [ e e [ [ Lowtmtsw|«»Tx«»tmfmlmlmtmwmrm»
Inches Velocity in Feet per Minute ’ ,
I 26 s2| 79| 105 | 114 | 128 13| 1s7] 81| 183 ) 209} 236 | 262 | 3or| 34| 367 393| 419 4887 47r| Qa2
3 52| 105 | 157 | 200 | 228 | 257 | 262 | 314| 361 367 | 419 | 470} 524 | Goz | 628 | 733 | 785 | 838 | 916 | 942 | 1885
3 79 | 157 | 236 | 314 | 342 | 385 | 393 | 471 | 542 | 550 | 628 | 707 | 785 | 903 | 942 | Iroo | 1x78 | 1257 | 1374 | 1414 | 3Ba7
4 |[Io5 (209314419 (456 | S13| 524 | 628 | 722 | 733 | 838 | 042 | roa7 | 1204 | 1257 | 1466 | 1571 | 1676 | 1833 | 1885 | 3770.
§ | 131}262)|393|524!|570| 641 | 654 | 785 903 | 016 | 1047 | X178 | 1300 ; 1505 | I57I | 1833 | 1964 | 2004 | 2291 | 2356 | 4712
6 {157 [314] 471|628 )| 683 TI0| 785 | 942 | 1084 | 1100 | 1257 | 1414 | 1571 | 1806 | 1885 | 2100 | 2356 | 2513.| 2749 | 2827 | 5655
"7 {183} 367|550 | 733§ 797 | 898 | 916 | Iroo | 1264 | 1283 | 1466 | 1649 | 1833 | 2107 | 2799 | 2566 | 2749 | 2032 | 3207 | 3209} ....
8 {209 | 419 | 628 | 838 | O1x | T026 | T047 | 1257 | 1445 | 1466 { 1676 | 1885 | 2094 { 2409 | 2513 | 2932 | 3142 | 3351 | 3665 | 3770
9 236 | 471.| 707 | 942 {1025 | 1154 | 1178 | 1414 | 1625 | 1649 | 1885 | 2121 | 2356 | 2710 | 2837 | 3200 | 3534 | 3770 | 4123 | 4341 | ....
I0 262 | 524 | 785 (1048 |1139 | 1283 | 1309 | 1571 | 1806 | 1833 | 2094 | 2356 | 2618 | 3011 | 3143 } 3665 | 3977 | 4189 ) 4582 | 4712 | ...
20 524 (1047 {157 |2004 (2278 | 2566 | 2618 | 3142 | 3612 | 3665 | 4180 | 4712 [ 5236 | .... ..
30 | 785 (1571712356 13142 [3416 | 3848 | 3027 | 4712 | 5418 | 3498 | .... 4 ... b | el .
o.1 3! 51 8) 1o) rx) 3| 13f{ 16] | 8] 2| 24| 6] 30| 31 37| 39| 43| 6] 41| n
0.2 §) 1o} 6| 2x| 23| 26 26| 31| 36{ 37| 43| 47| 52| 6o |- 63| 73| 79| 84| 92| 94 18
‘0.3 8| 16| 24| 3t 34 38| 39| 47| s54{ S5| 63| 7| 79! 9o 94| Iro| 18| 126 | 137 1AL | 283
0.4 I0o| 28| 31| 42| 46 5L 52 63 72 73| . 84 94| 05| Y20 126! 147 | 1S7| 168 | 183 | 188.| 377
0.5 13 26! 39| 52| s7| 64y 65| 79| 90| 92| ros| 8| 13x | ISt Is7) 183 | 196 | 200 | 229 | 236 | 471
0.6 16| 31 '41 631 681 77 78 94 1087 130) 126 14t | 18571 181 18| 20| 236 | 251 | 275 | 383} 565
0.7 8i 37] ss| 73| 8| 9o| 92| mo| 126 128 | x47| x6s| 183 | 2xx | 220 257 | 275| 203| 32r | ‘33 | 660
o.8 2t | 42 63f 84 or( 103 ( ro5{ 126 144 ( 147 168 | 189 | 209 ( 241 | 251 { 203 | 3%4 | 335 367 377 | 754
0.9 24| 47| 71| 94| Toa| 115 118} 141 163 | 165 | 188 | 212 | 236 | 271 | 283: .330| 353] 377 | 413| ‘424 m

'SATTING aNV $ITdd Ivid

019
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1. sbonen'pulley centers to the
minimuim, .

2. Take a steel tape measurement
around the pulleys.

‘The ends of the belt should be cut
square with its edge, using either a
knife or 2 good belt cutter.

3. Prepare belt lap.

For Single Ply Belt

(;)lDra_Prh ll linehaul-gss be‘hfx he::l of .
the lap. The lap.shou nned to
point in. the same directign as the
other laps in the belt

(b) Shave down belt ends tapering
evenly from heels to points. Begin
shaving at heel and work toward

’ pom_r. .

{e) Remove high spots with belt
scraper and. finish to feather edge so
that the completed lap will be same
thickness as body of the belt.

Splicing Flat Leather Belt
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{d) Roughen belt fibres with scratch-
er, (Card clothing approximatefy No,
26 or 28).

te) Brush off loose fibres.

Double Ply Belt

(a) Separate plies on female end of
belt for distance approximately three
inches-longer than overall lap length.

{b) Cut back the bottom ply an
amount equal to the break.. (For ease
in splicing, the long leg of the fe-
male end should always be made on
the top ply of the endless or field
lap.)

tec) Shave female end as shown in
sketch.

(d) Shave outer surface of male end
so that it matches in length with
female end.

{e) Continue %tepuau'on of lap as
for single-ply belt.

4. Place prepared belt around pulleys
s0 as to tun in the proper direction.

Splicing Flat Leather Belt (Continued)

%
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«

8. Mark belt, using square, imme.
diately beyond where clamps will be
applied. This mark serves as a guide .
in keeping clamps at right angles to
the belt edge, and as a check against
any slippage of clamps.

&. Place belt clamps centrally on belt
and as far back as possible to allow
ample takeup on rods.

7. Tighten rods making one turn at
a time on each rod so that length on
both edges of belt will be kept equal.
Where possible rock or turn pulleys
to work out all belt slack.

8. Fasten working platform.

9. If belt is drawn up further than
‘anticipated, cut back male end to
make laps match,

10. Apply waterproof cement sizing
coat uns let dry, usually about 30 mia-
utes.

11, Apply the final or stcxing coar
of cement. Quickly place cemented
ends together, matching carefully, and
press between boards with C clamps.
A few tacks hammered in splice will
help to keep eénds from shifting.

12, Let c.;h-y for 20 minutes before
removing C clamps and boards. Take
care not to disturb points of lap.

13. After allowing splice. to dry
thoroughly, for at least five hours,
remove belt clamps and rods, as well
as ed-ny tacks that might have been
used.

Splicing Flat Leather Belt (Continued)

It may not be necessary or convenient to make certain belts, particularly those
under six inches in width, endless with a cemented joint. In selecting the type
of fastener to use, bear in mind that the joint should approximate as nearly as
possible the endless belt. .

Where joints are not cemented, lacing with rawhide or Indian tanned lace, ex-
plained in the following paragraph, makes one of the best joints for leather belts.
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BANG 2 : CHIEU DAI PHIA NGOAI TIEU CHUAN

Table 1. LIGHT-DUTY V-BELT CRO;SS-SECTION DIMENSIONS
Table 2. LIGHT-DUTY V-BELT STANDARD QUTSIDE LENGTHS

* The 2L cross section is in limited u.

Nominal Top Width
Nominal Thickness
All dimensions in inches.

Cross Section

ROSHARYRNARNASR SAQINRRCRANART
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BANG 3 : KICH THUGC RANH RONG ROC CHO
DAIV TAI NHE

BREAK CORNERS
WITH FILE .

f 8
g 9
|8
- — [
DIAMETER AT
DIMENSION W
g j § e,
g| £ef wl| b |x[g gﬁg wl| o |ax
5| 84 |5 G
s4| d8a48 E&° AGAS v
] - | Underxrs |33°|.240 Under 2.65 56"‘.485
1.5~-1.99 | 34° { .243 ) 2.65—3.24 | 32° | .490
4 2.0-2.5 | 36° | .246[] 3% | -T° 4L 3.25~5.65 | 34° | .494 Eiad ekl
Over 2.5 38° | .250 Over 5.65 | 38° ] .s04 :
Under2.2 | 32° | .a60 Under 3.95 | 30° | .624
2.2-3.10 | 34° | .364 3.95—4.94 { 32° | .630|| gy
& 3.2—4.2 | 36° ) .368 46 | 15 s 4.95-7.35 | 1 | .6af] | ¥
Over4.20 [ 38° | .a7m2 ‘ Over7.35 | 38°} .650

All dimensions in inches except where otherwxse indicated,

BANG 4. KHOANG CACH TAM CHO PHFP TOl THIEU DE

LAP ’.‘)AT VA THAO DAI V TAI NHE
Minimﬁm Ailowance Below (—'-) and
: . Above (4) Standard Center Distance, Inches
) 3L 3L 4L sL
8to18 ~34+¥ | ..o b
Btoas —58,4+14 —-M.4H ) e
25t0.38 ~3,1+34 .+ —-1,4+34
38 tobr -3, -+ %, +M -1+%
61toso e T e ~1,4+14 -4+ 134
qltorooinel | ... | ..l —134,+134 b i)

Note: Minus vuluen are for shortening cmter distance for installation. Plus values

Are !or lengthenin; center dist:

to

te for

and wear.

-
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Horsepower Ratings

BRITENS 2R E NN IENETESRENRY :

P b b B 0t el bt e

-

HERBIIRSERREISSE55553RS R8BI

s
A

Effective Outside Diameter of Small Sheave, Inches

2

TY SO CONG SUAT TIEU THU CUA PA1 V TAI NHE

.
.

biz)

Table 5. HORSEPOWER RATINGS FOR LIGHT-DUTY V-BELTS

9

BANG S

®

3L s [t [aL |aL 4L {3t 4L ol [ oL |ole] ol [sL | 4L |sL |4k [l | oL [ sL foL®

4114

Belt
per
Min,

Speed, ||

_* These horsepower ratings also hold for this belt size when used with aheaves of larger effective outside
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BANG 6 : CHIEU DAI BUGC TIEU CHUAN KHI DUNG

DAI V NHIEU DAl
Table 6. STANDARD PITCH LENGTHS FOR MULTIPLE V-BELTS
Standard Standard V-Belt Cross Sections Mf.tcl;gg
183}
geth | A | B | c | b =& for
Desig, One Set,
nation Standard Pitch Lengths, Inches Inch
26 27.3 + . .10
31 32.3 . 1— . .10
3 -3 . . .10
35 33.3 36.8 + . .10
38 39.3 39.8 + . .10
42 43.3 43.8 + . .10
46 47.3 47.8 + . .10
48 49.3 49.8 + . 10
51 52.3 52.8 +. JI0
- 53 54.3 54.8 + .9, .10
55 56.3 56.8 + . .10
60 61.3 61.8 + . .20
62 63.3 63.8 + . .20
64 65.3. 65.8 + .20
66 67.3 67.8 + . .20
68 69.3 69.8 + . .20
71 72.3 732.8 + . .20
75 76.3 76.8 + . .20
78 79.3 79.8 +1. .30
80 8r.3 | ..... +1. .30
8r | ..... 82.8 1. .30
83 .8 +1. .30
8s .8 1. .30
90 .8 Ix. .30
96 L. .30
..... +1. M .30
xg; ..... +1. .40
iz | 113.3 | 1313.8 { 1149 § ..., +1. .40
120 123.3 +1. .40
128 131.3 +1. .40
136 | ..... | 137.8 { 1389 | ..... .40
144 147.3 .40
158 1601.3 .40
162 165.3 .40
173 176.3 .5¢
180 183.3 .50
195 198.3 .50
210 213.3 .50
240 240.8 .50
270 270.8 .50
300 300.8 .60
% 330.8 .60
360.8 .60
390 390.8 .70
420 420.8 .70
g 480.: .:llg
540.8 . .
600 600.8 .70
660 660.8 70

* To specify belt size use the Standard Length Designation prefixed by the letter
mdwstmg cross section, for example: Boo.

Lel imum allowable dxﬁerenm in actual pitch lengths of longest and shortest
V-belts in a given set.
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" BANG 7: KiCH THUGC RANH VA DUNG SAI CHO.RONG
ROC NHIEU DAL V.

FILE BREAK ALL
SHARP CORNERS

N
l 7z

™ 7 LAY,

L—s ——Q—E—-i

GRQOVE
‘ANGLE

Standard Groove - Deep Groove

Pitch Diameter | 3 D:mennonl Rimensions .
= :§ 4 )
& g w| bplx|ss|elw|D|Xx| & |E

E Range
‘ £34°] @ |aozrf... |03l @] @ |rozr).... |+.03] @

Minimum
en

Al 3.0 38tos4 |34 '494} .490 |.125| 5% | 36

Over 5.4 .} 38° | .504. /645 [.280 § 36 | e

611}
741

B|sa 4orero || -8 o0 luns| m | 760 |.ass | % | e

Over 7.0 | 38° | .650.

C| 9.0] 8.oto1so | 36°

3 780 |.200| ¥ 1}&«1085} 1.085 |.505 | 134 [134e
Over 120 | 38% .

1.305.

12,0 t0 12.99°| 34° |r.250
‘IDl13.0{ 13.0t0 17.0 | 36° l1.271

7.0to 7.99| 34° .879}
Over 17.0 | 38° 1.383]

1, 5!3]

r.050 |.300f 134 | % |v.54xflr.d65 1718 | 136 e

E j21.0

18.0 to 24.0 | 36° |1.527 e ¢ 11.816 .
Over 210 | 38° Lsu} 1.300 "m-'%v 1}'6 1.8‘49'} 1.745 |.845 sz M6

All dimensions in inches except groove angles are in degrees ‘ ’

! Summation of the deviations from S for all grooves in any one sheave shall not

exceed 0,063 inch,

3 Tolerances for W: for A and B belts are . oos mch for Cand D belts *. oo7 inch;

| and for E belt, 4-.010 inch.

2 Tolerances for E: for A belts are, +.070, ~.000 inch; for B and C belts +.150,
—.000 inch; and for D and E belts, 4.250, —.000 inch.

Outside D:&mzter Tolerances: Under 12 inches, 4020 inch; 12.0 up to 24.0 mchea.
3-.040 inch; 24 up to 58 inches, .06o inch; 58.0 up to 72.0 mches #.120 inch; and for
72 inches and above, +.250 inch.

Outside Diameter Eccentricity: For 10. o-mch pitch diameter and under, .or0 inch.
Add .oo0s inch for each additional inch of p:tch diameter up to and including 60.0-inch
mtch :zametet Add .oo1 inch for each addmonal inch of pitch diameter above
6o inches.

Side Wobble and Runout: .o0or inch per inch of pitch diameter up to 20 inches. Add
.0008 inch for each additional inch of pitch diameter up to and including 6¢.0 inches.
Add .ccr inch for ench agditional inch of pitch diameter above 60.0 iniches.

For standard key and keyway dimensions, see pages 869 and 870. :
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BANG 8: KHOANG CACH TAM TOI TH]EU CHO PHEP DE
LAP VA THAO DAI V NHIEU DAl .

Table 8. MINIMUM CENTER DISTANCE ALLOWANCES FOR
. INSTALLATION AND TAKE-UP OF MULTIPLE V-BELTS

Range Minimum Allowance Below (—) and
of Above (+) Standard Center Distance
Standard
Lengths A B [ o] D : B
26 to 38 —34, +1 —1,+1 O .
38to 6o =34, 136 | —~1,+138 | —x34, 3l ...
Goto go —-¥, 42 —134,+2 —134, 42
9o to 120 —1,-+234 | —13,+234 | —134,+2d6 | .......L .
120 to 158 —1,+3 -134,+3 | —134,+3 | —2,+3
1s8torgs  |......... —1M4, 4346 | —2,43¥4 | —2,-F3l4 | —2)4,-+3¥4
195 to 240 ceraaene —x¥4, 44 -2, 44 —2,+F4 —a}4,+4
-| 240to290 ] ......... —2,4438 | —238, 434 | —234, 4434 |
27060330 | ...iiiann —2,+5§ -2}, 45 .| —3,+s§
330 to 420 veeaeaees —-2,+46 —234,46 |—3,+6
4a0andover| ......... N RO -3 ~334,"

All dimensions in inches. .
* For this belt size and lengths 1.8 per cent of belt length abovs standard eentet
distance for stretch and wear. )

T BEYOND H.P. 8 RRM.
3000} A RANSESR sugwn,

v FE
2500 y e " MANUFAGTURER
i " 8 "
E 1800 . - / =

.
o
Q
1=
e

S
g
TN
N
=

X

REM.OF SMALL
L]
oo
[
o
A,

e

- - V/

100! / i

L~ 2 3 4567 9 20 30 40 100 200 300 500

" 4] 50 70 90 400
HORSEFOVIER X SERVIGE FACTOR

) THI DE CHON DAl v VOl TRUYEN DPONG CHO TRUGC
CHART FOR SELECTION OF V-BELT FOR GIVEN DRIVE
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DAI V NHIEU DAI
Table 9. SERVICE FACTORS FOR MULTIPE V-BELT
APPLICATIONS
Electric Motors
A.C. D.C.
Squirrel Cage :lSy: n;us g’:ﬂ:

Appucations g gg g o - _5‘
MEHEN AL 8 |y
cHl<d| E|2E s | Elsd s 2|8 lE
'E,,,E ag&§~h'§é.§a H EE

LENC IR R g8 8s
Z23|z81 H (B8 z | H (%61 8 | 8 |30
Service Factors

Agitators —

Paddle-Propeller :

Liquid............... rof{xro|r2]...

Semi-Liquid......... 1.2 | 10| 1.4]1.2
Brick and Clay

Machinery

Avuger Machines...... f...|12]14]rg 1.4
De-Airing Machines.| ... {1.2 [ 1.4 [ 1.4 1.4
Cutting Table.......| ... | 1.2 | 1.4 | 1.4 ..
Pug Mill............. 1.5}1.3|1.8]15

Mixer.........ou0tes S 221614

Granulator.......... 1.2 | 1.4]1.4

Dry Press........... 1.2 16|14

Rolls................ 1.2|1.4]1.4
Bakery Machinery .
Dough Miser........ L3f... ...l raaine
Compressors

Centrifugal.......... 1.2132 1.4 | 1.4 .| 1.2
Rotary.............. 1.2 1.2 I.4|1.4 1.2}1.2|12
Reciprocating —

3or More Cyl...... 1.2 | 1.2 1.4 1.4 1.2

rora2Cyl.......... 1.4 | 1.4 IL.5j LS t.2
Conveyors -

Apron:.............. FETN I % 3 I 912N PUUGN RUUUR VDU IPUORN EFOURE I 1
Belt(Ore,Coal,Sand)| ... jx2 g | ... | ...} ..o loi ... |ra
Belt(Light Package).| ... |zofxx | ... | ... }...] ... ... |10
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Electric Motors
A.C. D.C.
. Syn- Single
Squirrel Cage chronous | Phase
Applications s gg g
. g 0.8 " 8 g © '§ ~ ‘g.
& 8 § ‘o"; 2 g Lo H,
E‘g cdl 5|8 & g gé 5| e i
‘Em 'a§ e (g Bl e (& fi » o wﬂ
LHENRERIELG BAR LR
za|zd| H |8l 2 | E |48 8| & {[Se|A6
Service Factors
1.0, I.X B . .. } 1.0 2|
1.6 1.8 . . ] 1.6 1.8
1.4 )16 . . . 114 1.6
1.4 |16 e 1.4 1.6
1.6 | 1.8 . 1.6 1.8
1.4 | 1.6 I.4 1.6
1413614 ..0]... O B 1.4]1.6
Gyratory Crushers... 1.4116|1.4]|2.4]16 . 1.4 {16
Cone Crushers....... 1416114 ...10... ‘ 1.6 | 1.6
x4 |1.6{1.4]... .. 1.4 1.6
1.4|1.611.4|1.4|12.6 1.4 | 1.6
1.4 |16 1.4 )1.4]... 1.4 |16
1.2 ... | 1.4 .
1.4 2016 2.0 .
1.21).. 1.4 e
1.6 2.0] 20| 2.0
1.2 b 3V N UOR RVDURE R N
X.4 1.4|1.4|20]1.4]1.4
.2 1.4 . {1.2| 10
.2 1.4
.0 1.2 l...]ro0]zx0
Milling Machines. ...} 1.2 1.4 ..
Screw Machines. .... 1.0 1.0 ... | 10| X0
Cam Cutters. . | 1.0 1.0 ..
1.2 1.4 v jL2 |10
1.0 10 «.. |10 10
1.0 1.0 .o [ 2.0] 1.0
1.0 1.0 ... | 1.0 1.0
1.2 .| 1. 1.3 | 1.2
oo | 1.411.611.4 .. .l14]16
. 1.4 (1.6 ] 1.4 . .|lralz6
e 14| 1614 . .]14f16
.. 1.4 | 1.6 1.4 .{1.4}16
e l16j1.611.4 .{1.4l16
Tumbling Barrels....| ... ] 1.6 | 1.6 | 1.4 .]1a]16
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Table g (Co:m'uued). Service Factors for Multiple V-Belt AppHcations

Electric Motors -
A.C, D.C.
. Syn- .| Si '
Squirre] Cage chtgnnous Plhnglse
Applications 3 Sg b - 1
A LA A I
cgleg giag el gl s 2|3 19
& = o 'g = |8 £1E o "’ﬂ
o|Egl g (82l E|a |28 2|8 (53|s
2 g Blas §| = 5-5 2 g8k
z3|z3) & |22 = | H |48 S | & [d=]30
) : Service Factors
Papei Machinery ’
Jordan Engines...... 1513 |1t8jrsjz.6jz.8}...]. 1.5 1.8
-Beaters.............. x4 xg] ... ral.. ... ).t el a
Calenders. .......... 12112 o {12} ... PO I 1.2} 1.2
Agitators............ ra2{zxofxg|ra|...]...].if..|r2]12
Dryers........ W 12| 12 1.2 1.2} 1.2
-~ Paper Machines......| 1.4 { 1.4 1.8 1.5 | 1.5
Pumps -
Centrifugal.......... 1.2]12|x4|2.4]... 12|12
S 1.2 | 1.2 (x.4]|14]... 1.2|1.2] ...
Rotary........coceun 1.2} 1.2 |1.4|1.4 .. 1.2 [ 1.2 1.2
Reciprocating — :
3ormore Cyl...... r2r2)...11.4]1.4]1.6
1or2Cyl.......... 1.4(1.4]...[2.6]|1.6}18
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Factors X, ¥, and Z for Ube in Forinula 4

Regular Quality Belts ‘ Premium Quality Belts -
g Belt Cross Section o .
gla]ls[c| o[ elalsl{c|ple
Values of X, Y, and Z to be Used in H.P. Formula
X | 1.945 | 3.434 | 6.372 | 13.616 | 39.914 | 2.684 | 4.737 | 8.792 | 18.788 | 24.478
1 ¥ | 3.801 | 9.830 [26.948 | 93.899 |177.74 | 5.326 }13.962 |38.819 |137.70 1263.04
Z | 0.0136§ 0.0234] 0.0416] 0.0848| '0.1222{ 0,0136{ 0,0234] 0.0416] ©0.0848] o0.1222

Example: Find the horsepower capacity of a standard quality A6o size V-belt for
a drive in which the pitch diameter of the small sheave is 3 inches and that of the
large, 9 inches.
The small sheave is to rotate at 1750 R.P.M.
1. Find center distance C (Formula 3, page 956) i
b+ Vi < 32D — )}
C =
16
where 5 = 4L — 6.28 (D + d)
L = 61.3 inches (Table 8)
b =4 X61.3 —6.28(9 + 3) = 169.8

- 169.8 + v/160.8% — 32(9 — 3)?

= 21.0 inches

,C 16
2. Find arc of contact, 4 (Formula g, page 964)
— ° — ¢ e .
A = 18° _ D = d)o] 9o = 180° — 9 — 3607 - 563°
(5 . 21.0

3. Find correction factors
Length correction factor = 0.98 (Table 12)
Arc of contact correction factor = 0.96 (Table 13) -
Small diameter factor (Speed ratio =9 + 3 = 3) = r.z4 (Table 14)
4. Compute belt speed in thousands of feet per minute:
31X P.D. Xx RP.M. o314 X3 X 1750 _
12 X 1000 12 X 1000

S

1.38

§. Compute equivalent diameter of small sheave .
de =3 X 1.14 = 3.42 inches
6. Compute belt H.P. using Formula 4: .

8015
HP. = 194559 — 3 f;' — 013683
! '8
. .38
= 1.945 X 1.38"% — “-5-8—3%—:(71—1— — .0136 X 1.38?

= 1.945 X 1.34 — 1.535 — .034 = 1.04
7. Apbly length and arc of contact correction factors to get horsepower capacity:
1.04 X 0.98 X 0.96 = 0.98 H.P.

8. Divide horsepower capacity into horsepower to be transmitted to obtain
number of belts required for drive.



624
2. TRUYEN PONG XICH
TRANSMISSION ROLLER CHAIN
BANG 1: CHI DANH THEO TIEU CHUAN MY CHO CAC CHI
TIET XICH LAN

Roller Link D. — An inside link oonsxstmg of two inside plates, two bushings,
and two rollers.

Pin Link G and E.— An outside. link eonsxstmg of two pin-link plates
assembled with two pins.

Inside Plate A.— One of the plates forming the tension members of a roller
link.

Pin Link Plate E. One of the plates fonmng t.he tens:on ‘members of a
pin link.

Pin F. — A stud articulating within a bushmg of an insxde link and secured
at its ends by the pin-link plates

Bushing B. — A cylindrical bearing in which the pin turns,

Roller C. — A ring or thimble which turns over a bushing.

Assembled Pins G. — Two pins assembled with one pin-link plate.

Connecting-Link G and I. — A pin link having one side plate detachable,

Conmecting-Link Plate I.— The detachable pin-link plate belonging to a
connecting link.

Offset Link L.— A link consisting of two offset plates assembled with a
bushing and roller at one end and an offset link pin at the other.

Offset Plats J.— One of the plates forming the tension members of the
offset link.

Offset Link Pin K.— A pin used in offset lmks
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CUA XiCH LAN
Table 2. AMERICAN STANDARD ROLLER CHAIN DIMENSIONS
(ASA B29.1957)
L je—A ]
||Wl| AN
. i ———
N AN
7 l [3“
N N
“lnmu‘\(,'\\ NN
P g 1

Roller Diameters A are approximately 5¢ P.

The width W is defined as the minimum distance between the link plates. In
the wide series the width is the nearest common fraction to 3¢ P.

Pin Diameters B are approximately 5{s P or 14 of the roller diameter.

Thickness H of Inside and Outside Link Plates for the standard series is approx-
imately 1§ P.

Thickness of Link Plates for the hea.vy series of any pitch is approxxmn.tely that
of the next larger pitch standard series chain.

Maximum Width of Roller Link Plates = 0.95 Pitch.

Mazximum Width of Pin Link Plates = 0.82 Pitch.

Moxi Pin Diameter = nominal pin diameter 4- 0.000s inch.

Minimum Hole in Bushing = nominal pin diameter + o.0015 inch.

Moaximum Width of Roller Link = nominal width of chain + (2.12 X nominal
link plate thickness.)

Mi Dist bet: Pin Link Plales = maximum width of roller link
+ 0.002 inch.
. Max. Standard Series Heavy
" Roller

Pitch Diam-- { Stand- Pin | Thick- | Measur- | Thick-
eter ard Width Diam- neéss of ing ness of
4 Chain w eter B | Link | Load, | Link

No. Plates H Lb. Plates H
1 *0.130 25 1$ 0.0905 | ©.030 8 | .....
3% *0.200 35 e 0.141 0.050 18
¥4 5 40 | He 0.156 0.060 3t | .....
3 0.400 50 84 0.200 0.080 49 | .....
5 1343 | *© 60 34 0.234 0.094 70 0.12§
T 3 8o 36 0.312 0.12§ 125 0.156
i L2 100 34 0.375 0.156 195 0.187
134 7% 120 T 0.437 0.187 281 0.219
14 1 140 1 0.500 0.219 383 0.250
2 134 160 1M 0.562 0.250 500 0.281
234 11349 180 11342 c.687 0.281 633 0.37%
P32 1% 200 114 0.781 0.312 781 0.378
3 176 240 223 0.937 0.375 112§ 0. 500

* This size chain has no rollers,
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BANG 3: CAC TIET DIEN RANG TIEU CHUAN MY CUA BiA
XiCH LAN

Tablé 3. AMERICAN STANDARD ROLLER-CHAIN SPROCKET
TOOTH SECTIONS (ASA B29.1-1957)

[

%

Smern WinTa

//

T e[\ /T
i R\&a 3 — T 4

V7

MuLTIPLE WiDTR

Wi‘ dth Mazx. Sprocket Thickness (T') Sprocket Chamfer
of Chain Single Double, 4 Pitch Depth of | Width.of Mimrnum :
w Strand Triple Strand P Chamfer | Chamfer Raduu.
Strand |and Over} . C E R

16 0.110 0.107 0.096 M 1§ 142 0.26%
3o 0.168 0.162 0.149 3 3o 3¢ - | 0.398
3¢ o.227 | ..... | ..... 123 34 e 0.531
54e 0.284 0.275 0.256 5¢ Yo 564 0.664
3¢ 0.343 0.332 0,311 3 34 342 | 0.796
14 0.459 0.444 0.418 1 1% 1] 1.062
54 0.575 0.557 0.526 134 % 542 1.327
i " 0.692 0.669 0.633 134 M He 1.593

x | o0.924 0.894 0.848 134 " 74s 1.858

13 1.156 1.119 1.063 2 T " 2.124

113459 1.301 1.259 - | 1.197 234 13§ 943 2.392

134 1.389 I.344 1.278 214 134 e 2.654

1% 1.738 1.682 1.601 3 134 3 3.187

P = pitch of chain;

plates (Table

4)

T = 0.93W — 0.006 inch (maximum for single-width chains)
T = 0.90W — 0.006 inch (maximum for double- and triple-width chains)
" T = 0.86W — 0.012 inch (maximum for quadruple-width chains and over)

- c -‘o.sP = depth of chamfer; E

W = chain width; H - nominal thickness of link

|14

= 4P approximately, but not to exceed -;

R (minimum) = 1.063P = chamfer radius; Maximum fillet radius = 0.04P.
A =W + 4.22H = transverse pitch for multiple strand chains
Minus tolerance for overall measurement across one or more flange teeth =

0.01 W + 0.006 in.

34 tolerance for overall measurement.

Maximum variation in thickness of any individual flange =
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Fig 2. SPROCKET, DIAMETERS
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bFig. 2. Sprocket Dismeters
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CHUANMY
Table 4. AMERICAN STANDARD ROLLER CHAIN SPROCKET DI-
AMETERS (ASA B29.1.1957)

These diameters apply only to chains of x-inch pitch. For any other pitch diameter
or outside diameter, multiply the diameter given below by the pitch.
Caliper Diam. (even teeth) = Pitch Diameter — Roller Diam.
Caliper Diam. (odd teeth) = Caliper factor X Pitch — Roller Diam.
See Table § for tolerances on Caliper. Diameters.

No. Pitch Outside | Caliper No. Pitch OQutside | Caliper
Teeth | Diameter | Diameter}{ Factor Teeth { Diameter | Diarpeter{ Factor
9 2.9238 3.348 2.8794 59 18.7892 | 19.363 | 18.7825
10 3.2361 3.678 6o 19.1073 19.68%
1 3.5495 4.006 3.5133 61 19.4255 20.000 19.4190
12 3.8637 4.332 62 109.7437 20.318
13 4.1786 4.657 4.1481 63 20.0618 20.637 20.0556
14 4.4940 4.981 64 20.3800 | 20.956
15 4.8097 5.304 4.7834 65 20.6982 21.274 20.6921
16 5.1258 5.627 . 66 21.0164 21.593
17 5.4422 5.949 5.4190 67 21.3346 21.911 21.3287
18 5.7588 6.271 68 21.6528 22.230 B
19 6.0755 6.593 6.0548 69 21.9710 22.548 21.9653
20 6.3924 6.914 70 22.2892 22.867
21 6.7095 7.235 6.6907 71 22.6074 23.185 22.6018
22 7.0267 7.555 72 22.9256 23.504
23 7-3439 7.876 7.3268 73 23.2438 | 23.822 | 23.2384
24 7.6613 8.196 74 23.5620 24. 141
25 7-9787 8.516 7.9630 75 23.8802 24.459 | 23.8750
26 8.2962 8.836 76 24.1984 24.778
27 8.6138 9.156 8.5992 77 24.5166 25.096 24.5116
28 8.9314 9.475 78 24.8349 25.415
29 9.2491 9.795 9.2355 79 25.1531 25.733 25.2481
30 9.5668 T0.114 8o 25.4713 26.052
3t 9.8845 10.434 9.8718 81 25.7896 26.370 25.7847
32 10.2023 10.753 82 26.1078 26.689
33 10. 5201 11.073 10.5082 83 26. 4260 27.007 26.4213
34 10.8379 11.392 84 26.7443 27.326
35 11.1558 II.711 1I.1446 8s 27.0625 27.644 27.0879
36 1X.4737 12.030 86 27.3807 27.962
37 11.7916 12.349 I1.7810 87 27.69%0 28. 281 27.6048
38 12.1095 12.668 88 28.0172 28.599
39 12.4275 12.987 12.4174 89 28.3354 28.918 28.3310
40 12.7455 | ¥3.306 90 28.6537 | 29.236
41 13.0635 13.625 13.0539 91 28.9719 29.555 28.9676
42 13.3815 13.944 92 .| 29.2902 29.873
43 13.6995 14.263 13.6904 93 29.6084 30.192 29.6042
44 14.0175 14.582 94 29.9267 30. 510
45 14.3355 14.901 14.3269 95 30.2449 | 30.828 30.2408
46 14.6536 15.219 96 30.5632 31.147
47 14.9717 15.538 14.9634 97 30.8815 31.465 30.8774
48 15.2898 15.857 98 31.1997 31.784
49 15.6079 16.176 15.5999 99 31.5180 32.102 31.5140
50 15.9260 16.495 100 31.8362 32.421
51 16.2441 16.813 16.2364 | 101 32.1545 32.739 22.1506
52 16.5622 17.132 102 32.4727 | . 33.057
53 16.8803 17.451 16.8729 |- 103 32.7910 33-376 32.7872
54 17.1984 17.769 104 33.1093 33.604
55 17.5165 |* 18.088 17.5094 105 | 33.4275 34.013 | 33.4238
56 17.8347 18. 407 106 33.7458 34.331
57 18.1528 18.725 78.1459 107 34.0641 34.649 34.0604
=8 18.4710 19.044 108 34.3823 34.968
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PUQC GIA CONG CAT
TABLE 5. MINUS TOLERANCES ON THE BOTTOM DIAMETERS
OF CUT SPROCKETS
Number of Teeth
Pitch
Upto16 16-24 25-35 36-48 49-63
3 0.004 0.004 0.004 0.00§ 0.00§
3% 0.004 0.004 0.004 0.008 0.005
123 0.004 0.005 0.0055 0.006 0.0068
5 0.005 0.0055% 0.006 0.007 0.008
" 0.00§ 0.006 0.007 0.008 0.009
E 4 ©0.006 0.007 0.008 0.009 0.010
M 0.007 0.008 0.009 ©.010 0.012
134 0.007 0.009 0.010% 0.012 0.013
34 0.008 0.010 0.012 0.013 0.01%
2 0.009 0.011 0.013 0.015 0.017
23 0.010 0.012 0.014 0.016 0.018
234 0.010 0.013 0,018 0.018 0.020
3 0.012 0,018 0.018 0.021 0.0324
Number of Teeth
Pitch -
64-80 81-99 100-120 121-143 144 11D
M 0.003 0.005 0.006 0.006 0.006
34 0.006 0.006 0.006 0.007 0.007
34 0.007 0.0075 0.008 0.0083 0.009
b3 0.009 0,000 ©0.009 0.010 0.011
.3 0.010 ©.010 0.0I1 0.012 o.013
4 0.011 0.012 0.013 0.014 0.018
34 0.013 0.014 0.016 0.017 0.018
144 o.015 0.016 0.018 0.019 '0.021
134 ' o.017 0.019 0.020 0.022 0.024
2 0.019 0.021 0.023 0.02§ '0.027
234 0.02% 0.023 0.028 0.028 0.030
236 0.023 0.02§ 0.028 0.030 0.033
3 0.027 ~ 0.030 0.033 0.036 0.039
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Table 6. RECOMMENDED ROLLER ‘CHAIN SPROCKET MAXIMUM
BOTE AND HUB DIAMETERS
Silent Qhﬁn Pitch
% no- % % x
No.. -
of Mazx. Mazx. Max. Max. Max,

Teéth | Max, Hub .| Max. Hub | Max. Hub | Max. Hub | Max. - Hub
Bore Dia. | Bore Dia. | Bore Dia. | Bore Dia. | Bore Dia.

1 1963 806¢ | 3542 xi)6e | 3%a 11842 | IH % | 156 2%

.| 5 . 036 | 16 1336 | 1583 14364 | 1% 2l 13582 24564
13 3 e |1 134 %% 1l 1127 24 2 34
7] 16 11964 | 2342 1334s | 15Ms 2044 31 2l4 2983 . 31l
15 ‘U 1% | 1M 11¥e | 11742 2963 13943 234 2134 3436«

16 814 11542 | 1962 10364 | 11Me 2%V« | 33042 20364 | 27343 3936
17 | 1352 1'%z | 13§ 23%4 | 13543 2146 | 2782 383 | 2'¥e 4Me
18 | 1742 12343 | 11743 21964 | 136 28764 | 2982 3'342 | 346 44l
19 {14 137 | 11Ue  2%%« | 2Ms 3564 2%s 34564 | 3Me 49164
20 | 1982 16l6s | 13342 258 | a4 3%s | 2'Ue 303« | 3% SUa

31 | 1¥e 2064 | 12343 22543 | 2%42 32164 | 2'Ue 436 A 51942
22 | 14s  2'Me | 11%s 2'%e | 27 3'%4e | 2'9Me  47is k123 5594
23 | 1%e 23e | 2342 3342 | 256 3% | 34 4364 | 436 61564
24 [ 1'Me 2Ue | 214 . 31764 | 21Hs 4364 3% 4393 | 4Me Hs
25 |13 2%Me | 2%s 3?7064 | 2272 4% 336 5542 41lis 6%

Silent Chain Pitch

M 421 134 2 2%
No. -

of Max. Max. © Max. Max. Max.
Teeth | Max. Hub | Max. Hub | Max. Hub | Max. Hub | Max. Hub
Bore Dia. | Bore Dia. | Bore Dia. | Bore Dia. | Bore Dia.

11 | X343 23343 | 2%Me 33764 | 21He  4'M6a | 3953 43342 | 31Me 5036
13 | 2% 3% 2% a¥io | 3K ¥ 3% 53764 | 42383 6516«
13 21753 32382 | 34e 43364 | 3%e  SHe 4Yie . 6564 5352 7%
14 21Ms 43s | 3%s 5Y4a |3  5U 414e 62342 | 5%34a 8376«
15 | 334 41942 | 334 53364 | 4aUe  6%%4 | 4% 73 644 9¥s

16 [3%: 5 4 6 41%e 7% 544 8l6e | 7 10362
17 | 333 §1342 | 419463 63164 |'sMe 737« | S1Me 82462 | 7Me 10374
18 32843 55164 | 42342 . 63143 | 534 8%+ 64 931e 816 Ixtlbe |
19 | 4Me 6364 [ 41346 77%4 | StYe 84364 | 674 9546 | 9 12%6
20 | 41%3 63% | sUe 7THe | 6M 0176 | 7 101942 | oM 134

| 4'Ms 7 514e 82764 | 61346 983s | 73 11151 | 10 14364
22 | 478 7343 | 576 85764 (704 10564 | 838 1178 . | 1074 143742
23 | s¥e 730 | 636 93§ Us 10136 | 9 123364 | 1136 15243
24 | stle 8134 | 6136 05364 | 8 1l 0% 13382 |13 163964
25 | 57342 83%. | 7 1olles | 8Me 12Me | YoM  135M4 | 1334 17U

* Association of Roller and Sdent Chain Manufacturers.
Alt dimensions in inches.
Por standard key dimensions see pages 868 to 870.
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Lo ‘ / []
fo—t— T A
0 mim—--—hti g Fuo
"DT!!I’N ABOVE 80 TEETH / . J
Frk Yo . = %j -
_ Single Strand " Multiple' Strand
. . Sprocket Web Thickness, T for Various Pitches P
. Smgle Strand Multiple Strand
P PTPT)PT‘PT]PTFTHPT
3124 3 1.ga7|irds 1.625)[234 jx.000it 36 i.375|| 34 { Soo|ixé | .750(|a¥€ |1.128
.375 [|x_. 1.s0o[|134 |.7501{2}s [1.x3s]l 35 | 406({x | 562|136 | .87s{i2}4 11.250 |
.406 {1144 |.562H2 1.875ll3  Ir.as0ll 84 |.437 I!vi .625}l2 - {x.000]13 {1.500
Formulas for Dimensions of Single and Multiple Sprocket:
= 0.625P .93
H = 0375+ §+ 0.01PD g - g;;g +t~259 LA
- i i -2 ‘
é - :llsi}gor semi-stee! castings R = 0.04P for single-strand sprockets
C' = o.gP R = 0.57T for multiple-strand sprockets
All dimhensions in inches, .
BANG 8 : CACTY SO DAC TRUNG CUA piA XICH BANG
THEP

H = Z 4 D/6 4 0.o1PD '

— For PD up to 2 inches, Z = o.125 inch; for 2-4 inches,
§\ Z = 0.187 inch; for 4~6 inches, 0.25 mch and for over
¥ 6 inches, 0.375 inch.

Hub length L = 3.3H, normally, with a minimum of 2.6 H,
Hub diameter HD = D + 2H, but not more than the maxi-

Po4-—-—+p HD
[BRE

\\ " mum hub diameter MHD given by the formula:
T . MHD = P(oot%—l) —0.00

where: - = Chain pitch, in inches
. N - umber of sprocket teeth

-—-L——"

keyways to eliminate all backlash, especially on the fluctuating loads. A set screw
should be located over a flat key to secure it against longitudinal dlsplacement
Where a set screw is to be used with a parallel key, the following sizes are recom-
mended by the Association of Roller and Silent Chain Manufacturers. For a
sprocket bore and shaft diameter in the range of 3¢ through 74 inch, a }4-inch set
screw; for a range of 13{s through 134 inches, a 3¢-inch set screw; for a range of
1134 through 214 inches, a }4-inch set screw; for a range of 2546 through 34 inches,
# ¥-inch set screw; for a range of 33¢ through 414 inches, a 34-inch set screw; for a
range of 43¢ through s34 inches, a 74-inch set screw; for a range of 3¢ through
73 inches, a 1-inch set screw; and for 734 through 1234 inches, a 1}¢-inch set screw.
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Table 9. AMERICAN STANDARD SPROCKET TOOTH FORM

" FOR ROLLER CHAIN (ASA B29.1-1957)
) —¥— S

1 ::HIE 1

‘\‘ 2 SO G AN = \.v.zw
N1 \° o

J

A I b _J

"\ 360

P = pitch (ee); N = number of teeth; Dy = nominal roller diameter

Ds = seating eurve diameter = 1.005 Dr + 0.003; R = 3§.D,
tCl = pitch line clearance = 0.0y (P — Dy) + 0.002

D4 and Cl have only plus tolerance, which equals 0.003 Dy 4 0.005

A =35"+4 (60° + N); B= 18" — (§6° + N); ac = 0.8 Dy

M = 0.8 Dr cos (35° -+ (60° + NY)

T = 0.8 Dy sin (35° - (60° + N)); E = 1.3025 Dy + 0.001§

Chord zy = (2.605 Dy + 0.003) sin (9° — {(28° <+ N))

y8 = Dy [1.24 sin (17° — (64° + N)) — 0.8 sin (18° -- (56° + N))].
' Length of a line between a and b = 1.24 D, (This line is parallel to ec)

Angle that line between g and b would make with horizontal = 180* + N

W = 1.24 Dy cos (180° + N); V = 1.24 Dysin (180° + N) . ]
P = Dr [0.8 cos (18° — (56° + N)) + 1.24 cos (17° — (64° + N)) — 1.3025] — o.001§
H = +/F* — [1.24 Dy ~ 0.5P 4 0.5 Cl cos (180° + N)J* + 0.5 Cl sin (380° + N)

S = 0.5 P cos (180° 4+ N) 4 H sin (180° + N) .
Approximate Q.D. of sprocket when J iz 0.3 P = P [0.6 + cot (180° + N)}

O.D. of sprocket when tooth is pointed = P cot (180° - NY+2 H

Pressure angle for new chain = xgb = 35° — (120° 4+ N)

Minimum pressure angle = xab — B = 17° — (64° + N); Avemge pressure angle

= 26° — (92° + N)

Seating Curve Data — Inches
Min. | Min, | D, CI

Min, | Min. | DuCI

P IO "R ot {Tar| P | Dr ;R | it | Tol®
" 0.130 | 0.0670 | 0,010 { 0.0055 [ 14 % 0.3785 | 0.037 { 0.0070
3¢ 1 0.200 | 0.1020 | 0.0x4 { 0.005% 1%4 E23 ©.4410 | 0.046 | 0.0075
1% 10.306 | 6.1585 | o.015 | o.0060 | 134 T 0.5040 | 0.055 | 0.0080
3§ .1 8§40 | 0.x585 | o.015 { 0.0060} 2 134 o.8670 | 0.063 | o.008%

-8 -} e.400 ] 0.2025 | 0,018 | 0.0060 | 2} x'343 | o.7080 | 0.061 | 0.0000
% 1543 | 0.2370 | 0,022 | 0.0065 | 234 | 196 -{ 0.7870 | 0.068 | 0.0005
L |5 0.3155 | 0.028 [o0.0070 | 3 321 0.9435 | 0.081 | o.olo§
* Tolerance on D, and Cl.is plus only. t Sprockets with pitch line clearance are known

as Type I. Type 11 sprockets have zero pitch line clearance but otherwise are the same
as Type 1.
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Tuble 10. STANDARD SPACE CUTTERS FOR ROLLER-CHAIN

" SPROKETS(ASA B29.1- 1957)

fy—

1 |
M CUTTER WIDTH
M

Construction: Draw X VY. With ¢ as a center and a radius equal to R draw circular
arc xd; with a’ as a center and with same radius draw circular arc x'¢”. To complete
seating curve z¢/, draw d’d tangent to d’s’ and dx. Locate ¢ and ¢’ from dimensions M
and T in table below. With cand ¢’ as centers describe arcs xy and 5’y’. Draw ys per-
pendicular to cy and ¥'s’ perpendicular to ¢’y’. Locate b and ¥ from dimensions W and
V. Draw bs parallel to cy and b's’ parallel to ¢’y’. With radii b2 and ¥’s’ equal to F
draw topping curves ssand &’s’. The line y2 is a common tangent to the two circular
arcs xy and s3,'similarly y’s’ is tangent to #’y’ and »'s’.

Angle Yab is equal to 180° + N when the cutter is made'for a speciﬁc number of
teeth, but has the values shown in the table below for cutters covering a given range of
teeth, The following formulas are for cutters covering the standard ranges of teeth
} where Naequalsintermediate values given on page 979.

W = 1.24 Dy cos Yqb'.' V = 1.24 Dy sin Yab

=" [x.'u s_in(l7 4-“—6 - Yab) —o8 sin(xs‘ 56')]

G
. . 56° 116 .
F—D;[o@cos(xs —F)+rz4oos(!7 +-————Yab)—!.aoas]—o.oo!sm.

Por other points, use the value of Na for N in the standard formulas in Table 8.

Data for Laying Out Space Cutter

Range of . y
Teeth M_ o T LS v
8 ©.5848 Dy " o.5459 Dr 1.7328 Dr | o©.5044 Dr
9-IX 0.6032 Dy 0.5255 Dy . 1.1782 Dy ©.3866.D+
2-17 0.6194 Dy - 0.5063 Dy 1.2129 Dy 0.2578 D~
© 18-34 0.6343 D» R 0.4875 Dy 1.2353 Dy 0.1081 Dy
35up 0.6466 Dy ) 0.4710 Dy : 1.2400 Dy o
Range of | . ) )
Tecth F . Chord zy s Angle Yab
-8 0.7104 Dy — 00015 | 0.2384 Dy + 0.0003 0.0382 Dy 24°
.91z 0.608x Dy — 0.0015 | ©.2800 Dy + 0.0003 0.0561 Dy 18°10
12-17 _ | 0.6807 Dy — 0.0015 | 0.3181 Dr 4 0.0004 0.0905 Dy 12°
18-34 0.6542 Dy — 0.001§5 | ©0.3540 Dy + 0.0004 0.1455 Dy s*
35 up 0.6348 Pr — 0.0015 | 0.3850 Dr - 0.0004 |- 0.1713 Dr o*

E (same for all ranges) = X.3025 Dy - 0.0015; G (same for all ranges) = 1.24 D,
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Table 1. RECOMMENDED SPACE CUTTER SIZES FOR ROLLER
CHAIN SPROCKETS
Number of Teeth
Pitch %ﬂg’ 6. l [ =3 I o-11 | 12-17 | 18-34 I asup
Cutter Diameter (Minimum)
4 0.130 234 234 23 234 234 23
3¢ 0.200 2% 234 234 2% 234 2%
l6to% | 0313 | 3 3 k31 34 34 34
54 o0.400 | 344 38 3 U 3u 3n
3 0.469 k3! 34 33 33 33 33
Ttor} 0.625 | 376 4 4% 414 4l 4%
14 to 134 | o.750 | 4M 43§ 4% 438 43¢ 456
134 0.875 436 444 45% 456 434 44
13 1.000 3 5% 5% 534 514 »5h4
2 1.125 | 534 534 556 534 57 57
234 1.406 534 6 634 634 614 634
234 1.563 634 653¢ 634 674 7 714
3 x.875 | 7% 734 774 8 8 8y
Pitch | Roller Cutter Width (Minimum) ‘
" 0.130 516 e 548 9 - %453 %1
3% 0.200 1542 1542 1542 s s 134a
¥4 to 54 0.313 3 3 ¥ 3 2342 1Y e
34 0.400 3 3 3 3 2342 114e
34 0.469 294, 3962 2942 7% 3743 134s
1 torlf 0.625 321 114 11543 11343 | 1134 1 1ll4e
14 to 134 | o.750 134 1134, 13342 14 4 11} 156
2721 0.875 11346 1134s 13342 134 11 Hs 154
3 1.000 2342 2343 24{e 244 13442 144
2 1.125 21343 21344 234 254s 24 2343
24 1.406 | 214, 2114e 2?42 21942 21543 2134,
23%4 1.563 3 3 2t34e 29949 234 2114e
3 1.875 3193 3'%s 3'7%%:2 31542 3114 3%as

Where the same roller diameter is commonly used with chains of two differ-
ent pitches it is recommended that stock cutters be made wide enough to cut
sprockets for both chains.

Marking of Cutters. — All cutters are to be marked, giving pitch, roller
diameter and range of teeth to be cut.

-Bores for Sprockét Culters (recommended practice) are approximately as
calculated from the formula:

Bore = 0.7V (Width of Cutter + Roller Diameter + 0.7 Pitch)

and are equal to 1 inch for 14- through 34-inch pitches; 1) inches for 1- through
134-inch pitches; 134 inches for 13{- through 2%-inch mtches, 134 inches for
2}§-mch pitch; and 2 inches for 3-inch pitch.

M Outside Di s of Space Cutters for 35 teeth and over (recom-
mended practice) are approximately as calculated from the formula:

Outside Diameter = 1.2 (Bore + Roller Diameter + o.7 Pitch) + x in.
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Table 12. AMERICAN STANDARD STRADDLE CUTTERS FOR
ROLLER-CHAIN SPROCKETS

e ——— e,

CUTTER WIDTH . (P+D;)

~Fy ~
- ~
xu..__..
L1
r
c 1.24 .
c2 i P
f = -_— -— i .
Lk 2 2 2 ._ﬁ..(—..

Construction, — P'= Pitch, Dy = roller diameter, and N = number of teeth
on which cutter is based. Draw XY and the two seating-curve circlef zd and 2'd” as
explained in Table 9. Locate c and ¢’ from the dimensions K and J as given in this
table. Locate b and ¥. Draw car and ¢/o%’, and with centers ¢ and ¢/ draw the
working curves sy and #’y’. Draw ys and y’s’ perpendicular to cy and ¢’y’ respec-
tively. Draw bzand &% parallel to cy and ¢’y respectively, With b and b as centers
and radius b3 equal to F (sec table), strike the arcs of the topping.curves. Cutter
width is P 4 Dy, Cutter diameters are as given in Tablexx for 35 and over teeth.

-

N = number of teeth on which cutter is based; A4’ = 335° — 120
K =08Drcos A’y J =08Drsgin A’; - E = ¢x = 1.3025 D+ ¥ o0.001§
F =D, [o.8cos (18" - %) 4 1.24 cos (x7° - %—) - 1.3025] — 0.0015

Maximum pressure angle (new chain) zab = 35° — 1—21%’ = 24.1° for “ B "’ cutter
and 32° for ¢ A "’ cutter. '

Minimum pressure angle = zob — gcy = 17° — %: = 11:2° for “ B " cutter and
15.4° for ** A "' cutter.

Average pressure angle = 26° — %—-:; = 17.6° for ** B '' and 23.7° for ' A "’ cutter.

There will l;e on the sprocket bottom diameter slight indentations for smaller, and

slight projections far larger sprockets than the specific sprockets (11 and 40 teeth) for
which cutters are designed.

Data for Laying Out Straddle Cutter

No. of Teeth
L]
Cutter to be Cut K J F
B 17 and under | 0.730 Dr | 0.327 Dr 0.6937 Dy — 0.0015
A 18 and over 0.678 Dy | 0.424 Dy 0.6596 Dy — 0.0015
+ | ‘No. of Teeth Chord ~
Cutter to be Cut xy 4 : E ]
B 17 and under | 0.2928 D, 4- 0.0003 0.0617 Dy 1.3025 Dy -} 0.001§
4 18 and over 0.3762 D¢ +0.0004 | o©.1007 D 1.3025 Dy + 0.0015

* Only two cutters of this type are required to cover the entire range of teeth,
t Notirecommended for Type II (see footnote to Table 9) sprockets.
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Table 13. STANDARD HOB DESIGN FOR ROLLER-CHAIN

SPROCKETS (ASA B29.1-1957)

‘ '——Ds_—H L )
==
LR LN A7 [
h -
T A _\R RY/ L —Tli7 1 Y

AN S )
\%:’ 9 N\ /_
Q-v' ce . ce Q

TR ot
2 Py 2

SecrioN Normar ro HoB TEETH

Hobs designed for a given roller diameter (D,) and chain pitch (P) will cut
any number of teeth -
P = Pitch of Chain; P, = Normal Pitch of Hob = 1.011 P inches
D, = Minimum Diameter of Seating Curve = 1.005 D, + 0003
Cl = 0.07 (P —Dy) +0.002; C = 0.287 D,
F = Radius Center for Arc GK; TO = OU =P, +2 /
H = o0.27 P; E =0.03 P = Radius of Fillet Circle
@’ is located on line passing through F and J.  Point J is intersection of
line X¥ with circle of diameter D,. R is found by trial and the arc of this
radius is tangent to arc XG at X and to fillet radius.
OD = Outside Diameter = 1.7 (Bore + Dy + 0.7 P) approx.
Dy = Pitch Diameter = OD — D,; M = Helix Angle; sin M = P, +

xDp
L = Lead = P, + cos M; W = Width = Not less than 2 X Bore, or
6D, 0r 3.2 P
Data for Laying Out Heb Outlmes Inches
P Pa H E [ OD. | W | Bore | Keyway ono.
34 0.2527 | 0.0675 | 0.0075 | 2.640 234 | 1.250 | 3 X ¢ 13
36 {0.379 | o.101 | 0.012 | 3.1x25 234 | 1.250 | 34 X ¥4 13
3 | o0.506 {o0.135 | o0.015 | 3.378 234 | r.250 | M X 34 12
5% lo.632 {o0.170 | o0.018 | 3.625 236 | 1.250 | 14 X 3¢ 12
3 0.759 0.202 0.023 3.750 ] 21| 1.250 | M X 1§ 1T
I I.011 0.270 ©0.030 4.375 33 [ 1.250 | M X }i Ir
14 | r264 [0.337 (©0.038 | 4.750 1 43¢ [1.250 | M X 1% 10
‘313§ | 1.517 | 0.405 | 0.045 | 5.375] 5M | 1.250 [ M X 1§ 10
34 | 1.770. | 0.472 {'0.053 {6.375 6 1.500 | 36 X ¥e 9
2 2,022 [ 0.540 {0,060 |6.875] 63 | 1.500:] 36 X 3e 9
24 | 2.275 | 0.607 |0.068 [8.000] 835 ] 1.750 | 3 X He 8
234 | 2.528 | 0.675 (-0.075 | 8.625 | 93§ | r.750 | 34 X e 8
"3 |3.033 {0.810 {0090 [9.750 | 1134} 2.000 | $§ X ¥s 8
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Table 14. RECOMMENDED MAXIMUM R.P.M. OF SPROCKETS
Chain No.
s | s | &8 | o | o | & [ ®
No. of "
Teeth Pitch
w [ | w [ s | w | u | =
Sprocket R.P.M.
1 4310 2260 1020 1690 1230 920 580
12 4960 2590 170 1940 1400 3050 670
13 5540 2900 1310 2180 1570 1180 750
14 6070 3170 1430 2380 1720 1290 820
b4 6530 3420 1540 2560 1850 1390 880
1 6940 3630 1630 2720 1960 1480 935
17 7290 3810 1720 2860 2060 1550 98s
18 7590 3970 1790 2080 2150 1610 1020
19 7840 4100 1850 3080 2220 1670 1060
20 8os0 4210 1890 3160 2280 1720 1090
31 8230 4300 1940 3230 2330 1750 1110
22 ' 8370 4380 1970 3290 2370 1780 1130
23 8480 4430 2000, 3330 2400 1800 1150
24 8560 4480 2020 3360 2420 1820 1160
25 8610 4510 2030 3380 2440 1830 1160
30 8580 4490 2020 3370 2430 1830 1160
I 35 8200 4290 1930 3220 2320 1740 1110
‘ 40 gsso 3970 1780 2970 2140 1610 1020
i 45 3570 1600 2670 1930 1450 920
; 50 5950 3110 1400 2330 1680 1270 8os
! as’ 5010 2620 1180 1970 1420 1070 678.
4020 2100 950 1580 40 o 860 545
Chain No. .
100 L 120 I 140 r 160 I 180 l 200 I 240
No. of i
Teeth - Pitch
271 I ¥4 I 34 I 2 | 24 J 234 I 3
Sprocket R.P.M.
IX 415 335 . 235 200 165 145 110
12 475 315 270 230 190 165 128
13 535 415 308 260 215 185 140
4 585 455 335 280 23§ 208§ 155
15 630 490 360 305 258 220 165
16 670 520 380 35 270 235 175
17 700 550 400 340 28y 245 185
18 730 570 415 295 255 195
19 755 590 430 365 305 265 200
20 715 605 440 315 315 270 205
3l 620 480 a8s 320 280 210
2 803 630 460 328 280 a1
a3 815 640 465 395 330 28s 218
24 825 645 470 400 330 290 220
25 830 650 475 400 338 290 220
30 825 645 470 400 338 290 220
35 790 615 450 380 320 275 210
40 7. 570 415 3ss 298 ass 195
45 655 S18§ 375 320 265 230 178
50 S75 450 325 275 230 200 150
gz 480 315 275 235 195 170 128
390 305 220 185 155 138 100




MACHINE
' DETAILS

CHI TIET MAY



640
CHI TIET MAY N
MACHINE DETAILS

VIT COCO
COLLAR SCREWS
Num- Length | Size of Thick- | Diam- } Radius
ness of | eter of of
| Thooads [ Head!| Sauare] TR0 | SO0 | Head,
per Inch A B c F R
40 14 34 He M H
24 e | Ms 56 134 3
20 o u | 56 He %
18 He He Y ¥ 5
16 % 3% ] 5 L2 4
14 Us He u 1Y’ %
rzorx3| M ¥ 3e 13e b4
12 He He Vs 15 4
34 9% 5% 56 | x 4 14
10 * b 9 | I 4

* On all screws four inches long and under, threads are cut 3 of the length L; longer
than four inches, threads are cut half of the léength L.

1. PAI OC - T TIEU CHUAN MY

0 = R

~ it . Note: No definite provision has

" 'E I f been made for the chamfering of

3 - y 3 corners. Chamfering or round- [

. [ I L 1 ing is left to manufacturer’s

“ k ] discretion.
f——— | ey F—-—- A —-—l .
Width of Width of Height of
Thread | Width Tongue R Nut A Nut H Total |y ..o4n
Dise. | zatot | v Mexi Maxi Thess | !
. axt- . = Xl .y X1= .y

eter D Throat | mum | Mini | pg | Mini- [ oo | Mini- K Nut L

(Basic) | ™™ | (Basic) | ™U™ | (Basic) | mUT

14s | 02| o330 | Me- | ks | Me | 1k | %3 | Yo
He 0.4181 0,408 | 1Ms 214 “ 1564 3 114s

He 0.543| o.sa3| 4 s | Me 1964 1742 %
1Y4e 0.668 | 0.658 | 134 1343 1343 | 334 5 4
134s 0.783 | 0.773 | 1%4e 1943 1743 % 3943 | 1%e

1He 1033 | 1.018 | 1'Ye | 13}4a 1i4¢ 3442 11 11 ¥e
¥e 1.273] 1.258 | 2lfe a2l4s 154¢ 2%4s | 1Me alie
R Me 1.523 | 1.308 | 234 21%4s | 1M 154 1% 234

" owwe oex

* Thread diameter in T-nut is made smaller than corresponding T-boit, to insure
full strength of T-nut. A T-nut of given thread diameter requires the next size wider
T-alot throat than does a T-bolt of the same thread diameter.
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T-BOLTS AND SLOTS
AMERICAN STANDARD T-SLOTS AND T-BOLTS (ASA B5.1-1949)

g\ T . Provision is made in this
§ ¥ . Standard for optional round-
@ \ -

K ing or breaking of corners in
A . 1! slot and on bolt. .
N ==
"Head Space Dimensions and Tolerances
. . 1.1, | Depth of Throat
Diam- | Width
eter | of T Widtha Depth h
of |Throat -

THel™ &' | Maxic | Mini. | Mexi- | Toler |y | Maxi- | Toler- | gy
mum ance mum ance

mum | mum | BEL | Mimas) (Basic) | (Minus)

% %2 | 36 <] %e | 0.063 1% 136 { o.o31 1364
Mo 1352 | e L¢3 3342 | 0.063 1949 | 176¢ | 0.031 186,
3% Ue e 143 2343 | 0.063 2382 | %3¢+ [ 0.031 1964
] He 1343 5 3443 | 0.063 2949 | 3364 | 0.om 3364

§ 14e | 7% Ue | 14 0.063 13e 316s | o031 2964

3 134s | 16 946 | 11963 | 0.004 13§ 5% 0.031 1949
X he | 144 3 (1% |oogg | 134 8364 | 0.047 2543
14 13{e | 1946 b4 2743 0.094 216 1342 0.063 1342

134 1%e | 116 14 22342 | 0.094 2%s | 1'l43 | 0.063 1943

All dimensions in inches.

* In addition to the width of throat given, a dary standard is r d,
having the width of throat the same as the nominal diameter of the T-bolt. This
is to provide for the use, during the transition period, of this standard on machine
tools where it is already established.

t A tolerance of plus o,00r is allowed for width of throat when tongues or other
parts must fit. : i

Bolt Head Dimensigns and Tolerances
Diameter | Threads | Width across Flats A Height H
T-bolt Imh . Width
D P8 Masi- | Toler- | prini geross | Masi- | Toler- |
mum ance mum mum ance mum
(Basic) |(Minus), ’ | (Basic) {(Minus)
3 20 ~ 1843 | o.03t s 0.663 842 {o.016 964
5s 18 L] 0.031 1783 0.796 31s | o.016 1364
34 16 | e |o.03x 2142 0.972 1% .0.016 15364
% 13 % ' 0.031 2743 1.238 %6 | o.016 196¢
11 1 14§ 0.031 | 1342 1.591 1342 { o016 {: 3%«
¥ 10 s 0.031. | 1943 1.856 1743 | 0.031 |} ¥
1 8 11de | 0.031 | 12142 2.387 s | 0031 | 2
b3 1 7 2Ue 0.031 | 242 2.017 - 134s | 0.031 2942
114 6 | al 0.031 | 21362 | 3.536 -1Mes | 0,031 | 134s
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MACHINE SLIDES
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DIMENSIONS OF MACHINE SLIDES

Bedded Strips

A B [ D E F G H K
% S4e % A % %6 Loe % 152
% Tie [0} Y4e U 328 Yie Yoy
14 5% 5% Y% %e 14 3% 1482
% % %% 1 Sie % Yoz Ya Vo2
% 7% 7% %e % %64 5% Yoe
% 1 | % 8% 1% 864 1Y Y
T Y% %/ % 35 1% e 13 e
130 135 L/ ¥ 5% Y4 T e
% 15 1% % % 5% o2 x Ye
% 1% s {5 1% 5% % You e
2 A 1% 1 % % % $33 Ye
Y% 2% 2 1% 8% 1 15 13 %
2% 2% 2% 2 % 1 e 114 1%
2% 3 2% V% 1% 1% 582 1% %
3 | M B 2% H 1% %46 2 %
Square Strips
L ke
]
Sl G
ANt <D
v §
A B C D E F G H K L M
¥ Eed % 35 | 1, He % Y U He 134,
5% b ¥ ¥ 1 11Me e | Y e | 742 | 1Me
bel % 5 5 |2Me | 16 | 3¢ | M2 | e | e | 134s
|1 % M |a¥e | 56 | 16 | Me | 3% | 3% |13e
1 144 7% 7% | 2% 'l He 36 e | 134
4 371 1 1 3% % 56 Yis 16 e | 214
16 134 136 1% | 3k 1 5% Ke % 246
13 ¥4 14 4 3% 14 Ye 56 e | 274
2 1% 32 136 | 4% 14 7% He % 36 |33
M| 2 B | 16 s 136 | W LW | u | M| 33
234 244 134 134 | s} s | x ¥ % H |4
2% 2% 1% 174 |6 136 |1 % 7% 1346 | 436
3 a¥ 2 2 634 M| 1l % 1 7 4%
3% 3k 2% 24 |14 1% 14 Iy 1 {1 536
4 k23 2% 2% |8 2 14 14 4 14 |6
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DIMENSIONS OF MACHINE SLIDES

Overhugg Strips

v

A B c D E F ¢ | 7| k L
% %2 %a [ 9 % % %16 Y You 169
% 1849 The % %e %e 4% e H2s 143
16 %e 5 3% 8% % S4e 3% Yoo Y2
5 We |- % % Se % L% Yas Lha
% e | % 134e| 56 B4e 1% 5% Fo4 Yhs
% 154g | 1 1 8% 3% % e 864 Ye
T % 1% T % % ] 1146 e Yie
| 1% e | 1% | o1 ¥ % -8 564 Yie
1% | 1% 1% % | s 1 5% % %2 Ye
% | 1% 2 W | 1% 5% % 1 86g Ye
2 He | 2% W | 1% % % Wi 1% Yo
2% 2% 2% 2 56 . % % ‘% 1% %
a¥s | 2% F Y | 1M T v | 1% St %
% |3 3 2% | 1% % 1 176 S6q %
3 % W% 2% | 2 - 1% 2 846 %
Special Strips
»iC e
<-B-spea’ oflet
o ¥, |74
% z E: o ] =
£ \ >{ferses°
MG
A B C D E F G H K N
1 1%e ¥ 56 % % Yie %a 86s %
1% | 1%e % We! % %e Yie 3ie %6e %
B 1%e 5% 1344 154a 58 e %e 86 3
1% | 1%Ae e - T hie Wie | e % Y64 %
14 1%e 3 Whe | 1% % 382 Y 864 15
156 11%e 13, | 1 1273 1844 359 ‘% 864 18
% | 1'%e | 75 1% 1%e 7% 1% 4 842 %
8 1'% 184¢ | 1% 1%e 1544 % N 862 8%
2 2% 1 273 2% H b ¥ 842 %
2% | 2% 1% %% '%e | 136 K 1 349 %
2% | 2% 1% e | 1% % %e % % %
2% 2% 184 134 2% 1% 846 %e % %
3 3%4e 136 176 2l 3¢ 84e % 1% 1
k1) 3%a 158 2 2"he 1% 84e 58 1% 2%
3% | 3| % 2¥e 2% % % 58 Y%e 371
. % 3We | 178 2% 2l%ie | 1% U % | % W
-4 i 2 2% 3 2 £ % 84e 1%




American Standard Grooved Pins (ASA Bs.20-1958)

fo—————— L. £ GOK~——s] L tooe B L taoi
. G—I » ! c...l b
i L | 1
L A A | A
TYPEA . R- TYPEG R ; TYPEF }(”' g
Nominal Size, In. Mo [ Mo | %6 - Ms | 26 | M | e | e | Ua | W | He | ¥ | Ue | ¥
‘| Diameter, 4, Max. In, 0.0469 |0.06a5 00781 0.0938 | 0.1004 | 0.1250 | 0.1563 | 0.1875 | 0.2X88 | 0.2500 | 0.3125 | 0.3750 | 0.4375 | 0. 5000
Diameter, A, Min, In, 0.0459 |0.0615 [0.0777 10.0928 | 0.1084 | 0.1230 | 0.1543 1 .1855 | 0.2168 | 0.2480 { 0.3108 { 0. 3730 | 0.4355 | 0.4980
Recommended Hole, Max. In. [0.0478 [0.0640 j0.0798 [0.0956 {.0.1113 | 0.1271 | 0.1587 | 0.1903 | 0.2319 | 0.2534 | 0.3166 | 0.3797 | 0. 4438 | 0. 5060
Recommended ‘Hole, Min. In. Jo.o465 }0.0625 Jo.0781 j0.0038 |'0.1004 | 0.1250 | 0.1563 | 0.1875 | 0.2188 { 0.2500 | 0.3125 | 0.3750 ) 0.4375 | 0.5000 ;
Crown Height, E, In. 0.0000 10.0068 [0.0087 [0.000T | 0.0I10 | 0.0130 | 0.0170 | 0.0180 | 0.0220 | 0.0260 | 0.0340 | 0.0390 | 0.0470 | 0.0520
_gﬁgxtus. R, n..:iio.oxo ...... 564 m ﬁ’ ,u.‘f Zz: ;41" }}g ;{h ﬁu E: ;‘9:: 1782 ;2’
LCoIno, ~ feei 3 " He [ o s
Chnmfermzth. D, Int  |...... ﬁ. e | Me He | Y Ys | s s Ya 34 ;:: g ¥
= L taoo : ~€ E - L toon ' € T L 2000~ < .
: = TR
. : A . Y A g A
T : e’ ¥ ad ¥
TYPE B TYPE D TYPE E-

Nominal Size, In. %6 | e | 56 | 363 | 78 | 38 | 34a | Me | s | W | Me | ¥4 | He | M
Diameter, 4, Max. In. 0.0469 10.0625 |0.0781 |0.0938 | 0.1004 { 0.1250 | 0.1563 | 0.1875 | 0.2188 | 0.2500 [ 0.3125 | 0.3750 | 0.4375 | 0.5000
Diameter, 4, Min. In, 0.0459 |0.0615 [0.0771 [0.0928 | 0.1084 | 0.1230 | 0.1543 | 0.1855 | 0.2178 | 0.2480 | 0.3105 { 0.3730 | 0.4355 | 0.4980

n ded Hole, Max. In. 10,0478 {0.0640 0.0798 10.0056 | 0.1II3 | 0.1271 | 0.1587 | 0.7903 | 0.2219 | 0.2534 | 0.3166 | 0.3797 | ©.4438 | 0.5040
gecemxﬁegde:l goie. Min, In, [0.0465 o.gg o.% 0.0938 [ 0.1084 | 0.1250 { 0.1563 o.x&g 0.2188 0.32 o.% o.3§g :.575 o.s;:
rown , E, In. 0.0000 jo. o. . 0.0I10 | 0.0130 | 0.0170 | 0.0180 | 0.0220 | 0. o. 0.0 .0470 | 0.0!
'Radius.R,‘n..d:o.gxo. ...... 564 | a2 OO}?I 542 s | U %s | Me 3 1349 | 1% | 5

be tituted by v

t

All dimmlicn:iin inches. *Type F is for hopper feeding. $ Por Y-inch size and below, a suitable radius may
user an

_ SNId AFA00¥D

HNYA D LOHD OY0
| o

’

’
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AMERICAN STANDARD GROOVED PIN LENGTHS

(ASA B5.20-1938)
Length Nominal Size, Inch
Inches | 3¢, | oo | 56a | 382 [ 760 | 6 [ 980 900 [ 240 | 36 [500 ] 36 | 9te| 14
w [x{x|xixixix|. ] 0. ool oo o]
s |x|xix|x|x|x|xX{x | )0
o xlxlxlxlix|x|{x|x|{x|X{ )
w |xlxixixix|x|x|IxIXIxX{X].obo]ons
¥ (L lxlx|xtxixixix|Ix|x|x|{x].|".
% x|x|xix|x|x|x|x|{x|x|x{X]|...
1 x{x{xixix|xix|x|x|xix)|Xx]%
T Llelxixxixlxix|x|x{x|{x]|x
o Slalxix|x{xix]x|x|x|Xx
e dodxixix|xlx)lx|x|x
3 XIx|[x!x|x|x]x]|x
a4 LI lxixlx|xIx]x
234 Lixlxixix|x|x]
2% X|xlx|x|x|x
3 x|xlx|x|x|x
M Llxlxlxix|Xx
;’;z L x ):E § §
In 36s-inch size, Types | ***

A¢ | A Cand Fare available | - | - | -, XIx|X
:“ inlg-and3e-inchlengths, | “* | ** [ *** x| x
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Regular Hexagon Belte (1)
Heavy Hexagon Solts (1)

g ABProx.
Hq’_."“

30°
Finished Haxagon Beits (3) Regular Semifinished Hexagen Bolts (1}
Hexagon Mead Cap Screws (3} Heavy Semifinished Maxagon Rolts (1)
Heavy Finished Hexagon Bolts (2)

R = R p= By
Nz o "

Regular Square Nuts (5)
Heavy Square Nuts (10)

Regular Hoxagon Nuts (S)

Reguler Hexagon Jam Nuts (5)
Heavy Hexagen Nuts (10)

Heavy Hexsgan Jom Hots (10}

= R e

H
30

Regular Semifinithe-i Hexagon Nuts {8)
Heavy Semifinishod Hexagon Nuts (9)
Finished Henagon Nut. (8}

Finished Haxagon Thick Nuts (7)

TR M "‘

Regular Semifinished Hexagon Jar Nuts (8)
Heavy Semifinished Hexagon Jam Nuts (9)
Finished Hexagon Jam Nuts (8)

1__""'“"

0 a0 L

Regular Semifinished Hexagon $totted Nuts (8)
Heavy Semifinished Hexagon Slatted Nuts (7)
Finished Hexagon Siotted Nuts {6)

Finished Hexagon Thick Slatted Nuts (7)

Finished Hexagon Castle Nuts (7)

Numbers in parentheses are table numbers,
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Table 1. AMERICAN STANDARD REGULAR HEXAGON BOLTS,
REGULAR SEMIFINISHED HEXAGON BOLTS, HEAVY HEXAGON

BOLTS, AND HEAVY SEMIFINISHED HEXAGON BOLTS

(ASA B18.2-1960 INCORPORATING APPENDIX V-1962)
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725 a 82835208 RRagTazRa S, HORSNROEY 3 2ugn
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BANG 2 : TIRU CHUAN-MY BU LONG LUC GIAC CHIU LUC
~ TINH

Table 2. AMERICAN STANDARD HEAVY FINISHED
HEXAGON BOLTS (ASA B18.2-1960)

L SO ]

-

Dimensions of these bolts are the same as for Heavy Semifinished Hexagon Bolis
(see lower half of Table 1) except that:

Maximum body diameter = nominal bolt size.

Minimum body diameter: = nominal bolt size minus: 0.007 for }¢-inch bolts;
0.008 for 34-inch bolts; 0.009 for 8- and 7§-inch bolts; 0.010 for l-inch bolts;
0.011 for 114 and 13{-inch bolts; and 0.012 for 134-inch and larger bolts.

Threads are Coarge-, Fine-, 8-thread 'series, Class 2A for plain (unplated) bolts.
For plated bolts the diameters may be i d by the amount of Class 2A al-
lowance.

BANG 3: TIEU CHUAN MY BU LONG LYC GIAC TINH ;
CAC VIT MU PAU LUC GIAC
Table 3. AMERICAN STANDARD FINISHED HEXAGON BOLTS

(ASA B18.2-1960) AND AMERICAN STANDARD HEXAGON HEAD
CAP SCREWS (ASA B18.6.2-1956)

N Bod Width . Widm Height
- Cross . Cross 0
inal | Diamy Flate Corners Head
Size, | Min. : -
b ‘Max. | Mintt | Max. | Min. | Maxr | Min

" FINISHED HEXAGON.BOLTS AND HEXAGON HEAD CAP SCREWS

}’ 0.2450 T4e 0.428 0.505 0.488 0.163 0.150
™ 9.3065 0.489 0.537 0.557 0.211 0.195
06.3690 . 0.551 0.650 0.628 0.243 0.226

. 0.4305 0.012 0.722 0.698 0.201 0.212

! 0.4030 0.736 0.868 0.840 0.323 0.302
%A 0.5645 1 2.‘ 0.788 0.938 0.910 |.0.371 0.348
0.6170 15846 0.922 1.083 1.051 0.403 0.3718

4 0.7410 1 1 1.100 1.289 1.254 0.483 0.455
/'S 0.8600 | 134, 1.285 1.516 1.468 0.563 0.531
1 0.9900 | 1 1.469 1.732 1.678 0.627 0.591
134 1.1140 l% 1.631 | 1,949 1.859 0.718 0.658
13 1.2390 ¢+ 1 ' 1.812 2.165 2.066 0.813 0.749
liz 1.3630 | 214 1.994 2.382 2.273 0.878 0.810
1 1.4880 1 24 2.175 2.598 2.480 0.974 0.902

=

FINISHED HEXAGON BOLTS ONLY

g

13 1.7380 | 2 2.538 3.031 2.893 1.134

% 1
2 1.9880 ¢ 3 2.900 3.464 8.306 1.263 1.175
3 222 2.2380 | 3 3.262 3.897 3.719 | 1.423 1.327
12 2.4880 | 3 3.625 4.330 4.133 1.583 1.479
. 2% 2.7380 1 4 3.988 4.763 4.546 1.744 1.632
; 3 2.9830 | 414 4.350 5.196 4.959 | 1.935 1.815




PAI OC
o NUTS
PAI OC TIEU CHUAN S.A.E. €CAO
HIGH NUTS - SA.E. STANDARD.

- - D
Nut Diam. Slot Stot
Size at Top |} Width Depth
4 7 F [
4 236 34
1e ’%: gg; %:
§ 3364 e %
HUs 3%y 4] 2
<] 114e 842 )
1y se | 4 :
I 3
;i - 134 b . z?o . 6364 na Q
1% 136 1382 Vs 1543 ' M
H 1l 134s U 12464 Y 983

* The counterbore indjcated at the bottom of the nut is optional. All screw threads
are to be in accordance with ‘the Free Fit or Class 2 of the American Standard. (See
pages I!4'{lto 1150 for the Fine-thread Series and the Coarse thread Series. See also page

1103.} The angle of chamfer shall not exceed 40 degrees with the top face of thg nut.
MU PAI OC - NEN DUNG THEO S.A.E ’
3
] D

Regular

Nut | Crown | Width | Width Height | Diameter
Size D < Light | Regular 4 ’
No. 6 3fe 54 | ..... 1964
No. 8 |° 344 5e | ..... e
No.10 | 1564 % | ... 3564 Hex,
No. 1z | 1364 3 ... 2764 Size

14 74s Ys 1542 Minus
84e 176¢ | 3& P 174q 143 in,
3% 1964 16 § 5%

“As 114g ] 3343
$ 2? 4 : 134 :3?
L zZis 7 [

] e 136 8364 Hex.

1742 e | alé et Size
3 3%4 -1 134 1316 136 Minus

I 1i4e 1746 14 s e in.

14 2542 15¢ 11l4q 13342

14 3742 1134e 174 1'3fe |

Height H = D for No. 6 to No, 10 sizes, inc., and % D for larger sizes,” Height H* for
low nuts of the light series == 3{ D, ' ’
For fow nuts, reduce usablé thread depth T af amount equal'to H minus H’.

dius R’ = 364 inch for sizes Nos. 6 to e, inc., and }4s inch for larger sizes.
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CHIA KHOA PONG - MG BU LONG - A1 OC

WRENCH CLEARANCES
A Z -~ A’ L4 \ ’
TIEU CHUAN MY POI VOI CHIA KHOA
. L *
%{h Wrench Opening %ﬁ;{h Wrench Opening V:I\V(ia:;t'h Wrench Opening
ts 4
ts 5 ts ts H
of Nut Min, Max, of Nugt Min. Max. of Nust Min, Max.
842 0.158 0.163 138 1.132 X.142 213e 2.827 2.845
(] 0,190 | 0.195 I 1.257 1.267 2144s 2.954 2.973
ﬁz 0.220 0.225 xg{a X.320 1.331 3 3.016 3.9,
0.252 0.257 T 1.383 1.394 3% 3.142 3.162
%3 0.283 | 0.288 s 1.446 | 1.457 336 3.303 | 3.414
LT} 0.316 0.322 1b§ 1.508 1.520 34 3.518 3.540
1149 0.347 0.353 156 1.634 1.646 34 3.770 3.793
0.378 0.384 1148 1.696 1.708 %% 3.895 3.918
Ao 0. 440 0.446° 1134e 1.822 1.835 436 4.147 4.172
14 0.504 ©.510 7% 1.88% 1.808 44 4.272 4.297
%s 0.566 0.573 2.01I 2.028 444 4.524 4.550
0.629 0.636 2¥s 2.074 2.083 454 4.649 4.676
140 0,692 0.699 23e 2.200 2.218 428 - 4.960 4.928
34 0.75% 0.763 244 2.262 2.277 s 5.026 5.055
13{q 0,818 0.826 23§ 2.388 2.404 544 L 5.277 5.307
% 0.88 0.888 2% 2.450 2.466 53 5.403 5.
150 0.944 | 0.953 2% 2.576 | 2.593 556 5.654 | 5.686
1 ¥.006 X.0I5 25¢ 2.639 2.656 534 5.780 5.813
Y 1,068 1,077 L234 2.766 2.783 6 6.031 6.065

All dimensions given in inches, o 5
. * Wrenches shall be marked with the ‘' Nominal Size of Wrench'’ which is equal to the
basic or maximum width across flats of the corresponding bolt head or nut.

Minimum wrench opening equals (1.0o5W 4 0.001). Tolerance on wrench opening
equals plus {0.005W - 0.004) from minimum, where W equals nominal size of wrench.

Wrench Clearance Dimensions, — Wrench clearances are given in Tables 1
and 2. They are based on a wrench opening corresponding to the dimension across
the flats of the fastener. The listed vidlues were obtained from a composite study
of the alloy steel wrenches that are commercially available and military specifica-
tions. They are suitable for general use as minimum requirements.

Table 1. Wrench Clearances for Box Wrench — 12 Point
(From SAE Aeronautical Drafting Manual). -

B —wy [ . .
E:::::!::::E. or...
__.._.‘ E* TORQUE THAT

H WRENCH WILL
}-——»4 —F2]—  wiTHSTAND 1N
INCH-POUNDS
/ ALL DIMENSIONS IN
INCHES EXCEPT WHERE
OPENING [ j OTHERWISE NOTED

Wrench| 4 B C D E [{Wrench| A B C 2
Opening} Min. | Min. | Ref. | Max. | Min. ||Opening{ Min. | Min. | Ref. | Max, | Min.
156 | 190 1 280 | .030 | .156 | 100 781 | .6g0 |1.140 | .030 | .594 | 2600
.188 200 | .309 | .030 | .172 150 .812 720
.250 .270 | .410 | .030 | .20 | 150 .878 750
.312 .300 | .48 | .o30 | .281 210 .938 780
.344 .300 | .500 | .030 | .28% | 250 (| X.o00 810
.375 340 | .60} 030 | .344 | 370 ]] x.062 | .840
.438 400 | .650 | .030 | .359 | 650 {| r.128 | .950
980
ogo
220
a70
34

.500 450 | .740 ' 030 } . azg 1020 I.250
594 :530 :870 .030 X 469 | 1200 || 1.438
560 69

. . . ! .
. .590 1 .990 | .030 | .531 | 2300 j| 1.62§ (1.
750 .660 jr.090 | 030 | .594 {2600 | ..o deereo ferirg ] oo feieqe ool




BANG 2: MIENG CHlA KHOA DE MG CUA CHIA KHOA 150
VA CHIA KHOA ONG

HeTHiCKNESS OF
WRENCH HEAD

J= TORQUE THAT
wi WwiLL
MITHSTAND. IN

T*TORQUE THAT
WRENCH WiLL
WIiTHSTAND IN
INCH~POUNDS.,

#*DOES NOT INCLUDE

o Al WAN FOR
G- FOUND TORGUE BEVICE
s N, ) SQUARE DRIVE .
HES EXCEPT WHERE
orngnmss NOTED SOCKET IREGULAR LENGTH)
a QOpen End Engineers Wrench 15° Sacket (Regular Length) 2%
g3 Q= .25 Q=315 Q.= 500 Q =750 28
t8lai{BlCcIlDIEIlFPIG{H|J|K|L{M N P|M N P|\M N P|M N P ta
EQ |Min.| Max. [Min.[Min.|Min.| Max. | Ref. | Max.] Min.|Min.| Ref.|Max. Max. Min. [Max. Max. Min. |Max. Max. Min. [Max. Max. Min.| QO
.I56 | .220] .2501 .390| .160| .250! .200!.030{.004| 25! ...l...( ... ... ... . . .. >
188 | .250| .280 | .430{ .Igo| .270{ .230{.030|.172] 40 .370{.030 {1.000 .5T¢ ¥25| .... .... ... . .. . .188
250 | .280{ .340] .530' .270] .310] .310|.030).172| 60| .470|.030 |1.000 .510 200 |1.250 .690 250 cean . .250
312 | 380} 4700 .60 . .390] .390 | .050].203 | I25| .550i.030 |T.000 .5I0 300 |I.250 .690 400 ves ee e .312
.344 | .420{ .500 | .730| .340| .450] .450 | .050|.203] 175 .580/.030 {T.000 .5I9 450 |1.250 .690 675{ .... ... .... Cee eewe eesl] W44
.375 | .420] .500 | .780} .360! .450| .520|.050{.219{ 2501 .620|.030 {1.000 .580 %50 (1.250 900 {I.500 .880 1600 | .... .... ....l.375
.438 | .470) .390| .8go| .420| .520{ .640 {.050|.250| 375 .750{.030 |1.000 .683 3550 |1.250 8801250 1,500 040 ITO0 | vevs wvase se..f 438
.500 | .530] .640 [r.000| .470] .580| .660 | .050|.266 | 490 | .810|.030 |1.000 .692 6cO [1.250 .880 I450 (1.500 .040 2000 | «... ues ....| 500
.562 | .590] .770 |1.130} .520f .060] .700}.050.2971 700 .870).030 “e .e. ... |I.250 .932 I60O |I.50C .040 2700 N ..} .562
.594 | .640] .830r.210{ .530| .700| .700 | .050 | .344 | 800 | .920|.030 . ... |1.250 .963 1750 {1.562 .970 3000 v eene] 2504
625 | .640; 830 |1.230i .550) .700] .700 | .050 [ .344 | 935 | .950{.c30 v ... |1.250 095 2000 {1.562 T1.000 3600 | -evu . seee  au..l 625
.688 | .770f .920 |1.470| 660} .880| .Boo | .o6o | .375 | 1250 |1.030].030 . ... |1.250 1.058 2000 [1.562 1.065 4300 { .... ... .688
+750 | .770{ .920 {1.510| .670| .880| .Boo | .066 | .375 | 1500 |1.120(.030 ve ... |1.250 1.120 2000 |1.562 I.I30 5000 ee . 750
- 481 | .830] .95011.5501 .600} .890} .840 | o0 | .375 | 1615 |1.150].030 . ... |1.256 1.126 2000 |1.625 I.130 5000 vee eee.) BT
- 812 | .910{ 1.X20 |1.660] .720| .970| .860 {.060 | .406 | 1710 (1.200].030 .. . |1.250 1.213 2000 {1.625 1.222 $000 veve. ve..) B12
875 | .970| 1.150 {1.810| .800|1.060| .9I0 | .060 { .438 | 2250 {1.280|.030 e veir’.... 1750 1.288 S000 . 875
938 | .970| 1.150 {1.850] .810{1.060] .950 | .060 | .438 | 2750 |1.370].030 . 1.750 1.410 5000 938
1.000 {T.080} 1.230 |2.000{ .880|1.160| X.060 { .060 | .500 | 3250 |I.470|.030 1.750 I.410 5000 1.000
1.062 |1.000{ 1.250 |2.100} .970{1.200| X.200 | .080 | .500 | 3500.{I.550].030 x844 1.505 5000 1.062
1.12§ 11.140§-1.370 |2,210/1.000|1.270| 1.230 | .08c | .500 | 4000 |1.610{.030 . .038 1.567 5000 | . ves iII25
1.250 [1.270} 1.420 {2.44011.080|1.390{ I.310 | .080 | .562 | 3250 |1.890|.030 . PN PP 2.000 1.723 500a {2.375 X. 7250(1.250
1.312 |1.390| 1.690 {2.630|1.170|1.520| 1.340 | .080 | .562 | 6000 |1.980].030 PPN . 2.500 1.920 8000|1.312
1., I.470| 1.720 {2.800|1.250{1.500] £.340 | .090 { .641 | 7500 |2.140}.030 .. . .. 12.625 2.075 9550/1.438
I. 1.470! 1.720 (2.840(1.270{1.500| 1.450 | .000 | .641 | 8250 {2.200{.030 . . |2.628 2.176 r0450{1.500
1.625 |I.560]| 1.880 3.100!1.380!1.750] I.560 | .090 | .641 | 9000 {2.390].030 N . 2,750 2.325 11750{1.625

SHONVI VAT HONTIM

YOHX VIHO

~

.

159
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DINH VIT
A CAP SCREWS
A - py n N
TIEU CHUAN MY VE DINH VIT PAU MU TRON
5 -
J
R Ay * L
P
[4_._;__[ ———r
1 H bt
Nom- | Body Diam. D | Head Diam. 4 | Head Ht. H. | Slot WidthJ | 1
1 g T H T 3
Size' | Max. | Min. T Max. | Min, | Max. | Min. | Max. { Min. Max.
3 0.250 | 0.245 { 0.437 | 0.418 | 0.10r | o.175 { 0.075 | 0.064 | o.117
e 0.3125.| 0.307 | 0.562 | 0.540 | 0.245 |.0.226 | 0.084 | 0.072 | 0.15L
.3 0.375 | 0.369 | 0.625 | 0.603 | 0.273 ] 0.252 | 0.094 | 0.08% | 0.x68
He 0.4375 ] 0.431 | 0.750 | ©.725 {.0.328 | 0.302 | 0.093 | 0.081 | o0.202
21 0. 500 0.493 | 0.812 | 0.786 { 0.354 | ©.327, 0.106 | 0.00t | 0.218
Y 0.5625 | 0.555 | 0.937-] 0.909 ] ©.409 0.378 | 0.118 | o.102' | 0.252
5¢ 0.625 0.617 | t.o00 | 0.970 | 0.437 | 0.405 | 0.233 } o.126 | 0.270
3 0.750 0.742 ¥.250 1.215 ] o. 546 | 0.507 { o0.149 | 0.I3T | 0.338.

Threads are Coarse-, Fine-, or &thmd series, Class 2A.

* = 3 D .34 inch.

TIEU CHUAN MY VE VlT DAU TRON

Minimom thread length

T

Size, . | TEvesds of Hieod,
p | (P .
Incht - e - - -
. Max. Max. Min.- Max. Min, -
- No. 10 24 0.199 0.469. - 0.438; ‘| o.114 " o.094
" K 20 ¢.260 0.504 | . 0.563 ©0.145 0.125
. He 18 0.324 0.710 . 0,688 ©.0.176 0.156
3% 16 0.388 0.844 o0.782 ©0.208 0.188
He 14 0.457 0.960° | To.907. ©.239 -  0.219
1 13 0.518 1.094 . r.032 0.270 0.250
% X 0.642 1.344 1,219 0.344 0.313
H ‘10 0.768 1.504 1.469 0.406 0.375
Lo 9 0.895 I.844 I.719 ©0.469 0.438
T 8 1.022 2.004 1.969 ©.531 © 0.500

All dimensions are { in inches.

* Full-size body boits are furnished unless user specifies undersize body bolts, in which

" ease the body diameter approxlmately equals the pitch diameter of the thread.
t Threads are Coarse-thread series, Class 2A.

Minimum thread length is 2D plus ¥ inch
for bolts up to 6 inches long and 2D plus 34 inch for bolts longer than 6 iriches. For bolts
i _uhortu tlnn 2D p}ns Y -inch, thmd m made as close to the head as practical.
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TIEU CHUAN MY VE VIT PAU TRON, CO VUONG, CO BAC,

VIT CHIM
AMERICAN STANDARD ROUND HEAD SQUARE NECK CAR-

RIAGE BOLTS, STEP BOLTS, AND 114 DEGREE COUNTERSUNK
SQUATE NECK BOLTS (ASA B18.5-1952)

CARRIAGE BOLT STEP BOLT

; 4 Diameter Height of Depth of Width of
" Size | Thds. |BodY,| ‘of Head Head Square Square -
D per  Diam. A H P B
Incbt | §ax. | Max. | Min. | Max. | Min, | Max, | Min. | Max. | Min.
) CARRIAGE BOLTS
No. 10 24 0.1 ©0.460 { 0. 0.114 | 0.004 | 0.125 | 0.094 | 0.199 | 0.185
WK 20 o. 0.504 o.ﬁg 0.145 o.tx,gs 0.156 | 0.125 | 0.260 | 0.245
(] 18 0,324 | 0.719 | 0.688 | 0.176 | 0.156 | 0.187 | 0.156 | 0.324 | 0.307
16 0:388 } 0.844 | 0.782 | 0.208 { 0.188 | 0.219 { 0.188 | 0.388 | 0.368
] 14 0.452 | 0.969 | 0.907 | 0.230 | 0.219 | 0.250 | 0.219 | 0.452 | 0.431
13 0.515 { 1.004 | 1.032 | 0.270 | 0.250 | 0.281 | 0.250 | 0.51S | 0.492
b 1 0,642 | 1.344 | 1.219 6'333 0.313 0'333 0.313 | 0.642 | 0.616
I0 0.768 | 1.594 | 1.469. | 0.4 0.375 | 0.4 ©.375 | 0. o.gzl
g 0.895 | 1.844 | 1.710 | 0.469 | 0.438 | 0.460 | ©.438 | 0.805 | 0.865
I 1.022 | 2.094 { 1.969 | 0.531 | 0.500 | 0.531 | ©.500 | 1.022 | 0.990
STEP BOLTS
No. 10 34 o.:g 0.656 | 0.625) 0.X14 | 0,004 | ©0.325 | ©.094 | 0.399 | 0.188
4 20 0. ©0.844 | 0.813 | ©.3145 | 0.125 | o.15 o.xg 0.260 | 0.245
4a 18 ©0.324 | .03t | T.000 | 0.276 | ©.156 | 0.187 | 0.1, ©0.324 | 0.
16 0.388 | 1.219 | 1.188 | 0.208 | 0.188 | 0.219 | 0.188 | 0.388 o‘%
g‘ 14 0.452 | 1.406 | 1.375 | 0.230 | 0.219 | 0.250 | ©0.219 | 0.452 | 0. 43¢
13 0.51§ | 1.504 | 1.563 | 0.270 | 0.250 | 0.281 | 0.250 | 0.515 | 0.492
Lz ]
\ &
v .
114 DEGREE COUNTERSUNK SQUARE NECK BOLTS
Diameter Depth of
| : Body < of Feed Square and Width of
' Slge T,‘,‘g‘ Diam.* Head Thick- | Countersink Sqrgnre
Incht A e P
Max. | Max. | Min. | . Max, | Min. | Max, [ Min,
No. 19 [ 0.198 }. 0. 0.500 | 0.016 | ©0.250 | ©.21 o. 0.18;
% o.zg o.gﬁ o0.625 | o.016 | o.312 o.zsg o.:g o.ug
) . b 0.324 | 0.770 ] o.750 | 0.03r | ©.375 | ©. -} 0.334 | 0.307
16 0.388 | o.80§ o.g-,s 0.031 | 0.437 | 0.4 0.388 | ©.368
R < (N 4 0:432 3.020 | T.000 { 0.032 | 0.%0 } 0.46¢ | .0.457 | 0.43t
13 o,m 1.14% | 1.125 | 0.03t o‘.ga 0.531 . o.gxs_ 0.492
I 0. t.goo 1,875 0.03r | 0.687 | 0.656 | 0.643 | 0.616"
10 0.768 | 1.650 | 1.625 | 0.047 | 0.852 | 0.781 | 0.768 | o.741
*Full-size body bolts are furnished unless user ifies undersize body )
thread series, Class 'ﬁec um thread length 1s zD plus ¥

‘ $ Threads are
inch for bolts up to 6 inches Jong and 2D plul }i inch for bolts longer than 6 inches.
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CHIEU DAI'BULONG
‘ LENGTHS OF MACHINE BOLTS

Lengths, | Diameters, Inch
. Inches { % (e | 36 | Aol %4 | 9 | 3 | % | 1 | 1%
Square-head Machine Bolts — Stock Sizes (See footnote) .

oo we Y [N DN PP DT IO R .
srsa e cees ERERY shas ceaa aelen van e v
. . . - sere s vare PR e .
. 0 . . * . e
. ‘. . . . . . aee
* . . .. . . . oo
. .- ) . . . -1 e EERN ORI
. .- . . . . . . ..

. . . o | o . L .
L . . . . . .. . .
. . . LR . . . L
F] . . . . .. e . .
Y *» . Ceee . . e ‘e ves
. . e . .. o 1 e . .
.. caen L] csqs . [y . A..‘ e -
3 . . . (3 . . . .
e .. . .. .
. . . . . . . L1}
veve baees e .. (1) T X B
. ) . . - . . e
- . . . e .| e .. [
e * . ¢ | s . . .
. e . . . . .
- »e Y e e . - [
& } rese [} ) .- ‘. [} wa'es
B Y o . . . L] . se
‘e . L] [ - e
. . L) . . L . o
o RN . . CIRE IECYTIN R
. e . . .. - . [
vense oy ' . . haes
. . L3 L] . . . (2]
vene f oevave . - e “ee AN
-« . L * L] L] .0
. . . . .
* L . L] . L 1]
. . . . . se
3 . . - . e
. .. . o . .-
. . . . * e
- e L] L2 ] - L 1)
L] . * L] * L1 ]
L 1] * . (1] (1] AR
..... . . . . '
Bolts — Stock Sizes (See footnote)
. e
* E e
L] L] L 1] L L]
. . 3 3
. . . . .
- . .. L. [ 2]
..... cees - -0 ..
') srae [ ] »e L] -0 sase veee
i 0 K 8 > e e
LU PR . . . e
(12 e *e . L L] L L]
- oe 2] *» . .
o " -8 L 1) *”
*e - . *e
20 o .t PR AN
5 LTI )
1 sizes of mmmummmrwo utmh (171

18k (*) represents
stock sizes least frequently uud. All other sizes are considered specials.
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BU LONG LUC GIAC, PAI OC, VONG DEM THEO TIEU
CHUAN WHITWORTH (B.S.W.) CUA ANH

Bolts, Screws, and Nuts Bolts and Screws r Nuts Washers

Q -

.g Nug}bm' Width Diamet giatgeteé ‘g Thickness o

7] - nthreade iameter Thickness
= g’fﬁgﬁ Across | Across OwaaZselller Portion of . of Hole | Out| (approx.)s”
£ F Cor- Shank Head | Ordinary | Lock . J side $

lats G D

g A - | ners B F B H 1.

<4 C N

z

B.S.W. B.S.F. |Max. Min.] Max. |Max. Min.| Max. Min. |Max. Min.{Max. Min.|[Max. Min.|Max. Min. S.W.G. Equiv,

2B.A. .. 0.324 0.319] 0.37 |0.3I9 0.309]0.1850 ©.1820j0.139 0.132)0.167 0©.1§7{0.123 0.II3|0.202 ©0.197} ¥ 18 0.048
2B.A P T, T O P P IETEEYS EETT OO PR . eeees 0.202 0.1970 2564 | 21 0.032

14 20 26 lo.445 ©0.438| 0.5 [0.428 0.4I8{0.2500 0.2465/0.19 ©0.I8 [0.200 0.190}0.I33 0.123/0.270 ©0.265| Ue 17 0.056
5461 18 22 ]0.525 0.518] 0.61 [0.508 0.498{0.3125 ©.3090/0.22 0.2 [0.250 0.240/0.I66 ©0.156/0.333 ©0.328| 354 15 0.072
34 % 20 |o0.600 0.592| 0.69 [0.532 0.572|0.3750 ©.3715]0.27 0.26 {0.312 0.302{0.208 0.108{0.305 0.390] 34 15 0.072
el 14 18 lo.71¢ 0.702] 0.82 l0.690 0.680l0.4375 ©0.4335l0.33 0.32 {0.375 0.365l0.250 0.240l0.458 ©.453( 7§ 13 0.092
14 12 16 [0.820 0.812| 0.95 [0.800 ©.790[0.5000 0.4960(0.38 ©.37 |0.437 ©0.4270.291 ©0.28rl0.520 o.515] ¥ 13 0.092
e | 12 16 }0.920 0.912} 1.06 ]0.900 0.800]0,5625 0.5585/0.44 0.43 [0.500 ©.490]0.333 ©.323/0.593 0.588) 1}4 12 0.104
8% b4 4 14 i1.010 I.0ool 1.17 10.985 0.975!0.6250 0.6100l0.40 ©0.48 0.562 0.53530.375 0.365]0.686 ©.65 1M It 0.116
34 X0 12 {1.200 I.I90| 1.39 |r.175 1.165{0.7500 0.7440(0.60 0.59 {0.687 0.677/0.458 0.448[0.781 0.776{ 114 9 0.144
7% 9 II (1.300 1.288] 1.50 |1.273 1.263[0.8750 0.8670/0.66 0©.65 [0.750 ' ©.740(0.500 0.490[0.906 0©.90X| 154 9 0.144
1 8 I0 11.480 I.468] I.71 {1.433 X.443{1.0000 0.9920}0.77 ©0.76 10.875 0.8650.583 0.573i1.03t 1.026) 174 8 0.160
11§ L4 9 l1.670 1,658} 1.93 |r.638 1.628{1.1250 I.1I70{0.88 0.87 {X.00¢ 0.990!{0.666 0.656(x.156 x.1s1| 2}§ 7 0.176
Y 7 9 |r.860 1.845! 2.15 (1.825 1.815[1.2500 I.2420{0.08 0.96 [I.12§ 1I.105[0.750 ©.730{1.281 I.276{ 234 7 0.176
134 8 |[2.050 2.035] 2.37 [2.015 2.005|1.3750 I1.3650|1.09 1I.07 {1.250 1.230{0.833 0.813|I.466 I.401| 254 6 0.192
134 6 8 |2.220 2,200 2.56 |2.180 2.170{1.5000 I.4000}1.20 1.18 l.gzs 1.355/0.016 0.806(1.531 1.526} 274 6 0.192
1% 5 7 l2.580 2.555] 2.98 [2.530 2.520{1.7500 1.7400{1.42 1.40 {1.625 1.605!x.083 1.063(1.781 1.776] 33§ s 0.212

1
2 4.5 7 |2.760 2.735| -3.19 [2.710 2.700|2.0000 1.9Q00|I.53 1.5t |1.750 1.730[1.166 I.146(2.031 2.026] 356 5 0.212

All dimensions in inches except where ctherwise noted. ! Does not apply to nuts of 2 B.A, thread. 3 The dimensions given for the thickness

of the washers shall be subject to the normal manufacturing tolerances on sheet or strip. Thicknesses are given in Standard Wire Gage numbers
and their decimal inch equivalents.

SLON ANV SIT10d
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657
VIT CAY
STUDS
TIEU CHUAN ANH VE VIT CAY DA CONG DUNG

LIMITS FOR END SCREWED INTO COMPONENT (All threads except B.A.)
= -
- - Q .
IEREE 15l g
5 alegla Effective Minor gl A | Effective Minor
K Diameter | Diameter Diameter | Diameter
Al s § ¥ 'g 5
2 {Max. | & [ Hin. | Max. Min, | Max. Min. | & | Min. | Max. Min, | Maz.  Min.
UN TH'DS. UNF THREADS UNC THREADS
) .2500) 28 | .2435) .2294 .2265) .2088 .2037] 20| .2419] .220% .2172] .1913 .x849
of .3125| 24 ] .3053] .2883 .2852| .2643 .2586| 18| .3038| .2793 .2762] .2472 .2402|
.3750] 24 | .3678] .a510 .3478] .3270 .3211[ 16| .3656| .3375 .3343| .3014 .2036
o .4375] 20 | .4294] .4084 .4050| .3796 .3729| 14| .4272] .3945 .301I| .3533 .3447
.5000| 20 | .4919] .4712 .4675] .4424 .4356] 13| .4801[ .4537 .4500| .4003 4000,
9e| .5625) 18 | .5538] .5302 .5264] .4981 .4Q07] 12| .s5II| 5122 5084 .4641 .4542
.6asc| 18 | .6163] .5929 .5880| .5608 .5533) 11| .6129] .5700 .5660| .5175 5069
.7500| 16 | .7406) .7137 .7004} .6776 .6693} 10| .7371| .6893 .6850| .6316 6200
7 | .8750| 14 | .8647| .8332 .8286] .7920 .7828| 9| .8611| .8074 .8028] .7433 .7306
1 x.0000] 12 | .9886] .9510 .0450; .9020 .8925| 8| .9850{ .9239 .9188| .8s517 .8376
134 |1.1250| 12 {1.1136|1.0762 1.0709{1.0281 1.0176] 7 |1.1086ir.0375 I.0322] .0550 .9393
134 |1.2500] 12 [1.2386[1.2014 1.1959|1.1533 1.1427| 7 (r.2336/|1.1627 1.1572]1.0802 1.0644
134 [1.3750] 12 |1.3636{1.3265 1.3209{1.2784 1.2677} 6 |1.3568|1.2723 ¥.2667(1.1761 1. 1581
134 |1.5000| 12 |x.4886]1.4517 1.4450|1.4036 1.3028] 6 l1,4818|1 3975 1.3017|1.3013 1.2832
B.S. TH'DS. B.S.F. THREADS B.S.W. THREADS
14 | .2500| 26 | .2455] .2280 .2251] .2034 .1084{ 20| .2452} .2206 .2177| .1886 .183r
2/2‘ .3125| 22 | .3077| .2863 .2832] .2572 .2s517| 18| .3073| .2798 .2767{ .2442 .2383
.3750| 20} .3699| .346x .3429| .3141 .3083] 16 | .3605{ .3381 .3349( .2981 .zgxgl
;4: 4375| 18 | .4320] .4053 .4010| .3697 .3635| 14 | .4316] .3052 .3918| .3495 .3428
4 | .5000] 16 | .4943] .4637 .4600| .4237 .4X72| 13| .4937( .4503 .4466] .3969 3897
98] .5625| 16 | .5566] .5263 .S5225) .4863 .4797j 12| .5560] .5120 .509I| .4505 .4521
84 | .6250| 14 | .6187| .5833 .5793{ .5376 .5305] 11| .6183] .5708 .5668| .5126 .S050
26 .7500] 12 | .7432} .7009 .6966| .6475 .6398| 10 { .7428| .6903 .6860; .6263 6182
74 | .8750[ 11 | .8678| .8214 .B168| .7632 .7551{ o .8674| .BoB5 .8030| .7374 .7288
1 1.0000| 10 | .0924{ .941x .9360]| .8771 .8686] 8 ) .g920| .g9251  .9a00| .8451 .8360
134 {x.1250| 9 |1.1171{1.0592 1.0539( .9881 .9792| 7 |r.1164(r.0388 1.0335{ .9473 .9376
1Y |1.2500| 9 {1.2419]1.1844 1.1780(|x.X133 1.1042{ 7 {1.2413}1.1640 X.1585{1.0725 I.

136 11.3750] 8 |1.3665|1.30006 X.295051.2200 E.21X0} .. J...ovcfivenes cunnenenannn cunuan
1}3 {1.5000] 8 ]1.4913[x.4258 1.4200[x.3458 1.3360] 6 [2.49061.3991 I.3933/1.2924 x.2818
LIMITS FOR END SCREWED INTO COMPONENT (B.A. Threads)!

Desie- : Major Diameter | Effective Diameter Minor Diameter
‘nation Pitch v
‘1" No. Max. Min, Max, Min, Max. Min.
2 .8100 mm |4.700 mm 4.580 mm{4.275 mm 4.200 mm|3.790 mm 3.620 mm
,03189 in. |.1850%in. .1803in. [.1683in. .1654in. |.1492in. .1425in. |
4 .6600 mm |3.600 mm 3.500 mm 3.260 mm 3.190mmi2.865 mm 2.720 mm
02508 in. |.1437in. .1378in. |.1283in. .r256in. |.1128in. .Io7rin.
1 UM NOMIN ENGTHS OF § 5%
Nom. | For Thread Length || Nom. | For Thread Length [| Nom. | For Thread Length
Stud |(Component End) of|| Stud |(Component End) of|| Stud {{Component End) of}
Diam. 1D 1.5D Diam. 1D 1.5D Diam. 1D 1.5D
U 74 1 e 2 23§ 134 4 4538
0 10 134 5 234 234 14 M 5%
4 T4 1% M 2% 3 1% 5 534
¢+ xg“& b % 34 3% 14 5% 6
z I 2 I 3% 4
All di ions are in inches except where otherwise noted.

1 %ﬁprmumate inch equivalents are shown below the dimensions given in mm.
e standard also gives greferred and standard lengths of studs:
Pr erred lengths of studs: 74, I, 134, 134, 136, 134, 134, 2, 214, 234, 234, 3. 3}4, 34 and for
lenzt 8 above 316 the preferred increment is
tandard lengths of studs: 74, 1, 114, 14, 136, x}i, 136, 134, 174, 2, 214, 214, 236, 24, 234,
a%. 278, 3, 334, 344, 338, 3}4 and for lengths above 3%4 the standard increment is }4.
Tolerance for length is =143 for all lengths up to and including 4 and ==}s over 4.
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WASHERS

American Standard Plain Washers. — The Standard (ASA B27.2-1958) covers
two types of general-purpose plain washers (Type A and Type B). Table 1 gives
Type A washers listed in ascending order of inside diameters, outside diameters, and
thicknesses, without reference to the nominal screw or bolt size. Type B washers
are listed in Table 2, which gives dimensions for narrow, regular, and wide washers
for each screw or bolt size.

The inside diameter tolerances for Type A washers are approximately double
those for Type B washers for sizes up to r inch; for sizes r inch and above they are
the same. In general, the outside diameter tolerances for Type A washers are
twice those for Type B washers for sizes up to 14 inch and the same for other sizes.
For actual tolerances consult the footnotes of the tables.

Plain washers are made of ferrous or non-ferrous metals, plastics or other materials.
The tolerances indicated in the tables are for metal washers only.

BANG 1: TIEU CHUAN MY VE CAC VONG BEM PHANG
KIEU A

Inside {Outside Thickness Inside |OQutside Thickness
Diam- | Diam- Diam- | Diam- -
eter! eter? | Nom. [ Max. | Min, eter! eter2 | Nom.| Max, | Min.
;? [ 0.020 | 0.025 | 0.016 b1 1is 0.109 | 0,132 | 0.086
2 143 0.020 | 0.025 | 0.016 | 56 214 0.134 | 0.160 | 0.108
343 0.020 | 0.02§ | 0.016 214q 1546 0.095 | ©.721 | 0.074
14 13 0.022 | 0.028 | 0.017 1i4g }223 0.134 | 0.160 | 0.108
% e 0.032 | 0.040 | 0.025 114e 134 0.134 | 0.160 | 0,108
gz: e 0,035 | 0.048 | 0.027 1i4q 238 0.165 | 0.192 | 0.136
2 0.049 | 0.065 | ©0.036 1344 $37% 0.134 | 0.160 | 0.108
114¢ 1342 ! 0.049 | 0.065 | 0.036 1Y, 134 0.148 | 0,177 | 0.122
He 3§ 0.04) | 0.065 | 0.036 13 2 0.148 [ 0.177 | 0.122
e s 0.049 | ©.065 | 0.036 134s 274 0.165 | 0.192 | 0,136
1344 1542 | 0.049 ] 0.065 | 0.036 154¢ 134 0.134 { 0.160 | 0.108
%n e 0.049 | 0.065 | 0.036 1346 2 0.165 | 0.192 | 0.136
] 14 0.049 | 0.065 | 0.036 1844 244 0.165 | 0.192 | 0.136
1564 1744 0.049 | ©.065 | 0.036 1544 336 0.180 | 0.213 | 0.153
1§ 34 0.u49 | ~ 065 | 0.036 e 2 0.134 | ©0.160 | 0.108
ue Us [.2.049 [ 0.065 | 0.036 | 1Ha 34 0.165 | 0.192 | 0.136
g Hs | 0.065 | 0.080 { 0.051 || I}e sl 0.265 | 0.192 | 0.136
1764 58 3049 { c.065 | 0.036 16 37§ 0.238 | 0.280 | 0.210
%432 54 0.065 | 9.080 | 0.051I He 214 0.165 | 0.192 | 0.136
5 34 0.065 | 0.080 | 0.051 1% 234 0.165 | 0.192 | 0.136
e % 0.065 | 0.080 { 0.051 548 234 0.165 | 0.192 | 0.136
1149 1{g | 0.065 } 0.080 | 0.051 136 3 0.165 | 0.192 | 0.136
34 34 0,065 | 0.080 | 0.051 1Us 0.180 | 0.213 | 0.153
3§ 74 0.083 | 0.104 | 0.064 134 o0.180 | 0.213 | 0.153
3¢ j353 0.065 | 0.080 | o.051 1%e 3 0.180 { 0.213 | 0.153
1344 1344 | 0.065 | 0.080 | 0.051 156 334 0.180 | 0.213 | 0.123
Ao 74 0.083 | 0.104 | ©0.064 1144 344 ¢.180 } 0.213 | 0.153
e I 0.083 | 0.104 | 0.064 134 334 0.180 | 0.213 | ©0.153
As 134 ©0.083 | 0.104 | 0.064 1134g KA 0.180 | 0.213 | 0.153
1545 8964 [ 0.065 | 0.080 | 0 051 176 4 0.180 | 0.213 | ©.153
14 116 0.083 | 0.104 | 0.064 1154¢ 4 0.180 | 0.213 | 0.153
14 144 0.083 | 0.104 | 0.064 2 444 0.180 | 0.213 | 0.153
I 136 0.083 | 0.104 { 0.064 2} M 0.180 | 0.213 | 0.153
1743 i4e 0.c95 | 0.121 | 0.074 214 415 0.180 | 0.213 { ©.153
Us 14 0.109 | 0.132 | 0.086 234 434 0.220 | 0.248 | 0.193
He 136 0.109 | 0.132 | 0.086 236 5 0.238 | ¢.280 | 0.210
Y- 178 0.109 | 0.132 | 0.086 274 514 0.259 | 0.310 | 0.228
1949 1He 0.095 | 0.1I2I | 0.074 318 534 0.284 | 0.327 | 0.249
5¢ 134 0.109 | 0.132 {008 || ...... | ..... venene] cenen | eeene

All dimensions are given in inches.

1 Tolerance is =-0.005 inch for inside diameters up to 742 inch, inclusive, and also for
the two }4-inch inside diameters marked with an asterisk (*). .Tolerance for all other
inside diameters larger than 742 inch is #o.010 inch.

3 Tolerance is =-o0.010 inch for all outside diameters.
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VONG DEM

WASHERS
“ ~ 2 - by . a 3 A
BANG 2 : TIEU CHUAN MY VE VONG DEM PHANG KIEU B
. -
Sc;:w Ser- %“E- ,'g %1  Thickness Sr:ew Ser- _g'é- §~E Thickness
Bolt |iesd| ‘7.9 "'.g —| Bol: |iest [ ‘@.d | 5.8 |- -]
Sizel 58 | SA [Nom. Max. Min. || Sizet £A {81 |Nom. Max. Min,
N 14 .025 .028 022 N N I .063 .o71 .o56
060 { R | 068 | 316 | .025 .028 .o22 34 | R | .s40 IY .100 .112 090
w u .025 .0a8 (022 w 134 .300 .IE2 000
N 942 | .o25 .028 .022 N 134 | .063 .o7r .0%6
0713 | R | .084 | 742 | .025 .028 .022 9fe | R | .604 [1t362| .100 .112 .00
w 962 | .032 .036 .028 w 2 .100 .II2 090
N Yo | .o25 .028 .022 N 1 100 .I12 .090
.08 | R | 004 | ¥4 ,032 .036 .028 8 | R | .666 1 .I00 112,000
w 1142f .032 .036 .028 w 214 160 .174 .i%6
N 743 | .025 .028 .022 N 134 | .100 .I12° .09
099 { R [ .x00 { 34¢ | .032 .036 .028 34 | R | .812 |2 .Jo0 .I12 0G0
w 1342! .040 .045 .036 w 2%4 | .160 .X74 .146
N <t .032 .036 .028 N 11842| .100 .112 .0Q0
13132 § R | .rag ;t .040 .045 .036 7 [ R | 938 [24 | .160 .174 .146
w 246 | .040 .045 .036 w 234 160 .174 .146
N 962 | .032 .036 .028 N 134 100 .IIZ .090
125 | R | .141 | 1342] .00 .045 .036 || x R | 1H4e |2%4 160 174 .146
w 14 | .0q0 .045 .036 w 3 160 174 .146
N 540 | .032 .036 .028 N 2 .100 X212 .0Q0
138 | R 1156 1 Ys | .040 .05 .036 |} 136 | R | x34e |234 160 .174 .146
w %46 | .040 .045 .036 w 334 | .x60 .174 .146
N 36 | .oq0 .oa5 .036 N 234 | .160 .174 .140
164 | R | .188 | 14 .040 .045 .036 | 144 R | 154 |3 .160 .174 .146
w 56 | .063 .o71 .086 w 346 | .250. .2 .234
N ¥ 1342 040 .045 .036 N 2Y4 | .160 .174 .146
190 | R | .208 | %46 | .040 .045 .036 || 13¢ | R | 1%4e (314 | .160 ;gg 146
w 476¢| .063 .o71 056 w 334 .a50 . .234
N e | .0o40 .o45 .036 N 234 .160 174 .146
216 | R | .240 | 36 | .063 .o71 .os6 || 134 | R | 1%e |3}4 | .250 .266 .234
w % .063 .o7I .056 w 4 .250 .266 .234
N 15 | .063 .o71 .056 N 3 | .160 .174 .146
¥ { R [ .281 | #764] .063 .oyt .056 |i 186 { R | 134 1334 | .250 .266 .234
w }4 .063 .o7r .0s6 w 414 .250 .206 .234
N 54 .063 .o71 .o%6 N 316 | .160 .174 .146
8¢ { R | 344 ) 76 | 063 .o7x .06 {| 134 | R | 176 |1 .250 266 .234
w 14 | 063 .07t .os6 w 436 | .250 .266 .234
N 4764| .063 .o71 .056 N 334 | .250 .266 .234
38 | R | .406 |1 ’ 063 .o7t 056|174 | R }2a 444 .250 .266 .234
w 134 .100 .II2 .090 w 434 .250 .266 .234
N 7% | .063 .o .o0sb N 334 .250 .266 .334
e { R | .480 (116 063 .o71 .o56 it 2 R | 21§ 436 | .250 .266 .234
w 11342{ .100 .112 .0QO w s .250 .266 .234

All dimensions in inches. The standard also includes data on washers for screw or
bolt sizes z}4 to 3 in., incl. ! The .06o-, .073-, .086-, .090-, .112-, .125-, .138-, .164-, .190-,
and .216-inch sizes are also known as No. o, 1, 2, 3, 4, §, 6, 8, 10, and 12 sizes, respectively.
3 The inside diameter has a tolerance of —.005 in, for sizes 060 to .I90 in., incl.; —.oI0
for Ziwes .216 to 76 in.. incl.; and z.o10 in. for all other sizes. 3 The outside diameter hag
& tolerance of 3:.005 in. for narrow series sizes .060 to ¥s in., incl.; regular series sizes .060
to .216 in., incl.; and wide series sizes .060 to .164 in., incl. All other outside diameters
have a tolerance of =-.010 in. 4 The letters N, R, W signify narrow, regular and wide,
respectively.
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WASHERS
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TIEU CHUAN MY VE VONG DEM KHOA CO RANG
'TRONG - NGOAI

AMERICAN STANDARD INTERNAL-EXTERNAL TOOTH LOCK

WASHERS (ASA B27.1-1958)

All dimensions are

given in inches

except whole numbers under *'Size"

TYPE A
A B C B
Size [ Qutside lf‘s‘de'ier Thickness [Size| Qutside | Inside | 1p;0pne
Max. Min.{Max. Min.[Max. - Min. Max. Min.[Max. Min.{Max. Min,|
No.Ji 475 . .900  .865| .332 - .320 | .040 .032
.810 .495|F.123 .115 | .02I .017 .985 .96s! .332 .320 | .045 .037
4] 610 Hel1 o0 1 045
1.155 1.130|-33% -320 | 050 .op2
No.J| -510  .495 ’
6 .610 .580; LI141 | .028 023 .985 .065| .398 .384 | .045 037
.600 670 - | 3¢ Jjr-o10 1.045
1.I55 1.130|7.3908 .384 | .050 .o42
No [} -61¢ .580 1.260 1.3220
8 % .gzo 176 168 | .034 .028 R
. 140 070 I1.045
610 .s80 105 | .034 .oa8 | A® ;;gso :;gg A0 AR om0 om
No.J| .690 :670 ’ ’ ’ 1.315 T.290|f-464 -448 | 055 .o47
10 || .760 .740 .X95 | .040 .032
-goo 880 3 :;?5’ :g }.530 .51a | .o55 .oa7
.690 .670 b I.gm 1.380| .530 .S12 | .060 .0%2
No.J| .760 azsg .231 221 | 040 .032 I.620 I1.590{ .530 .512 | .067 .05Q
12 }{ .900 .
985 .965 .221 | .045 .037 1.315 1.200| .596 .576 | .055 .047
6o *725 e :330 ;& .506 .576 | .060 .os52
. 620 I.
% 920 gg;?m .256 | .o40 .033 1,830 1.797 }596 576 | .067 .059
1070 1045/ 767 356 | .045 037 tléxo 1.380] .663 .640 | .060 .os2
1.620 I1.500
54 1.830 1.797 }.663 .640 | .067 .os9
1.975 I1.935 .




TIEU CHUAN MV VE VONG DEM CHi CO RANG TRONG VA
CHI CO RANG NGOAI

internal Tooth Extemal Tooth Countersunk External Tooth

i ?@j AL R A
pegton e

¥

Type A 'ype B Type A Type 8 Type A Type 8
Internal Tooth Lock Washers
Size | f2 | F3 | 4 | #5 | #6 | #8 | Fro| f12| K | He | 36 | Y| ¥ | He | 5 |'Me) 3 |1¥e]| % | 14
A Max |o.200}0.232{0.270(0.280(0.295(0.34010. 381!0.410/0.478(0.610{0.602{0 . 78910.900{0.985{ I 071 |1 . 166{1 . 245|1 . 315{1. 4701.637!x.830| 1.975 |
Min [o.175]0.215]0.255(0.245(0.275(0.325/0.365(0.394i0.460|0.594{0. 670{0.740/0.867]|0.957!1.045|1.130(I. 220/1.290{1.364(1.590|1.799} X.921
B Max |0.095(0.109/0.123]0.136]0. I500. 176]0. 204|0. 231|0. 267|0.332|0. 3980. 464|0. 530|0. 596|0.663|0. 728]0.795]0.861]0.927|1 .000|1.102 I.325
Min [0.089|0.102|0.115]0.120|0.141j0.168|0.1050.221{0.256]0.320}0.384/0.448]|0. 512|0.576}0.640]0.704/0.760}0.832|0.894|1.010[1.144] I1.275
c Max jo.or5i0.010}0.010]0.021{0.021]0.023|0.025]0.025]0.028} 0. 03410.04010.040{0.045]0. 045]0.050|0. 050!0. 055)0. 055} 0. cbol0. 0f7}0.067{ 0.067
Min {o.or0{0.012/0.015|c.017(0.017{0.018{0.020!0.020{0.023|0. 028|0.032{0.032{0. 037(0.037|0.042{0. 042|0. 047{0 .047]0.052(0.059{0.050| ©.059
External Tooth Lock Washers
A 1 Max |.... ... 0.260]......]0.320/0.38]0. 4100. 475]0. 510]0. 610]0. 694]0. 760]0. 900] 0. 985]1 . 070 1. 155]1 . 260|1. 315 7. 410]1.
: 0.305(0.36510. 395]0. 460j0. 494] 0. 588|0.670] 0. 740i 0 BB0{0. 960! 1.045/ 1. 130} 1 . 2201 T.290| 1. 380
B 0.150(0.176(0.204}0.237{0.267|¢.332}0.398}0.464,0. 530|0. 596|0.66310.72810.79510.86110.927
.{0.141(0.16810, 195{0.221|0.25610. 320(0. 384|0. 448|0. 51310.576(0.641|0.704(0.768!0.833i0.897]
c 0.022/0.023(0.025/0.028(0.028(0.034{0.040(0.040{0.045/0.045{0.050[0.050|0.055|0.055/0. 060
. 0.016/0.018/0.020/0.023{0.0230.028]/0.032{0.032]0.037|0.037]0.042(0.042{0.047]0.047|0. 0520,
Heavy Internal Tooth Lock Washers Countersunk External Tooth Lock Washers
Size | 3 | So | 3% | Yo | ¥ [ o | % | U | % Size [ #4 | #6 | #8 [#io[f1a| 4 | £16 | Ho | 36 | He | %
A Max {0.536/0.607/0.748|0.858|0.924|X.034{1.135]X.265|1. 447] B Max jo.123|0.150{0.177/0.205(0.231{0.267|0.287/0.333(0.398(0.463] 0.529
Min |o.500]0.590/0.700f0.800|0. 880/0.990|1.100|X. 240} . 400| Min |o.113(0.140{0.167|0.195]0.220|0.255]0.273|c. 318]0.383]0. 448 0.512
B ng 0.267|0.332|0.398]0.464/0.530{0. 596]0.66310.795]0.927] fo) Max }0.019}0.021}0.021}0.025}0.025|0.025|0.028|0.028]0.034/0.045| ©.045
Min lo.256{0.320(0.384l0.448}0.5120.57610.640{0.768\0. R4 Min lo.015)0.017{0.017]0.02010.020{0.020{0.023{0.023{0.028]0.037| ©.037
c Max 0.045(0.050{0.050|0.067|0. 067|0.067/0.067|0.084}0. 084) D Max [0.065/0.092]0. x05{0.09910.128]0.128]0.147{0.192/0.255(0.270| ©.304
Min 0.035/0.040|0.042{0.050|0. 055/0. 055[0. 059{0.070|0. 075 Min |o.050{0.082 0.088k3.083 0.118/0.113(0.137/0.165]0.242{0.260] 0.294

All dimensions are given in inches.
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THONG NHAT

AMERICAN STANDARD UNIFIED INTERNAL AND EXTERNAL

SCREW THREAD DESIGN FORMST
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BANG 1: TIEU CHUAN MY VE VIT-DAU BANG 100 ) CO
' RANH

Table 1. AMERICAN STANDARD SLOTTED 100-DEGREE FLAT
HEAD MACHINE SCREWS (ASA Bi18.6.3-1962)

r N 3 ’

§ J
iF 3 T
H ! N |
R 7 e s v(Over?:b.)

Nom. | Basic |Max.A Min. 4 Abs. | Max | Max. Min. | Max.  Min p
Size D Sharp Sharp Min. A| H J J T T

4 .T120 .225 .207 191 .049 .039 031 .024 .o17:
6 1380 .279 .257 .238 | .060 | .o48 .039 .030 .022
8 .1640 .332 . .38 283 072 .054 .045 .036 .027
10 . 1900 .385 .359 .333 083 o060 .050 .04z .03t
<3 .2500 .507 . gzg 442 | 110 | 075  .064 055 042
54s | .3125 .635 . ., .556 | .138 | .oB84 072 069 .053
34 .3750 .762 722 .670 | 165 [ 004 .08 083 065

All dimensions in inches.  Edges of head may be rounded. = Radius of fillet at base
of head should be no greater than 40 per cent of the basic screw diameter. Diameter of
unthreaded part should not be less than minimum pitch diameter nor more than the
basic major diameter of thread.



665

BANG 2 : TIEU CHUAN MY VE DUNG SAI VIT PAUBANG

Tahle 2.

100 b0 VA VIT PAU BANG CO RANH
AMERICAN STANDARD SLOTED CLOSE TOLERANCE

100-DEGREE FLAT HEAD AND SLOTTED FLAT HEAD

MACHINE SCREWS (ASA B18.6.3-1962)

See Nofe
_ s
Sy s (INATINRATARAAARART
‘L 2 o
k3 ae Note

Lo L
(27n.and Uncler) ! (Over 2in)

Closé Tolerance 100-Degree Flat Head Machine Screws

Nom. | Basic [Max.4 Min. 4 Abs. { Max.| Max, Min. | Max. Min.
Size D Sharp Sharp Min.A| H J J T T
4 JI120 { ,22§ 21§ 191 | .049. [ .039 .03 024 017
6 .1380 .279 .267 .238 .obo .048 .039 .030 .022
8 .1640 .332 .319 .285 .072 .054 .045 036 .027

10 . 1900 .385 .371 .333 .083 .obo .050 042 .031

14 .2500 .507 .491 .442 | .II0 | .07§ .064 .055 .042
4e | .3125 .635 616 .556 | .138 084 .o72 .069 .053
4 .3750 762 .741 .670 .165 .094 081 ,083 .065

s | .4375 .890 .866 783 | 193 | .094  .08I .097 .076

gi .50c0 | 1.017 .901 ~ .897 .231 | 106 L0901 111 .088

946 | .5625 | 1.145 1.116 Y011 | .249 | .118 .102 12§ .099

117 .6250 | 1.272 I.241 1.124 .276 LI33 . .116 .139 LIXL

Flat Head Machine Screws*

Nom. | Basic |Max.4 Min. 4 Abs. | Max.| Max. Min Max, Min.
Size D Sharp . Sharp Min 4| H J J T T
[] .o6oo .I19 .1I0§ .099 .035 .023 .016 [3£:1 .010
1 0730 .146 .130 .I123 | .043 | .026 .o19 or9 012
2 .0860 172 .156 .147 | .o51 ] .031 023 023 015
3 .0990 .199 .181 LI7E .059 .035 .027 027 017
4 L1120 .225 .207 .195 .067 .039 .031 .030 .020
5 1250 .252 .232 .220 | .075 | .043 .035 .034 .022
6 .1380 .279 .257 .244 .083 .048 .039 .038 .024
8 L1640 .332 .308 .29z ‘| .100 .054 .045 .045 .029

10 .1g00 .385 .359 L340 L116 .obo o050 .053 .034

12 2160 .438 410 .389 L132 .067 .o56 .060 .039

14 2500 .507 477 .452 | .153 | .075  .064 070 046
84s | .3135 .635 600 .568 | .191 | .o084 .072 088 .058
3% .3750 762 j22 685 | .230| .o094 081 106 .070
48 | .4375 812 .767 2723 | .223 | .o04 081 .103 .066
1< . 5000 .875 831 775 { .223 | .106 ogI .103 .ofis
94¢ | .5625 | 1.000 .gso .889 | .260 | .118 102 120 077
- 8¢ 6250 | 1.125 1.069 1.002 | .298 | .133 116 137 088
3 .7500 | 1.375 ¥.306 ~ 1.23 | .372| .149  .I3I 171 JITX

All dimensions in inches.
Edges of head may be rounded. .
Radius of fillet at base of head should be no greater than 4o per cent of the basic screw

diameter.

Diameter of unthreaded part should not be less than minimum pitch diameter nor more
than the basi¢ major diameter of thread.

* Has 80 to 82 degree head angle,

Table 3 on page

Short flat head machine screws are undercut. See

1064 for limiting lengths of undercut screws and their dimensions.
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TIEU CHUAN MY

‘ Trunca-

Trunca- | Trunca- Trunca~
Depth | Depth of | Depth of Depthof | Flat at tionof | tion of Flatat | Gonof | Fiatat | Gopof | Adden
Threads | piyy | of Sharp | E Internal | Joread | Externalipoye o | Baternal | 1067081 | [nierngy | Internal | oy | dum of

i per Inch | Fiteh 1o sternal | Internal | g oage- | Thread | S5 x Thread | 15 Thread | 12 E

| per V-Thread| Thread | Thread A Crest Thread | Thread Crest Thread Root Thread

men Tes Crest | Root Crest Root .
» P 0,86603p ¢ 0,61343p | 0.541278 | 0.54127p | ©0.125p [0.10825P | 0.14434p | 0.250 |0.2165IP| 0.125p | 0.I0825P | 0.324769
8 0.01250 |} 0.0X083 | 6.00767 | 0.00677 | 0.00677 | 0.00I56 ) 0.00135 | 0.00180 | 0.00312 | 0.0027I | 0.00I56 | 0.00135 | 0.00406
172 0.01389 | 0.01203 | 0.00852 | 0.00752 | 0.00752 | 0.00174 | 0.00150 { ©.00200 | ©.00347 | 0.0030I | ©.00I74 | 0.00150 | 0.0045I
64 0.01563 | 0.01353 | 0.00058 | 0.00846 | 0.00846 | 0.00195 | ©.00169 | 0.00226 | 0.0039I } 0.00338 | 0.00195 | 0.00169 | 0.00507
56 0.01786 ( 0.01546. { 0.01095 | 0.00967 | 0.00967 | 0.00223 | 0.00193 | ©.00258 | 0.00446 { ©.00387 | ©.00223 | 0.00193 | 0.00580
48 0.02083 | 0.01804 | 0.01278 | 0.01128 | 0.01X28 | 0.00260 | 0.00226 | ©.0030% | 0.00521 | 0.00451 | 0.00260 | 0.00226 | 0.00677
44 0.02273 | 0.01068 | 0.01394 | 0.01230 | 0.01230 | 0.00284 | 0.00246 | 0.00328 | 0.00568 | 0.00492 | 0.00284 | 0.00246 | 0.00738
40 0.02500 | 0.02165 ) 0.01534 | 0.0I353 | 0.01353 | 0.003I2 | 0.0027I | ©.0036I | 0.00625 | 0.00841 | ©.00312 | ©.0027I | 0.00812
36 0.02778 | 0.02406 | 0.01704 | 0.0I504 | 0.0I504 { 0.00347 | ©.0030I | 0.0040I | 0.00604 | 0.0060I | 0.00347 | ©.0030L | 0.00902
32 0.03125 | 0.02706 { 0.0I917 | 0.0I69I | 0.0r69I | 0.0039I | 0.00338 | 0.0045r | 0.007BI | 0.00677 | ©.0039I | 0.00338 | ©.0I01I5
28 0.0357% | 0.03093 | 0.02I91 | 0.01933 | ©.0I933 | 0.00446 | ©.00387 | 0.00515 | 0.00803 | ©.00773 | ©.00446 | 0.00387 | 0.01I60
24 0.04I67 | 0.03608 | 0.02556 | 0.02255 | 0.02255 | 0.00521 | 0.00451 | c.c0fo1 | 0.01042 | 0.00002 | ©.0052I | ©.0045r | 0.01353
20 0,05000 | 0.04330 { 0.03067 { 0.02706 | 0.02706 | 0,0062§ | 0.00541 | ©.00722 | 0.01250 | 0.0I083 | 0.00625 | 0.00541 ] 0.01624
18 0.05556 | 0.048II | 0.03408 | 0.03007 | 0.03007 | 0.00094 | 0.0060r | 0.00802 | 0.01389 | 0.01203 | 0.00694 | 0.00601 | 0.01804
16 0.06250 | 0.05413 | 0.03834 | 0.03383 | 0.03383 | 0.00781 | 0.00677 | ©0.00902 | ©.01562 | 0.01353 | 0.00781 | 0.00677 | 0.02030
14 Q.07143 | 0.06186 | 0.04382 | 0.03866 | ©.03866 | 0.00893 | 0.c0773 | ©.01031 ! 0.01786 | 0.01546 | ©.00893 [ 0.00773 | ©.02320
I3 0.07692 | 0.06662 | 0.04719 | 0.04164 | 0.04164 | 0.00962 | 0.00833 | 0.0IIXO | 0.0I923 | 0.01665 | 0.00062 | 0.00833 | 0.02498
12 ©0.08333 | 0.072I7 | 0.05112 | O.045II | 0.045II | 0.01042 | 0.00002 | 0.01203 | 0.02083 | 0.01804 | 0.0TI042 | 0.00902 { 0.02706
3321 0.08606 } 0.0753L | 0.05334 | ©.04707 | 0.04707 | ©.0I087 | 0.00941 | 0.0I255 | 0.02174 | 0.01833 | 0.01087 | 0.00941 i ©.02824
Iz 0.0909T | 0.07873 | ©.05577 | 0.04921 { ©.0492X | 0.0I136 { 0.00984 | 0.01312 | 0.02273 { 0.01968 | 0.91136 | 0.00984 | 0.02952
10 0.10000 | 0.08660 | 0.06134 | 0.054I3 | 0.054X3 | 0.01250 | 0.01083 | 0.01443 | 0.02500 | 0.02165 | 0.0r250 | 0.01083 | ©.03248
9 0.I1I1X |-0.09623 | 0.06816 | 0.06014 | 0.060I4 | 0.01389 [ 0.01203 | 0.01604 | 0.02778 | 0.02406 | 0.01389 | 0.01203 | 0.03608
8 0.12500 | 0.10825 | 0.07668 | 0.06766 | 0.06766 | 0.01562 | 0.01353 | 0.01804 | 0.03125 | 0.02706 | 0.01562 | 0.01353 | ©.04059
7 ©.14286 | 0.12372 | 0.08763 | 0.07732 ] 0.07732 | 0.01786 | 0.01546 | 0.02062 | 0.03571 | 0.03093 | 0.0I786 | 0.0r$46 | ¢.04639
6 0.16667 | 0.14434 | 0.10224 | 0.0002I | 0.0002I | 0.02083 | 0.0I804 | 0.02406 | 0.04167 | 0.03608 | 0.02083 | 0.01804 | 0.05413
5 ©.20000 | 0.1732r { 0.12269 { 0.10825 | 0.10825 | 0.02500 | 0.02165 | 0.02887 | 0.05000 | 0.04330 | c.02500 | 0.02165 | 0.06495
444 0.22222 | 0.19245 | 0.13632 | 0.12028 | 0.12028 | 0.02778 | 0.02406 | 0.03208 | 0.05556 | 0.0481r | 0.02778 | 0.02406 | o.07217
4 0.25000 | 0.21651 | 0.15336 | 0.13532 | 0.13532 | ©.03125 .| 0.02706 | 0.03608 | 0.06250 | 0.05413 | 0.03125 | 0.02706 | 0.08119

Twice the external thread addendum (last column) is equivalent to the basic height” of the original American National forrm,

SAVIIHI MIIOS CHIAINQ
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BANG 2 : TONG LUGNG BUGC PUONG KiNH CUA CHUOI
“TIEU CHUAN CAC REN THONG NHAT

Tuble 2. DIAMETER-PITCH COMBINATIONS FOR STANDARD
SERIES OF UNIFIED THREADS

Threads per Inch

-5. Ggeé::; l;?tf:tl'lles Series with Uniform (Constant) Pitches
. L B ] -
48 gg 51 538lun s 20UN | 28UN | 320N
mA loplEppeb 1
o.06oo| .. | 8o . .
0.0730] 64 | 72 .. ..
o. 56 | 64 . ..
0.0990] 48 | 56 .. .
0.1120 40 { 48 . .
0.1250| 40 | 44 .. .-
0.1380| 32 | 40 .. UNC
0.1640] 32 | 36 .- UNC
0.1900] 24 | 32 . .. UNF
0.2 24| 28 .. UNF |[UNEF
UNC | UNF |UNEF
20 28 |UNEF,
20 28 |UNEF
UNPF [UNE 32
UNF |UNEF| 32
20 28 32
20 28 32
20 28 32
UNEF| 28 32
UNEF] 28 32
UNEF| 28 32
UNEF| 28 32
NC| UNEF|{ 28 32
8 20 X .
8 20 28
8 20 28
. 8 20 P
.. 8 20 28
UNC| 8 20 28
6 8 20 28
UNC| 8 20 28
6 8 20 ..
6 8 20
6 8 20
6 8 20
6 8 20
6 8 20
6 8 20
6 8 a0
6 8 20
. 6 8 20
.. .. 6 8 20
4 UNC| 6 8 20
.. 4 6 8 20
4 UNC| 6 8 20
. 4 6 8 20
4 UNC{ 6 8 20
.. 4 6 8 .
4 UNC| 6 8
.. . 4 6 8
4 ‘JUNC| 6 8
.. 4 6 8
4 . UNC 6 8
. . 6 8
4 .UNC 6 8

ters over 144 i

* Dimensions of these Standard Series threads for sizes up to 4 inchesare givenin Table 4.
shown in_parentheses are secondary sizes.
34 and 6 inches also are in the 4, 6, 8, 12, and 16 thread series; secondary sizes
. 436, 474, 54, 53¢, 53¢, and 574 also are in the 4, 6, 8, 12, and 16 thread series,
use 12-thread series.

iameters over 11146 inches, use 16-thread series.

Primary sizes of 4}4. 4}, 4%, 5,
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BANG 3A : CAC KICH THUGC €O BAN CUA CHUOI
'REN THO, REN UNC VA REN NC
Table 3A. COARSE-THREAD SERIES, UNC AND NC - BASIC

DIMENSIONS
Minor Diametere
. | Bssic Basio Lead Ares of .
Major Tpl;g“' Dl’_‘itch Ext. Int .:ggle Minor " Tensile
am., iam.,s - * | at Basioc |Diam, a
Sizes In:h, 5 Thd's.. Thd:.. BD. D2y
Inches Inches | Inches | Inches |Deg. Min.| 8q. In. | 8q. In.
1 (.073)* | 0.0730 | 64 0.06: 0.0538 | 0.0561 | 4 31 | 0.00218] 0.00263
2 (.086 0.0860 | 56 0.0744 | 0.0641 | 00667 | 4 22 | 0.00310{ 0.00370
3 (.009)* | 0.0000 | 48 0.0734 [ 0.0764 | 4 0.00406
4 (1% 0.1120 | 40 0.0938 | 0.0813 | 0.0848 | 4 45 | 0.00496
5 (2128 0.1250 | 40 9 0.0043 [ 0.0979 | 4 11 | 0.00672 0.00796
6 (1 0.1 32 0.1177 | 0.0907 | 0.1042 } 4 50 | 0.00745| 0.00909
8 (164 0.1640 | 32 0.1257 02! 3 58 | 0.01196) 0.0140
10 (.190, 0.1900 | 24 0.1629 | 0.1389 | 0.1449 | 4 39 | 0.01450| 0.0175
12 (.216)* | 0.2160 | 24 0.1649 | 0.1709 | 4 1] 0.0206 | 0.0242
[} 20 0.2175 1 0.1887 { 0.1959 |- 4 11 | 0.0269 | 0.0318
(] .31 18 0.2764 | 0.2443 ([ 0.2524 | 3 40 | 0.0454 | 0.0524
0.3750 | 16 0.3344 { 0.2983 | 0.3073 | 3 24 | 0.0678 | 0.0775
. 0.4375 | 14 0.2911 | 0.3499 1 0.3602 | 3 20 | 0.0933 | 0.1
0.5000 | 13 0.4500 | 0.4056 | 0.4167 | 3 7 0.%257 0.1419
. 0.5625 | 12 | 0.5084 | 0.4603 | 0.4723 | 2 59 | 0.162 0.182
0.6250 | 11 0.5660 | 0.5135 | 0.5268 | 2 56 | 0.202 0.226
0.7600 ; 10 0.6850 | 0.6273 | 0. 2 40 | 0.302 0.334
0850 | 9 0.8028 | 0.7387 | 0.7547 | 2 3L | 0419 0.462
1 1.0000 | 8 0.9188 | 0.8466 108647 | 2 29 | 0.551 0.608
1% 11250 | 7. |1.0322 ) 0.9497 | 0.9704 | 2 31 | 0.693 0.763
1 128001 7 1.1572 | 1.0747 { 1. 2 15 0.800 0.069
1 13750 | 6 1.2667 | 1.1705 | 1.1948 | 2 24 | 1.054 1.158
1 1.5008 | 6 1.3017 | 1.2055 | 1.31906 | 2 11| 1.294 1.408
1 17500 | & 1.6201 {15046 11,5335t 2 1§ | 1.74 1.90
F 2.0000 l& 1.8557 | 1.7274 | 1.7504 | 2 11 | 2.30 - 2.50
. 2 2.2500 | 4 2.1057 { 1.9774 { 2.0004 | 1 55 1 3.02 3.28
2 2.5000 | 4 2.3376 | 2.1 22204 § 1 87 | 3.72 4.00
2 23500 4 25876 24433124794 1 46 | 4.62 4,93
3 3.0000 | 4 28376826932 | 2.7204 | 1 36 | 5.62 5.7
3} 32500 4 3.0876 | 2.9433 | 20794 | 1 29 | 6.72 7.10
3 3.5000 | 4 3.3376 | 3.1933 | 3.2204 | 1 22 ( 792 8.33
3 3.7500 | 4 3.5876 | 3.4133 [ 34794 | 1 16 | 9.21 9.66
4 40000 4 3837636923 37204 1 11 {10.61 11.08
* Secondary sizes.
e British: Effective Diameter.
b See formula, page 1051.
¢ Design form. See diagram, page 1107.

Constant Piich Series: The various constant-pltch series, UN, with 4, 6, 8, 13,
16, 26‘ 28 and 32 threads per inch, given in Table 4, offer a COmprehenslve range
of diamgter-pitch combinations for ‘those purposes wheré the threads in the Coarse,
Fine, and ‘Extra-Fine series do not meet the particular requirements of the design.

When selecting threads from these constant-pitch series, preference should be
given wherever possible to those tabulated in the 8, 12, or 16 thread series.

8-Thread Series:. The 8-thread series (8UN) is a uniform-pitch series for large
diameters. Although originally intended for high-pressure-joint bolts and nuts,
it is now widely used as a substitute for the Coarse-Thread Series for diameters
larger than 1 inch.

12-Thyead Series: The 12-thread series (12UN) is a uniform pitch series for
large diameters requiring threads of medium-fine pitch. Although originally
intended for boiler practice, it is now used as a contmust:on of the Fine-Thread

- Series for diameters larger than 134 inches.
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Table 3B. FINE-THREAD SERIES, UNF AND NF - BASIC
DIMENSIONS
. . |[Minor Diametere| )
Basic Basio Lead Area of "
e | By | e ek s T qor | Apale | Minor | Rireed
m., iam.,e y at Basic iam. &
o D In,(:b. E Thds., Tth:.. P.D. D-2hs Aread
Inches Inches | Inches | Inches |Deg. Min.{ 8q. In. { 8q. In.
0 (.060, 0.0600 | 80 | 0.0519 | 0.0447 { 0.0485 | 4 0.00151 | 0.00180
1(073)* | 00730 | 72 ! 0.0640 | 0.0560 | 0.0580] 3 &7 | 0.00237 | 0.00278
2 (. 0.0860 0.0759 | 0. 3 45 | 0.00339 | 0.
3 (.m; * 100090 ! 56 [0.0874 | 0.0971 [0.0997 8 0.00451 | 0.00523
4 (112 0.1120 | 0.09 0.08 3 51 { 0.00566 | 0.00661
§ (125 0.1250 | 44 |0.1102 [ 0.0071 | 0.1004 | 8 45 | 0.00718 | O 30
¢ (138 40 |0.1218 {0.1673 1 0.1109 | 3 44 | 0.00874 { 0.01015
8 (.164 0.1640 | 36 | 0.1460 [ 0.1 01339 3 28 1 0.01285 { 0.01474
10 (.190 01900 | 32 | 0.1697 | 0.1517 [ 0.1562 | 3 21 100176 10
12 (216)* [ 0.2160 | 28 | 0.1928 | 0.1722 (01773 | 3 22 | 0.0226 | 0.0258
}/ 0 0.2062 | 0.2113 | 2 52 | 0.6326 | 0.0364
. 03125 | 24 | 0.2854 | 0.2614 | 0.3674 | 2 40 | 0.0524 | 0.0
0.3750 | 24 | 0.3479 | 0.3239 3200 2 11 | 0.0809 | 0.0878
. 0.4378 | 20 0.4050 | 0.3762 [ 0.3834 | 2 15 | 0.1000 {'0.1187
0.5000 | 20 | 0.4675 | 0.4387 [ 0.4459 | 1 87 | 0.1486 | 0.1599
'y 0.5625 | 18 | 0.5264 | 0.4943 | 0.5024 | 1 55 | 0.189 0.203
0.6250 | 18 | 0.5 0.5568 ) 0.5649 | 1 0.240 0.256
16 | 0.7094 [ 0.6733 | O 1 36 | 0.351 0.873
08750 | 14 | 0.8286 [0.7874 (0,797 | 1. 34 |0.480 0.
1 - |1.0000| 12 09450 08978 /09098| 1 36 | 0.625 0.663
1 11250 1 12 11.0700 | 1.0228 { 1.0348] 1 0.812 0.856
1 1.2500 | 12 | 11959 |1.1478 | 1.1598] 1 16 | 1.024 1.073
1 1.3750 | 12 1.3 1.2728 { 1.2848 | 1 9 | 1.2680 1.315
1 12 | 1.4459 | 1.3078 | 1.4008 | 1 3 | 1.521 1.581
¢ Secondar g sizes.
@ British: Effective Diameter.
b Bee formula, page 1051,
¢ Design form. See diagram, page 1107.

16-Thread Series: The 16-thread series (16UN) is a uniform pitch series for
large diameters requiring fine-pitch threads. It is suitable for adjusting collars
and retaining nuts, and also serves as a continuation of the Extra-fine Thread
Series for diameters larger than 1134 inches.

4-, 6, 20-, 28-, and 32-Thread Series: These thread series have been used more
or less mdely in industry for various applications where the Standard Coarse,
Fine or Extra-fine Series were not as applicable. They are now given recognition
s Standard Unified Thread Series in a specified- selection of diameters for each
pitch as shown in Table 2.

Whenever a thread in & constant-pitch. series also appears in the UNC, UNF,
or UNEF series, the symbols and tolerances for limits of size of UNC, UNF, or
UNEF series are applicable, as will be seen in Tables 2 and 4.

Fine Threads for Thin-Wall Tubing: Dimensions for a 27-thread series, ranging
from 34- to 1-inch nominal size, also are included in Table 4 These threads are
,recommended for general use on thin-wall tubing. The minimum length of com-
"plete thread is one-third of the basic major diameter plus 5 threads (+4o0.185 in.).

High-Temperature, High-Strength A pplications: For these applications the Coarse
Thread Series is recommended in sizes from 14 to x inch and the 8-thread Series in
sizes over 1 inch. Some high-temperature applications involving special physical
characteristics or conditions may require modification of dimensions, and it is
recommended that when such are necessary they be applied to the external thread.
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STANDARD SYMBOLS

American Standard Symbols for Mechanics,
Structural Engineering and Testing Materials

Acceleration, angular. ... .. a (alpha)
Acceleration, duetogravity ¢

Acceleration, linear. ....... e
Angular distance. .. @ (theta)
Angular velocity. .. w (omega)
Area.......oovviiiniiinnn. A
Axes, through any point... X-X

Y-¥Y

Z-Z
Breadth.......... b
Center of rotation o

Coefficient of sliding friction f
Concentrated load (same
asforce).................

Curvature, radius m ..
Deflection........0........ y
Deflection of a panel point
ofatruss................ A (delta)
Density... o (rho) ord
Depth... . d
Diameter................. D
Distance, linear........... s
Eccentricity of application
ofload................... e
Efficiency (hydraulic, me-
chanical, volumetric). ...
Elasticity, modulus of .. ...
Elongation, unit ..
Foree.......covvvvenninnn.
Force inany barof a framed
structure due to a load of
unity applied at any point
in any direction......... u
Frequency (harmonic
motion).................

p (rho)

¢k, em, ¢y
E

3 (delta)
F

Height....................
Inertia, rectangular mo-
mentof.................
Inertia, polar moment of. .
Length..
Load per unit distance. ... .
Load, total...........

Modulus of rupture..
Moment in mch-pounds at
any sectionof a girder due
to the moment of one
inch-pound applied to the
girder at any point...... m
Moment of force, including
bending moment........ M

Neutral axis, distance to

extreme fiber............... ¢
Number of revolutions per umt

oftime..................... . B
Period (harmonic motion). . T
Power, horsepower..... .. . P
Pressure per unit of area. . ?

Radius................cooia r
Ratio between modulusof elas-
ticity »f steel and modulus of

elasticity of concrete......... n
Ratio of the distance from the
neutral axis to theouter fiber
of a reinforced concrete beam
to the distance from the outer
fiber tothe pointof application

of the resultant tensilestress. %
Ratio of the lever arm of the
resisting couple in a reinforced
concrete beam to the distance
between the outer compres-
sive fiber and the point of ap-
. plication of the resultant ten-

silestress................ weer J
Reactions . R
Section modulus.............. ZorS
Statical moment of any area

about a given axis, .......... Q
Steel ratio, in reinforced con-

crete beams................. b/
Stress, unit. . ...... ... s
Stress, unit compressive. S¢
Stress, unit tensile..... st

Stress, unit shear.............. S5

Stress, total tensile or total
steel, in reinforced concrete.. T

Stress, total compressiveor total
concrete, in reinf'orced con-

Stress, total shear............. 1 4
Stress, unit concrete, in rein-
forced concrete . . fe
Stress, unit steel in remforced
concrete, .. ... .....oiiiaan.. Is
Stress, unit shear of concrete.. v
Temperature, absolute
Temperature, ordinary. .
Thickness...............

Time.......

Torque.......

Velocity, linear Vore
Volunze. ........ .V
Work, orenergy............... w

Approved by American Standards Association and sponscred by the American Society
of Mechanical Engineers; American Association for the Advancement of Science; Ameri-
can Institute of Electrical Engineers; American Society of Civil Engineers; Society for
the Promotion of Engineering Education,
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WEIGHTS AND MEASURES
Measures of Length

t mile = r760 yards = 5280 feet. )
1 yard = 3 feet = 36 inches. 1 foot = 12 inches.

1 mil = o.cor inch. 1 fathom = 2 yards = 6 feet. )

xrod = 5.5. yards = 16.5 feet. 1 hand = 4 inches.. 1 span = g inches.

1 micro-inch = one millionth inch or o.0oc001 inch. (1 micron = one mil-
Honth meter = 0.00003937 inch.)

Surveyor’s Measure

2 mile = 8 furlongs = 8o chains.

1 furlong = 10 chains = 220 yards.

x chain = 4 rods = 22 yards = 66 feet = 100 links.

1 link = 7,92 inches. -

Nautical Measure

1 league = 3 nautical miles.

1 nautical mile = 6076 10 feet = 1.1508 statute miles. (The knof, whichis o
nautical unit of speed, is equivalent to 2 speed of 1 nautical mile per hour.)

One degree at the equator = 6o nautical miles = 69.047 statute miles. 360 de-

grees = 21,600 nauticdl miles = 24,856.8 statute miles = circumference at equator.

Square Measure

1 square mile = 640 acres = 6400 square chains.
1 acre = 10 square chains = 4840 square yards = 43,560 square feet.
1 square chain = 16 square rods = 484 square yards = 4356 square feet,
1 square rod = 30.25 square yards = 272.25 square feet = 625 square links.
1 square yard = g square feet.
1 square foot = 144 square inches.
An acre is equal to a square, the side of which is 208.7 feet.

Measure used for Diameters and Areas of Electric Wires

2 circular inch = area of circle 1 inch in diameter = 0.7854 square inch.
z circular inch = 1,000,000 circular mils.
~x:8quare inch = 1.2732 circular inch = 1 1273,239 circular mils.

A dircular mil is the area of a circle o.001 inch in.diameter.

Cubic Measure

1 cubic yard = 27 cubic feet.
1 cubic foot = 1728 cubic inches.
‘The following measures are also used for wood and masonry:
1 cord of wood = 4 X 4 X 8 feet = 128 cubic feet.
1 perch of masonry = 16} X 1} X 1 foot = 243 cubic feet.

Shipping Measure

For measuring entire internal capacity of a vessel:

1 register ton = 100 cubic feet.

For measurement of cargo:

Approximately 40 cubic feet of merchandise is considered a shlppmg ton, ums
less that bulk would weigh more than 2000 pounds, in which case the (réigll!
charge may be based upon weight.

- 40 cubic feet = 32.143 U. S. byshels = 3r:16 Imperxal*bushels
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Dry Measure

1 bushel (U. S. or Winchester struck bushel) = 1.2445 cubic foot = 2150.42
cubic inches.

t bushel = 4 pecks = 32 quarts = 64 pints.

1 peck = 8 quarts = 16 pints,

1 quart.= 2 pints. . .

x heaped bushel = 1} struck bushel.

1 cubic foot = 6.8036 struck bushel. '

1 British Imperial bushel = 8 Imperial gallons = 1.2837 cubic foot = 2218.19
cubic inches.

Y

Liquid Measure

x U. S. gallon = o.1337 cubic foot = 23x cubic mchs = 4 quarts = 8 pn;u.
1 quart = 2 pints = 8 gills.

1 pint = 4 gills.

1 British Imperial gallon = r.2009 U. S. gallon = 277.42 cubic inches. .

T qubxc foot =-7.48 U. S. gallons. '

Old Liquid Measure . .., .

¥ tun = 2 pipes = 3 puncheons.

1 pipe or butt = 2 hogsheads = 4 barrels = 126 gallons,
1 punchesn = 2 tierces = 84 gallons.

1 hogshead = 2 barrels = 63 gallons.

1 tierce = 42 gallons.

1 barrel = 31} gallons.

Apothecaries’ Fluid Measure

1 U S. fluid ounce = 8 drachms = 1.805 cubic inch = 4as U. S ¢al.lon.
1 fluid drachm = 60 minims.
1 British fluid ounce = 1.732 cubic inch.

Measures of Weight
Avoirdupois or Commercial Weight

x gross or long ton = 224c pounds.
1 net or short ton = 2000 pounds.
1 pound = 16 ounces = 7000 grains
1 ounce = 16 drachms = 437.5 grains. 4
The following measures for weight are now seldom used in the United States:
1 hundred-weight = 4 quarters = 112 pounds (1 gross or long ton = 20 hundred-
weights); 1 quarter = 28 pounds, 1 stone = i4 pounds; x quintal= rog
pounds.

Troy Weight, used for Weighing Gold and Silver

1 pound = 12 ounces = §760 grains.

1 ounce = 20 pennyweights = 480 grains,

1 pennvweight = 24 grains.

1 carat (used in weighing diamonds) = 3.086 grains.

1 grain Troy = 1 grain avoirdupois = 1 grain apothecaries’ weight.
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Apothecaries’ Weight

1 pound = 12 ounces = §760 grains.
1 ounce = 8 drachms = 480 grains.
1 drachm = 3 scruples = 6o grains.
1 scruple = 20 grains.
Measures of Pressure

1 pound per square inch = 144 pounds per square foot = 0.068 atmosphere
= 2.042 inches of mercury at 62 degrees F.= 27.7 inches of water at
62 degrees F. = 2.31 feet of water at 62 degrees F.

1 atmosphere = 30 inches of mercury at 62 degrees F. = 14.7 pounds per square
inch = 2116.3 pounds per square foot = 33.95 feet of water at 62 degrees F.

1 foot of water at 62 degrees F. = 62.355 pounds per square foot = 0.433 pound
per square inch.

x inch of mercury at 62 degrees F. = 1.132 foot of water == 13.58 inches of
water = 0.491 pound per square inch.

Miscellaneous

1 great gross = 12 gross = 144 dozen.
T gross == 12 dozen = 144 units.

1 dozen = 12 units.
1 score = 20 units.

1 quire = 24 sheets.
1 ream = 20 quires = 480 sheets.
1 ream printing paper = 500 sheets,

Decimal Equivalents of Fractions of an Inch

1840. 015 625 1343..(0.343 75 ‘%4’;.67: 875
Y43. .|o.031 25 284410.359 375 114s..../0.687 5
854]0. 046 875 8. ..i0.nn 0.375 4864)0.703 125
We....[0.0625 2844)0. 300 623 2342, .]0.718 73
564]0.078 125 1384. . /0. 406 25 47%400.734 375
8%3..[0.093 75 2Thslo. 421875 || 3% ........ 0.750
Tkslo. 109 375 ie....[0.437 5 9]0, 7¢ 5 625
...... 0.125 29540.453 125 9563..j0.781 25
%4l0.140 625 1543, .{0.468 75 5144l0.796 875
843, .|0. 156 25 8154/0. 484 375 i%6....[0.812 3
MWaslo. 171 873 ¥ oo, 0. 500 534410 828 125
Ye....00.187 5 834410. 515 625 83, .10.843 75
184,10, 203 125 17%3. .[0. 531 28 55440.859 375
Th2..l0.218 75 Bhelo.546875 Il W ...... 0.87%
1864(0.234 375 %e....lo.562 5 5T4[0. 890 625
Y% oeieen.. 0. 250 37{;4 0.578 125 %3. .[0.906 25
1%y /0. 265 623 1943, .[0.593 78 5%a4/0.921 875
%s3..]0. 281 25 8944[0.609 375 1%g....10.937 §
1944/0. 296 875 5% ...... 0.625 81/44(0.953 125
$6....[0.312 5 4144]o0.640 625 81%2../0.968 75
2144/0.328 125 2142. .[0. 656 25 834410.984 378

Table of Decimal Equivalents of a Foot Corresponding to Inches and
Fractions of Inches.— Assurue, for example, that it is required to find the equiv-
alent of 6742 inches in decimals of a foot.
follow the horizontal line until the column headed “6” is reached. The ﬁgures
0.5182 read off in this column are the decimals of a foot corresponding to 6%2,
other words, 6742 inches equals o.5182 foot.

Locate 742 in the left-hand column and




Inches into Decimals of 8 Foot

Inches
Inche ° I 2 3 4 s 6
Decimals of a Foot
.................. 0.0833 0.1667 0.2500 0.3333 0.4167 0.5000 .
14g 0,0026 0.0859 0.1693 0.2526 0.3359 0.4193 0.5026 .
e 0.0052 ©.0885 0.1719 0.2552 0.3385 0.4219 0.5052 .
840 0.0078 0.0911 0.1745 0.2578 0.3411 0.4245 0.5078 .
*0.0104 0.0938 0.I771 o. 0.3438 0.4271 ©.5104 .
7N 0.0130 09,0064 0.1797 0.2630 0.3464 0.4297 0.3130 .
34 0.0156 0.0990 0.1823 0.2656 0.3490 0.4323 0.5156 .
Tan 0.0182 0.1016 0.1849 0,2682 |. 0.3516 0.4349 0.5182 .
A 0.0208 0.1042 0.1875 0.2708 0.3542 0.4375 0.5208 .
989 0.0234 0.1068 0.1901 0.2734 0.3568 0.4401 Q.5234 .
a 0.0260 0.1094 0.1927 0.2760 0.3594 0.4427 0.5260 .9427
1149 0.0286 0.1120 0.1053 0.2786 0.3620 0.4453 0.5286 .
0.0313 0.1146 0.1979 0.2813 0.3646 0.4479 0.5313 .94’
1340 0.0339 2.1172 0.2005 0.2839 0.3672 0.4505 0.5339 . .
The a.0365 0.1z 0.2031 0.2865 0.3608 '0.4531 0.5365 . .
1649 0.0391 0.1224 0.2057 0.2891 0.3724 0.4557 0.5391 . .
15 0.0417 0.1250 0.2083 0.2017 0.3750 0.4583 0.5417 . .
1740 0.0443 0.1276 0.2109 0.2043 0.3776 0.4609 0.5443 0.7943 .9609
Ha 0.0469 0.1302 0.2135 0.2969 0.3802 0.4635 0.5460 0.7969 .
1%g 0.0495 0.1328 0.2161 0.2995 0.3828 0.4661 0.5498 0.7995 .
5g. 9.0521 0.1354 0.2188 0.3021 0.3854 0.4688 0.5521 o0.8021 o.
214 0.0547 0.138 0.2214 0.3047 o. 0.4714 0.5347 0.8047 0.9714
1Yq 0.0573 0.1406 0.2240 0.3073 0.3906 0.4740 0.5573 0.8073 0.9740
©.0509 0.1432 0.2266 0.3000 0.3032 0.4 0.5599 0.8009 0.9766
84 0.0625 0.1458 0.2292 0.3125 0.3958 0.4792 0.5625 . 0.9792
2640 0.0651 0.1484 0.2318 0.3151 0. 0.4818 0.5651 | 0.9818
184¢ ° 0.0677 0.1510 0.2344 0.3177 0.4010 0.4844 0.5677 0.9844
%9 ©.0703 0.1536 0.2370 | 0.3203 | 0.4036 | 0.4870 | 0.5703 0.9870
% ©.0729 0.1563 0.2396 0.3229 | 0.4063 | 0.4896 | 0.5729 ©0.9896
Who 0.0755 0.1580 0.2422. | 0.335% 0.408¢ 0.4922 0.5753 0.9922
156 0.0781 0.1615 0.2448 0.3281 0.4118 0.4948 2.5781 0.9948
8149 0.0807 0.1641 0.2474 0.3307 0.4141 0.4974 0.5807 0.9974

9L9
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' Decimal Equivalents of 6tlis, 1aths, and 24ths of as Inch

—
164[0. 041 667 %%4j0. 375 1%4j0. 708 333
Ye...|0.083 333 542....|0.416 667 Hs...[0.75
3%4]0. 125 1144(0.458 333 - - 19%4j0.791 667
Yo...... 0. 166 667 %...... 0.5 %...... 0.833 333
84¢lo. 208 333 13410, 541 667 44j0.875
843...]0. 25 %ha....[0.583 333 114s.../0.916 667
T54l0. 291 667 15%4l0.625 #30410.958 333
%%...... 0.333 333 I (TN 0.666 667 ||  ......] ceeeenen
Decimal Equivalents of 7ths, 14ths, and 28ths of an Inch
[ Ykslo.035 714 $4..J0.357 143 |[. 1%si0.678 571
4. . Jo.071 429 14%elo. 392 857 %....[0.714 286
8%sl0. 107 143 84....]0.428 571 %slo. 78
¥% o 142 Rc9 s ln 8. noe 142} co .
U. S. Gallons into Cubic Feet
Gallons | Guble || Gallons [ Gebic || Gattons | Gibie | Gatlons | Guble
I 0.134 20 2.674 300 40.10 4,000 534.72
2 0. 267 30 4.010 400 53.47 5,000 668. 40
3 ©. 401 40 5.347 500 66.84 6,000 802.08
4 © 0.535 50 6.684 600 80.21 7,000 935.76
5 0.668 6o 8.021 700 93.58 8,000 | 1,069.44
6 6.802 70 9.358 800 | 106.94 9,000 | 1.203.12
7 0.936 80 | 10.694 goo | 120.31|| 19000 | 1,336.81
8 1,069 9o | 12,031 1000 133.68]] 50,000 | 6,684.08
9 1.203 100 | 13.368 2000 | 267.36|| 100,000 | 13,368.06
10 1.337 200 | 26.736 3000 | 401.04]] 500,000 | 66,340.28

Cubic Feet into Gallons '
(x cubic foot = 7.4805 U. S. gallons; 1 gallon = 231 cubic inches = 0.13368 cublic foot.)

Cuble | Galtons | Gubie | Gallons %‘e‘;’tc Gallons {| Guble | Gallons
0.1 .75 2 14.96 30 224.4 400 2,992.2
0.2 1.50 3 22.44 40 299. 2 500 3,740.3
0.3 2.24 4 29.92 50 374.0 6oo 4,488.3
0.4 2.99 5 37.40 6o 448.8 700 5,236.4
0.5 3.74 6 44.88 70 523.6 800 | 5,984.4
0.6 4.49 7 52.36 8o 598.4 goo | 6,732.5
0.7 5.24 8 59.84 || 9o 673.2 1,000 7,480.5 |
0.8 5.98 ] 67.32 100 748.1 5,000 | 37,402.6
0.9 6.73 10 74.81 200 | 1496.1 || 30,000 | 74,805
1.0 7.48 20 149.61 || 300 2244.2 |} 50,000 [374,02 inches




678
WEIGHTS AND MEASURES

Coutents in Cubic Feet and U. S. Gallons of Pipes and Cylinders
One Foot in Length

-

For 1 Foot in For 1 Foot in For 1 Foot In
Dlam. Length Diam. Length Diam.| = Length
in in in
Inches| Cubic U.S. |{Inches] Cubic U.S. {|Inches{ Cubic U.S.
Feet Gallons " Peet Gallons Feet Gallons
W% 0.0003 { 0.0025 6% | 0.2485 | 1.859 || 19 1.969 | 14.73
%a | 0.0005 | 0.0040 7 0.2673 | 1.999 [{ 19014 | 2.074 | 15.5¢
8% 0.0008 | 0.0057 7% | o.2867 2.145 || 20 2.182 16.32
Tie | o0.0010 | 0.0078 7% | 0.3068 2.295 {| 2014 2.292 17.18
12 0.0014 | 0.0102 7% | 0.3276 2.450 [} 21 2,403 17.99
%se | 0.0017 | 0.0129 8 0.3491 2,611 il 21%4 2.521 18.86
5% ©0.0021 | 0,0159 8% | o.3712 2.977 || 22 2,640 19.75§
e ! 0.0026 | 0 0193 81 | o.3941 2.948 || 22% 2.961 20.66
% ©0.0031 | 0.0230 8% | o0.4176 3.125 || 23 2,885 2r.58
1846 | 0.0036 | 0.0269 9 0.4418 | 3.305 || 23% 3.012 22.8§3
T 0.0042 | 0.0312 9% | o0.4667 3.491 || 24 1 3.142 23.50
150} 0.0048 | 0.0359 9% | 0.4922 3.682 || 23 3.409 25.50
1 0.0055 | 0.0408 9% | o.5185 3.879 |] 26 3.687 27.58
% 0.0085 [ 0.0638 || 10 0.5454 | 4.080 il 27 3.976 29.74
% 0.0123 | 0.0918 || 1044 | o.5730 | 4.286 || 28 4.276 | 31.99
1% 0.0167 | 0.1249 || 10% | o0.6013 4.498 |l 29 4.587 34.31
2 0.0218 | 0.1632 {| 10% | ©.6303 4.715 || 30 4.909 | 36.72
2% 0.0276 | 0.2066 |[ 11 0.6600 4.937 || 31 §.241 39.21
2% 0.0341 | o.2550 || 11%4 | 0.6903 5.164 1| 32 5.585 41.78
2% 0.0412 | 0.3085 || 11% | o.7213 5.396 || 33 5.940 44.43
3 0.0491 { 0.3672 |} 11% | o.7530 | 5.633 i| 34 6.308 47.16
3% 0.0576 | 0.4309 [I 12 0.7854 5.875 1] 35 6.681 49.98
3% 0.0668 | 0.4998 {{ 124 | 0.8522 6.375 |t 36 7.069 52.88
3% o0.0767 | 0.5738 |l 13 0.9218 6.895 || 37 7.467 55.86
4 ©0.0873 [.0.6528 || 13% | o.9940 7.436 || 38 7.876 58.92
A n o985 | 0.7369 il 14 1.069 7.997 |i 39 8.296 | 62.06
4% o.1104 | 6.8263 {| 14% | 1.147 8.578 |} 40 8.727 65.28
FiA 0.1231 | 0.9206 || 15 1.22% g.180 || 41 g9.168 { 68.58
5 0.1364 | 1.020 15%5 | 1.310 g9.80r1 || 42 9.621 71.97
5% ©.1503 | I.12§ 16 1.396 10.44 43 10.083 75.44
slh 0.1650 | 1.234 6% | 1.48% 11.11 44 10.559 78.99
5% 0.1803 | 1.349 17 1.576 I1.79 45 I1.04§ 82.62
6 0.1963 | 1.469 7% | 1.670 | 12.49 46 1r.541 | 86.33
% 0.2131 | 1.504 18 1.767 13.22 47 x2.048 | go.13
6% 0.2304 | 1.724 18% | 1.867 13.96 48 12,566 94.00

One cubic foot of water at 39.1 degrees F. weighs 62.4245 pounds.

One cubic foot of air at 32 degrees F., atmospheric pressure, weighs 0.08073 pound.

One pound of water at 39.1 degrees F. has a volume of o.01602 cubic foot.

One pound of air at 32 degrees F., atmospheric pressure, has a volume of 12.387°
cubic feet. )

One gallon of water at 62 degrees F. weighs 8.336 pounds.

One pound of water at 62 degrees F has a volume of o.r1x99 U. S. gallon.
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Contents of Cylindrical Tanks in U, S. Gallons

Diameter of Tank, Feet

e e [ [ n ]

Contents of Tank, U. S. Gallons

5 734 | 1058 | 1439 | 1880 | 2379 | 2,938 | 3,555 | 4,230 | 4,965
6 |” 881 | 1269 | 1727 | 2256 | 2855 | 3,525 | 4,265 | 5,076 | 35,957
7 1028 { 1481 | 2015 | 2632 | 3331 4,113 4,976 5,922 | 6,950
8 | 1175 | 1692 | 2303 | 3008 | 3807 | 4,700 | 5,687 | 6,768 | 7,943
9 1322 | 1904 | 2501 | 3384 | 4283 | 5,288 | 6,398 } 7,614 8,936
10 1469 | 2115 | 2879 | 3760 | 4759 | 5,875 | 7,109 | 8,460 | 9,929
1Y 1616 | 2327 | 3167 | 4236 | 5235 6,463 7,820 { 9,306 | 10,922
12 1763 | 2538 | 3455 ] 4512 | 5711 | 7,050 | 8,531 | 10,152 | 11,918
. 1909 | 2750 | 3742 | 4888 | 6187 7,638 9,242 | 10,998 | 12,808
14 2056 | 2961 | 4030 | 5264 | 6662 8,29 9,953 | 11,844 | 13,801
15 2203 | 3173 | 4318 j 5640 | 7138 8,813 | 10,664 | 12,690 | 14,804
18 2350 | 3384 | 4606 | 6016 | 7614 | 9,400 | 11,374 | 13,536 | 15,887
17 2497 | 3596 | 4894 | 6392 | 8ogo | 9,988 | 12,085 | 14,383 | 16,879
18 2644 | 3807 | 5182 | 6768 | 8566 | 10,575 { 12,796 | 15,229 | 17,872
19 2791 | 4019 | 5480 | 7144 | 9042 | 11,163 | 13,507 | 16,075 | 18,865
20 2938 | 4230 | 5758 | 7520 | 9518 | 11,750 | 14,218 | 16,921 | 19,858

~-—
o
w

Diameter of Tank, Feet

14 |15 |16 |.18 Izo Iz: lu lzs

Contents of Tank, U. S. Gallons

5 5,758 6,610 7,521 9,518 | 11,751 | 14,218 | 16,921 | 18,360

6 6,909 7,931 9,025 | 11,422 | 14,101 17,062 | 20,305 | 22,032 '
7 8,061 | 0,253 | 10,529 | 13,325 | 16,451 | 19,905 | 23,689 | 25,704
8 9,212 | 10,575 | 12,033 | 15,229 | 18,801 | 22,749 | 27,073 { 29,376
9 10,364 | 11,897 | 13,537 | 17,132 | 21,151 | 25,592 | 30,457 | 33,048
10 11,515 | 13,219 | 15,041 | 19,036 | 23,501 | 28,436 | 33,841 | 36,720
11 12,667 | 14,541 | 16,545 | 20,940 | 25,851 | 31,280 } 37,225 | 40,392
I2 13,818 | 15,863 | 18,049 | 22,843 | 28,201 | 34,123 | 40,600 | 44,064
13 14,970 | 17,185 | 19,553 | 24,747 | 30,551 | 36,967 | 43,993 | 47,736
14 i6,121 | 18,507 | 21,057 | 26,650 | 32,901 | 39,819 | 47,377 | 51,408
15 17,273 | 19,829 | 22,562 | 28,554 | 35,252 | 42,654 | 50,762 | 55,080
16 18,424 | 21,150 | 24,066 | 30,458 | 37,602 | 45,498 | 54,146 | $8,752
. 19,576 | 22,472 | 25,570 | 32,361 | 39,952 | 48,341 | 57,530 | 62,424
18 20,727 | 23,794 | 27,074 | 34,265 | 42,302 | 51,185 | 60,914 | 66,096
19 . | 21,879 | 25,116 | 28,578 | 36,168 | 44,652 | 54,028 | 64,208 | 69,768
20 23.030 | 26,438 | 30,082 | 38,072 | 47,002 | 56,872 | 67,682 | 73,440

A cylinder 7 inches in diameter and 6 inches high contains one gallon within o.x of &
cubic inch. i

The volume, in U, S. gallons, of a cylinder, equals the square of the diameter in inches
X height of cylinder in inches X 0.0034. .
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Circular Mil Gage for Electrical Wires®

AW.G. 1 AW.G. | . . L AW.G. .
or Diam. | - Cireu-° or Diam. | Circu- or Diam. } Circu-
B.&S. | Mils |lar Mils { B.&S.| Mils [lar Mils{ B. & S.} Mils |lar Mils}
Gage Gage Gage )
©000 460 212,000 12 8r - 6530 27 4.2 202,
Qo 410 168.000 13 72 5180 28 12.6 x60.
oo 365 133.000 14 64 4110 29 1.3 127.
° 325 106,000 | - 1§ 57 3260 30 0.0 101,
) 4 28g 83,700 16 5T 2580 3r 8.9 79.7
2 238 66.400 17 45 2050 32 8.0 63.2
3 229 52,600 18 40 1620 33 7.% 50.1
4 | 304 41,700 19 36 1290 34 6.3 39.8
5 182 33.100 20 32 1020 35 5.6 31.5
6 162 26,300 21 28.5 810 36 5.0 25.0
1 144 20,800 22 25.3 642 37 4.5 19.8
8 | 128 16,500 23 22.6 309 38 4.0 5.7
9 114 13.100 24 20.1 404 39 3.5 Iz.§
10 102 10,400 25 17.9 320 40 3.1 . 9.9
I 91 8,230 26 15.9 254 .. e e

* A circular mil is a unit of area that is applied to electrical wires and cablesand is equal
~ tothe area of a circle ohe mil (.00t inch) in diameter. The area of any circle in circular
mils is equal to the square of its dmmeter in mils.

METRIC SYSTEM OF MEASUREMENTS

In the mettic system of measurements, the principal unit for length i is the meter;
thie principal unit for capacity, the liter; and the principal unit for weight, the gram.
The following prefixes are used for syb-divisions and multiples: milli = 3{o00;
centi = Moo; deci = lis; deka = 10; hecto = 100; kilo = 1000, In "abbrevi-
ations, both the sub-divisions and the multiples are used with a small or lower case
letter. At one time the multiples were used with a capital letter in some places
where the metric system was used.

All the multiples and sub-divisions are not used' commerually. Those ordinarily
used for length ‘are kilometer, meter, centimeter and millimeter; for capacity,
square meter, square centimeter-and square millimeter; for cubic measures, cubic
meter, cubic deciméter (liter), cubic centimeter, and cubic¢ millimeter. - The most
commonly used weights are the kilogram and gram. The metric system was
legalized in the United States by an Act of Congress in 1866.

Measures of I-.'ength

10 millimeters (mm) = 1 centimeter (cm).
16 centimeters = 1 decimeter (dm).
1o decimeters = 1 meter (m). .
ro00 meters = 1 kilometer (km).

Square Measure .

100 square millimeters (mm?) = 1 square centimeter (cm?).
100 square centimeters. - = 1 square decimeter (dm?).
100 square decimeters = 1 square meter (m?2).

. Surveyor’s Square Measure

100 squere meters (m*) == y are (a).
100 ares = 1 hectare (ha).
100 hectares = 1 square kilometer (km?).
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"Cubic Measure
t cubic centimeter (cms),

1 cubic decimeter (dms)..
T cubic meter (mﬂ)

1000 cubic millimetérs (rnm3)
1000 cubic centimeters.
,xooo cubic dcametcrs

'u '

Dry and Liquid Measure

" 10 milliliters (ml) - = 1 centiliter (ch.
10 centiliters = 1 dediliter (dl).
10 deciliters - =1 liter ().
100 liters ’ .= 1 hectoliter (hi).
tliter = 1 cubic decimeter ='the volume of 1 kdogram oi pure wa.ter ata temmr-
ature of 39.2 dcgrees F.

Measures of Welght
10 _m;illigrams (mg) = 1 centigram (cg).
10 centigrams® = 1 decigram (dg)
10.decigrams. - = rgram{g). - &
10°grams ’ = 1 dekagram (dag)
10 dekagrams = 1 hectogram (hg).
10 hectograms = 1 kilogram (kg).
1000 kilograma =1 (metric) ton (t).

Metric and English Convermon Table
: ‘ Linear Meusure

1 kilometer = o. 62:4 mile.” © .1 mile = 1.609" kilometers,
39.37 inches. = - : 1 yard = 0.9144 meter.
1 meter =4{ 3.2808 feet. - . 1-foot = o0.3048 meter.
1.0936 yards, " 1 foot' ='304.8 millimeters. -
x centimeter. = 0.3g937 inch. 1 inch ‘= 2:54 centimeters.

1 millimeter = 0.03937 inch. . . xinch = 25.4 niillimeters,

‘Square Measure

1 square kilometer = 0.3861 square mile- = 247.t acres.

x hectare == 2.471 acres = 107,639 square feet.

I are = 0.0247 acre = 1076.4 square feet.

1 square meter = 10.764 square feet = 1.796 square yards.
1 square centimeter = o.155 square inch.

1 square millimeter = 0.00155 square inch.

1 square mile = 2.5899 square kilometers.-
1 acre = 0.4047 hectare = 40.47 ares.

1 square yard = 0.836 square meter.

1 square foot ‘= 0.0929 square meter = g2g squarc centimeters.

1 square inch = 6.452 square centimeters = 645.2 square millimeters,

* : Cubic Mensure

1 cubic meter = 35.315 cubic feet = 1.308 cubic yards.

1 cubic meter = 264.2 U. S. gallons.

1 cubic centimeter = 0.061 cubic inch.

1 liter (cubic decimeter) = 0.0353 cubic foot = 61.923 cubic inches,
1liter = 0.2642 U. S. gallon = 1.0567 U. 5. quarts.
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1 cubic yard = 0.7646 cubic meter.

1 cubic foot = 0.02832 cubic meter = 28.317 liters,
1 cubic inch = 16.38706 cubic centimeters.

1 U. S. gallon = 3.785 liters.

1 U. S. quart = 0.946 liter.

Weight

1 metric ton = 0.9842 ton (of 2240 pounds) = 2204.6 pounds,
1 kilogram = 2.2046 pounds = 35.274 ounces avoirdupois.

I gram = 0.03215 ounce troy = 0.03527 ounce avoirdupois.

I gram = 15.432 grains.

1 ton (of 2240 pounds) = 1.016 metric ton = 1016 kllograms.
1 pound = 0.4536 kilogram = 453.6 grams.

1 ounce avoirdupois = 28.35 grams.

I ounce troy = 31.r103 grams,

1 grain = 0.0648 gram.

1 kilogram per square millimeter = 1422.32 pounds per square inch
1 kilogram per square centimeter = 14.223 pounds per square inch.

1 kilogram-meter = 7.233 foot-pounds.

1 pound per square inch = 0.0703 kilogram per square centimeter.
1 calorie (kilogram calorie) = 3.968 B.T.U. (British thermal unit).

The C.G.S. System of Measurement

‘The C.G.S. (centimeter-gram-second) system, frequently known as the absolute
system of measurement, is based upon the length and weight units of the metric
system, and the second as the time unit. In this system, the unit of distance iu
one centimeter, the unit of mass (or weight) is one gram, and the unit of time, one
second. From these fundamental units are derived:

Unit of velocity = 1 centimeter per second.

Acceleration due to gravity (at Paris) = 981 centimeters per sec. per sec.
Unit of force = 1 dyne = 1fs; gram.

Unit of work = 1 erg = 1 dyne-centimeter.

Unit of power = 1 watt = 10,000,000 ergs per second.

The C.G.S. system of power measurements is becoming more and more used
in the engineering field. It is used exclusively for electrical machines and appa-
ratus on account of the simple relationship which exists between the various units.
It is likely to be soon adopted in many other fields. The unit of work, erg, is so
small that in practical wotk the joule is usually employed instead. One joule
equals 10,000,000 ergs.

Standard of Length, —In 1866 the United States, by act of Congress, passed
a law making legal the meter, the only measure of length that has been legalized
by the United States Government. The United States yard is defined by the
relation: 1 yard = §§2% meter. The legal equivalent of the meter for commercial
purposes was fixed as 39.37 inches, by law, in July, 1866, and experience having
shown that this value was exact within the error of observation, the United States
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Office of ‘Standard Weights and Measures was, in 1893, authorized to derive the
yard from the meter by the use of this relation. The United States prototype
meters Nos. 27 and 21 were received from the International Bureau of Weights and
Measures in 1889. Meter No. 27, scaled in its metal case, is preserved in a fire-
proof vault at the Bureau of Standards. :
Comparisons made prior to 1893 indicated that the relation of the yard to the

meter, fixed by the act of 1866, was by chance the exact relation between the inter-
national meter and the British imperial yard, within the error of observation. A
subsequent comparison made between the standards just mentioned indicates that
the legal relation adopted by Congress i5 in error o.0001 inch; but, in view of the
fact that certain comparisons made by the English Standards Office between the
imperial yard and its authentic copies show variations as great if not greater than
this, it cannot be said with certainty that there is a difference between the imperial
yard of Great Britain and the United States yard derived from the meter. The
bronze yard No. 11, which was an exact copy of the British imperial yard both in
form and material, had shown changes when compared with the imperial yard in
1876 and 1888, which could not reasonably be said to be entirely due to changes in
Bronze No. 11.  On the other hand, the new meters represented the most advanced
ideas of standards, and it therefore seemed that greater stability as well as higher
accuracy would be secured by accepting the international meter as a fundamental
standard of length.

Application of the Metric System. — In the practical application of the metric
system in machine shop and-drafting-room work, the part of the system with
which the draftsman and machinist come into direct contact is the length measure-
ments. The length units of the metric system that are most generally used in
connection with any work relating to mechanical engineering are the meter, the
eentimeter, and the millimeter. The decimeter is not commonly used as a length
measurement. On mechanical drawings all dimensions are generally given in
millimeters, no matter how large they may be. In fact, dimensions of such machines
a8 locomotives and large electrical apparatus are given exclusively in millimeters.
This practice is adopted to avoid mistakes due to misplacing decimal points, or mis-
reading dimensions if other units are used as well. When dimensions are given in
n;il]imeters, the majority can be given without resorting to decimal points, as &
millimeter is only a trifle more than 342 inch. Only dimensions of preasxon need
be given in decimals of a millimeter; such dimensions are generally given in hun-
dredths of a millimeter — for example, 0.02 millimeter. As o.o1 millimeter is equdi
to 0.0004 inch, it is seldom that dimensions would be given with greater accuracy
than to hundredths of a millimeter.

Drawings made to the metric system are not made to scales of 1%, i, ¥, etc., as
in the case of drawings made to the Engllsh system. If the object cannot be drawn
full size, it is generally drawn 14, s, size, and, if this is too large, it is drawn 34, }o,
140, 140, }o0, }400, }600, OF 31000 size.

Tables of Metric Equivalents.— The following tables for the conversion of
millimeters into inches and féeet into miilimeters and vice versa are based on one
inch equels 25.4 millimeters, exactly. This is American Standard practice for
industrial use and has aldo been adopted by industry in Canada, Great Britain,
Germany, Italy, Russia, Switzerland, Sweden, and other countries. The conversion
tables for feet into meters, miles into kilometers, square inches into square centi-
meters, and square feet into square meters are based on one meter equals 39.37
iiches, The use of 25.4 millimeters equals one inch, exactly, results in an inch that
is shorter than the inch based on one meter equals 39.37 inches by appmnmately
two parts in one million.
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moleonwtdm‘nbles —-Onﬂusandfollowmgpngmublesmgimwlndi
“permit conversion from Exiglish to metric units and vice versa over & wide range of.
" valyes, -Where the desired value cahnot be obtained directly from these tables, s
ﬁmﬂeaddihonoftwommonvnluutakmdirecﬂyfromthetablewﬂmﬁmu
shown in thie following examples:
Mﬂe e l"lnd the millimeter eqmvalent of 78 mchns.
7oin, -!,7780°omm
. -8in. = 203.200 mm
, 78m. -x,g&xaoomm
Eumpkz.ﬂndthemd:equivalentof&gmm
80. ‘mm = 3.1496 in.

4. mm =oxs7sin
0.9 mm = 0.0354 in.

849mm = 3:3425 in.

!nch—mmlutu And Incl:—-—Ceaamster Conveulon Table?®
) maeedon:mch =-zs4zmlhmeteu mntly)f

: 'INC}!ES] TO'»MILLIMEITERS
In., i!m In. Mm. | In. - Mm.| I Mm. | In Mm.
10 . 234.000- 1. ¥ " 28.400 |'0.1 ‘2.540 { 0,01 - -0.25¢ ]| 0.00t “g.0a8 |
20. . So8.000{ % '50.800 {0.2 - :S.080 Jo.02 . " 0.508 | 0.002 o.058
3 . y62.000|] 3 - "76.200] 0.3 7.620 [0.03 .. .0.762 | 0:003 =~ 0076
o 1,016,000 ) 4 °  Yo1.600 | 0.4 10.360 } 0.04 . . 1.016 { 0.004 . 0.¥62 § -
$o- ‘1370000 § 127.000 { 0.5 12.700 | 0.08 . . ‘L.370 | 0.00§ - 0.137.)
60. " x524.000] 6 " .is2.400] 06  ‘15.240]0.06 . I.574[0006 oisa}.
90 - L778.%00 | 7 _i7r.80} 0.7 ‘17.780 J0.07 .0 - 1.778 [ 0007 * 0.178 |
8o  2032.600| B': 2032007 0.8 30.320 | 068 ' 2:032 | b.co8 - .0.303 |
] 90 2386.000 P 9 - 228.600]0.9" - 22.860 [0:00 ' '2.38§{ 0.000 . 0.229"
200F. 2,340,000 110 ;. * 254.000 | 1.0" © 35400 f0.d0 . - 2.540 [ o.000 “o.2855 ]

 MILLIMETERS'TO INCHES

-3 B
’E‘. :

In. | M. .~ Ia.}] R (N

.. 0.3937) Y- - ©.0394 |01 " 0,0030
20 o.7814| 3 0.0y87 | 0.2 6.0079 |
L3 18l o3 o118k | 0.3 o.0118

d  TE.5w8 4 0.1575 [ 0.4 ' o0.01§7

L850 1.96851.°§ . ©0.3968 | 0.5 0.0197
| 60 - 236221 6  ©.2362{0.6. @ 40336
70 - .2.98507) 7. o 62756 [ 6.7 0.0376 { 0.07.

8o 31496 B o.31850 | 0.8 | o.oi1§"

-9 3.5433| 9 - o033 |09  po3s4| 0097 .t ;
| 100 - " 3.9370 { 10 - 03937- 1.0 _,.-66394 0.10 - 00839 |

o

'f:‘§:§ n{?i%té';?éf [prmssesiant] |

‘_ 8 sh:(t decimal point in n:m column onep!ace to left and

Coin, =1,016mm=1p1 Gcm

‘1 Mok ccnnmetefs to. tmhu -shift dmmﬂ pmnt ufwnmneter vdﬂe one phu to right' g
lnd-mter o ‘columm, thus

_j 1ocm=7eomm-a1mtinches .
"Amena.u Smndnd Pnctloelo'r Ind\uhia‘l.Ule (ASA Bas. 1) .
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Decimals of an Inch to Millimaters =~ .
.- (Based on X inch = 25,4 millimstert, ectly)
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Decimais of an Inch to Millimeters
(Based on 1 inch = 25.4 millimeters, exactly)

Millimeters

es 'o.ooovl.'Lo.oo! I;.mz [»o.oos l 0.004 Lo.oos Lo.oqs] °‘°°LL°‘"°8_' ©.009¢

12,7000
12,9540
13.2080
13.4620
13.7160

§ 58%%%

13.9700
14.2240
14.4780
14.7320
14.9860

00003 000v0
3
o

§

5

15.2400
15.4940
15.7480
16.0020
16, 2560|

gose PR
388 £¢88¢

|16.5100
16. 7640
17.0180
17.2720
17.5260

€

e -
8

17.7800
18.0340|
18,2880
©.730 |18.5420
b.740 [18.7960

0.750 |19.0500
0.760 [19.3040
0.770 119.5580
0.780 (19.8120
0.790 {20.0660

o000 owooo

73'.-
o0

'0.800 [20.3200
o.810 |20.5740
0.820 [20.8280
©0.830 |21.0820
0.840 ]21.3360

0.850 |21.5900]
0.860 |21.8440
0.870 j22.0980
©0.880 |22.3520
0.890 |22.6060

0.900 |22.8600
0.910 |23.1140
0.920 |23.3680|
0.930 [23.6220
0.940 |23.8760

0.950 |24.1300
.960 |24.3840
970 . 124.6380
.980  {24.8920
0.990 (25,1460

1,000 |25.4000

12,7254
12.0794
;3. 2334

3.4874
13.7414

13.9954
14.2494
14.5034
14.7574
15.0114

15.2654
15.5194
15.7734
16,0274
16,2814

16.5354
16,7894
17.0434
17.2974
17.5514

17.8054
18.0594
18.3134
18.5674
18.8214

19.0754

19.8374
20,0014

20.3454
20,5994
20,8534
21.1074
21,3614

21.6154
21.8694
22.1234
22.3774
22.6314

22 8854
23.13%4
23.3034
23.6474
23.9014

24.1554
24.4094
24.6634
24.9174
25.1714

12.7508
13.0048
13.2588
13.5128
13.7668

14.0208

20.1168

20. 4708
20.6248
20,8788,
21.1328
21.3868

21.6408)
21.8048
22, 1488
22,4028
22, 6568

22,9108

12,7762
13.0302
13.2842
13.5382
13.7922

14.0462

14.2748|14.3002]
14.5288{14. 5542
14.782814.8082
15.0368|15.0622

15.2008/15. 3162
15.5448115.5702
l15.7988|x5.8242
16.0528]16.0782
16.3068(16.3322

16.5608{16. 5862
16.8148]16.8402
17.0688{17.0942
17.322817.3482
17.5768|17.6022

17.8308{17.8562
18.0848(18.1102
18.3388[18. 3642
18.5928{18. 6182
18.8468(18.8722

19.1008|19. 1262
19.3548{19. 3802
19.608819. 6342
19.8628]19. 8882

20.1422

20.3962
20.6502!
20.9042
21.1582
21.4122

21.6662
21,9202
22.1742
22, 4282]
22.6822

22,9362

23.1648]23.1902
23.4188123 . 4442
23.6728|23.6982
23.0268123.9522

24.1808|24. 2062
24.4348124 . 4602|
24.0888/24. 7142
24.0428]24. 9682
25. 196825, 2222)

12.8016(12.8270[12.8524
13.0556|13.0810{13. 1064,
13.3096]13. 3350113. 3604
13.5636113.5890]13.6144,
13.8176(13.8430}13.8684;

14.0716{14.0070|14.1224
14.3256(14.3510|14.3764
14.5796114.60501%4.6304

15.0876115.1130|15.1384]

15.3416/15. 3670(15. 3924,
15.5956[15.6210/15.6464,
15.8496|15. 8750/15. 9004
16.1036{16. 1200[26. 1544
16.3576{16.3830]16. 4084

16.6116{16.6370(16.6624;
16.8656{16.8910{16.9164
17.1196]17.1450}17.1704,
17.3736{17.3090{17.4244

18.1356[18. 1670]18. 1864
18. 380618, 4150(18.4404

14.8336[14.8590[14.8844;14

17.6276{17.6530]17.6784)17.!
17.8816(17.9070117.9324|17.9

12.8778{12.9032
13.1318(13.1572
13.3858[13. 4112
13.6398]13.6652]
13.8938{13.9102

14.1478}14.1732
14.4018[14.4272

16.1798 52|
16.4338{16.4592

16.9418/16.9672
17.1958|17.2212

118.6436|18. |18.
18.8976]18.9230{18.9.

19.1516(19. 1770|19. 2024,
19-3056 19.4310|19. 4564,
19.6596|19.6850]19.7104|
19.9136]19.9390(19.9644
20.1676]20. 1930(20.2184

20. 4216}20. 4470(20. 4724
20.6756{20. 7010120. 7264
20.9296|20.9550}20.9%04
21.1836{21.2090|21.2344
21.4376)21. 4630}21.4884

21.6016(21 717021, 7424
21.9456{21.9710|21. 9964
22.1996]22.2250{22. 2504
22.4536]22.4790)22. 5044
22.7076]|22.7330|22. 7584

22.9616]22.9870]23.0124
23.2156/23.3410{23.2664
23. 4696}23. 4050]23. 5204
23.7236]23. 7490(23. 7744,
23.9776|24.0030}24. 0284

24.2316]24.2570124.2824)
24.4856(24 . §110(24. 5364
24.7396124. 7650|24.7904]
25.2476)25.273025.2984

24.9936(25.0190|25.0444{25

19.2278(19.2532
19.4818(19.50%2
19.7358|19. 7612
19.9898]20.0152
20.2438{20.2692

20.4978(20.5232
20. 7518|20. 7772|
21.0058)21.0312
21, 2598|21. 2852
21.5138]21. 5392

21 .76'78121. 7032
22.0218(22.0472
22.2758122. 3012,
22.5298|22.5552
22.7838(22.8092

23.0378|23.0632
23.2018/23.3172

24.815824.8412
E 250052
25.3238)25. 3402

e PRI

12.9286
13.1826
13.4366
13.6906
13.9446

r4.1982
14.452
7066

14.9606
18,2146

15.4686

17.
17.7546

18.0086
18.2626
185166
18. 7706
19.0246

19.2786
19.5326
19. 7866
20,0406
20,2046

20. 5486
20.8026
21.0566
21. 3106
21.5646

21.8186
22.0726
22,3266
22.5806
22,8346

23.0886

23.3586
24.6126
24. 8666
25.1206
25,3746

Use previous table to obtain whole inch equivilents to add to ﬁééimalhmluivaknts
e

above. Al value
figures are all zeros.

s given in this table are exaot; figures to the right of t!

ast place
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WEIGHTS AND MEASURES

Millimeters to Inches

t (Based on 1 inch = 25.4 millimeters, exactly)

Milli-
meters

Inches

2
~

0.03937/0.07874
0.43307
0. 82077)
1.22047
rl.ﬂuﬂ

2.00787{2. 04724
2.30220|2.40357]3. 44094,
2. 75591 (2. 7952813 . 8346!
3. 1406113. 18898|3. 22833
3.54331{3.58208{3.62205

0.39370
0.78740
1.18110

1.57480
1.96850

3.9370113.9780814 01575
4.3307114. 37008(4. 40945,
4.73441]4.763784.80315)
5.X1811]5.15748|5. 19685,
5.51181(5. 55118|5. 50085
90551 (5. 0448815, 9842
299ax6.33858/6. 37795
Ggggx 73228(6. 7 165

117:1259817.1 535
51969|7. 55906

o
48031

3.
6.2 6.
6. 6.
7. 7:
7. 7.
7.87402(7.91339]7-95276
8.267728.30700/8. 3464618
8.66142(8.70079{8.74016
9.05512(9.0044919. 13386/
9.44882(9. 48819(9. 52756

9.84252|9.8818919. 92126
10.2362[10.2756/10.3150
10.6209{10.6693
11.0630
11.4567

11.8504
X2. 2441

10.7087
11.7024
11,4961

11.0236
1X.4173

11.8110
12.2047

2
12,2835

4
| xs mskisw

12.6378
13.0315
X3.4252;

12.6772

13.0709]
13.4646

12,5984
12,9921

13.3858

0. 11811
0.51181
e
1.2992:

1.69291

2,08661

0.19685)|
C. 59055/
0.98425
1.37795

©0.15748
0.55118
0.94488
1.33858
1.%73228

1,77165
2.72598

3. 98425[6.02362

087)10. 7480

8808(11.9201

3.16535
2. 51960,
2.9133012.
3.30709
3. 70079,

4.09449
-4881914
4 88189

2, 48031
3.8%402
3.20772
3.66142
4.05512

88214

44
4.84252

374016

4.13386
.52756
4.92126

0.23622
0.62992
1.02362
1.41732
1.81102

2.20472
2.59843
2.99213
3.38583
3.77953

4.17323
4. 56693
4.96063

5.23622

5.27559
5.62002]5. 660

5.

6.06299
6.45669
6.85039
7-34409

. 10236
.49606(6
.88976
7.28346

5/6. 41732
6.81102
7.20472
7.59843|7.63780

7.99213 8.03150/8.07087

.38583]8. 42520]8. 46457
8.77953|8.81890(8. 85827
9.17323{9.21260(9.25197
9.566939.60630]9.64567

9.96063]10.0000|10.0394
10.3543(10. 3937{10. 4331
10.7874]10.

T1.1811{1X,2205]
11,5748]11.6142

11.9685
12,3622
12.7559
13.1496

II.1417
11 .5354

12,0079
12.4016
12.7953
13.1890
13.5827

12.3238
12.7165
13.1102
13.5039

13.8583
14.2520
3]14.6457
00001{15.0394

1& '2795 138189
2126

15.8268
16,2205
16.6142
17.0079
17. 4016

480(15.7874
xg m:;
10.57.

16. 5685
17.3622

19.2013(10.3307[19. 3701

I15.4331]

1890}18. 2283

13.5433

13.9370
14.3307
14.7244
15.1181
13.5118

13.8976 13.9764
14.370L
14.7638
15.1575
15.5512

15.9449

15.4734

15.8661
16.2598
16.6535
17.0472
17.4409

17.8346

58,2005
.2992
16.6929
17.0866
17.4803

=
o

16.7323
17.1260

17.5197
17.8740{17.9134

7.67717|

5.35433

708665 74803

6. 14173

. 5354
6.92913
7.32283
7.71654

«

0.27559
0.66020
1.06299
1.45669
1.85039

2.24409|
2.63780
3.03150
3.42520
3. 81800,

4. 21260
4.60630

5.39370
5.78740

6. 18110
6.57480

96850
7.36220
7.75591

N O

g .11024
- 50394
8.89764
9.29134
9.68504
10.0787
10.4724
10.8661
11.2598
11.6535

12.0472
12,4409
12.8346
13.2283
13.6220

14.0157
14.4004
14.80,
15.1969
15.5906

15.9843

3386/16.3780

16.7717
17.1654
17.5591

17.9528

18.2677138. 3071
18.6614/18.7008
10.0551.19.0945
19. 4488(19. 4882

18,6230
19.0157
19.4094

18. 3465
18.7402
19.1339
19.5276

8. 14961
8§.54331
8.03701
9.33071
9.72441

10,1181
10,5118
10.9055
11.2092
11,6929

12,0866
12.4803
12.8740
13.2677
13.6614

14.0551
14.4488

15.2362
15.6299

16,0236
16.4173
16.8110
17.2047
17,5984

17.9921
18,3858
18,7795
19.1732
19,5669

0. 31496
0, 70866
1.10236
1.49606
1.88976

2.28346
2.67717
3.07087
3.46457
3.85827

4.35197

5.00000|§.

10.1575
10.5512
10.9449
11.3386
11,7323

12,1360
12.5197
12,0134
13.3071
13.7008

14. 0943

1i14.8425|14.

17.2441
17.6378

18.0315
18.4252]
18, 8189
19.2126
19,6063

2.32283
2.71654
3.11024
3.50394
3.89764

4.29134
4. 4
5.07874
5.47244
5.86614

6.35984
6.65354
7.04734

7.44094
7.83465

8.22835
8.622058
9.01575
9.40945
9.80315

Y0.196!
10.5
IOo.
11.3780
L7717

12.1634
12.5591
I2.9528
13.3465
13.7402

14.1339
14.5276
14.9313
15.3150
15.57087

16.1024
16. 4961
16.8808
17.2835
17.6772

18.0

18.4646
18,8583
19.2520

19.6457




{Based on 1 inch = »5.4 millimeters, exactly)
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WEIGHTS AND MEASURES

Fractional lnch—.-.mllimetm' and’ Foot-;-Miuhnater Conversion Tables
(Based on 1 inch = 25.4 millimeters, exactly)*

FRACTIONAL INCH TO MILLIMETERS

[
-]
=|
8

* American Standard Practice for l}{dumm Use (ASA Bas.1)

Eum’k 1 Fmd mxlhmeter eqmvalen.t o! 293 ieet. s‘ 64 inches.

B - T - - Goﬁo mm
" goft S m27432, mm
3ft - = g14.4 -mm

= 127.6- mm

adn. = - iB653mm
m(t.;‘%« m.-Sg.aszossmm';

Eﬂmﬂc 2: Pind mxl“'n-vtu- equh alent of 1. 86 feet.”
70. ft'= 31336,  mm
- ft=304.8 mm
Boft = 243.84 ‘mm
Lofft = ' 18288 mm
-71.86 ‘t_f' 21.952.948 mm

. .4 In, Mm. | In. Mm, | In. Mm,
4 0.397 1744 6.747 3364 13.097 4864 19.447
e 1) 0.794 | 942 7.144 | %2 13:494 | #54s - 19.844
B 1.19% 1964 7.541 3564 13.891 5164 20. 241
He 1.588 ° ) 7.938 | He 14.2f 1344 20.638
86a 1.984 2164 8.334 3764 . 14.684 8364 21.034
$43 2.381 | 1342, - 8.731L ‘96: ‘'15.081 .| 3% 21.431
% 2.778 2344 9.128 296 35.478 | 5864 21.828
3 3175 | %6 . 9.525 | 56 15.875 | 76 . 22.235
: 964 '3.872 2564 9.922 434s.  16.272 - 5744 22.622
849 3.960 | 1342 '20.319 | 3442 16. 3943 23.019
. s 4.366 3764 10.716 | 4364 ” 4 23.416
346 4.762' | Ye 11,112 | 34e 17.462 | 184 23.812
1364 . s.;;z 2944 11 4564 '17.859 616e 24.209
V43 5. 1549 I, 254a 18.256 | 334y 24.606
1564 5.953 3164 12.303 4% 18,653" 6364 25.003
R 6.350 | 35 ‘12.700 | 34 E 19.050 | 1 25.400
INCHES TO MILLIMETERS
In, Mm, | In, Mm. | In, Mm. | In. Mm. | In. Mm. | In. Mm,
b 4 25.4 | 3 76.3 |5 1310 | 7 177.8] 9 <2286} 11 279.4
2 50.8 |4 101.6 | 6 152.4 | 8 203.2 | 10 254.0 | 12 304.8
. FEET TO MILLIMETERS
Pt. Mm. [ Ft. -~ ‘Mm. | Ft. Mm. | Ft. Mm. | Ft. Mm.
100 480 | 16 48] 1 8lox .48 | o.0r .048
200 22.960 20 2',096 2 9.6 | 0.2 g i | 0,02 2096
300 91,440 | 30 . 9144 | 3 914.4 | 0.3 '91.44 | 0.03 9.144
400 331,930 ' 40 12,392 | 4 1.219.2 | 0.4 12¥.92 | 0.04 132,192
22 152,400 |- gg 15,240 z b3 4 of{o.5 152.40 o.:g 15.240
182,880 18,288 1,828.8 | 0.6 182.88 | o. 18,288
zz 213.360 ;: 21,336 | 3 2,!33.6 0.7 213. 0.07 n.ﬁ
243,840 24,384 3,438.4 { 0.8 243. 0.08 24.
900 - 274,320 | 9o 743271 9 2,743:2 | 0.9 274.32 §{ 0.09 ﬂ-%
1,000 204,800 | 100 - 30.480 | 10 3.048.0 | 1.0 304.80 | 0.10 ' '30.480
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WEIGHTS AND MEASURES

Foot—Meater and Mile—Kilometer Conversion Tables
(Based on I meter = 39.37.inches)*

FEET TO METERS:! .,
(1 ft. = 0.304801 m.)

Feet Meters | Feet Meters | Feet Meters | Feet Meters | Feet Meters
100 30.480 | 10 3048 | 1 0.305 { 0. " 0.030 |0.0f ‘0.003
200 6o.960'] 20 6.006 | 2 0.610 | 0.2 0.06I [ 0.02 0.006
300 gt.440 | 30 9.144 | 3 ©.9I4 1 0.3 ©.00r | 0.03 0.009
400 I2r.920 | 4o 12.192 | 4 1.219 {0.4 o0.,122 | 0.04 o.012
gg 152.400 g: 15.240 | § 1.524 | 0.5 : 0.152 | 0.05 o©.01§

] 182.88x |- 13.288 | 6 1.829 ) 0.6 '0.183)|0.06 o0.018
700 213.361 | 70 21.336 | 7 2.134 { 0.7 ©.213 | 0.07 0.031
800 243.841 | 8o 24.384°| 8 | 2.438 | 0.8 0.244 | 0.08 o0.024
goo 274.321{ 90 27.432 1 9 2.743 ) 0.9 - 0.274 ] 0.09 0.027

1,000 304.80x | 100 30.480 | 10 3.048 [ 1.0 :0.308 | 0.70 0.630

¢ METERS TO FEET
(X m. = 3.280833 ft.)

Meters Peet | Meters Feet | Meters Feet | Meters Feet { Meters Feet
100 328.083 | 10 ga&os T 3.281 Lo.x 0.328 | 0.01 o.ggg
200 656.167 | 20 5.617 | 2 6.562 | 0.2 0.656 | 0.02 o.
300 984.250 | 30 98.425 ) 3 9.842 10.3 0084|003 o0.008
400 1, 1:.332 40 I31.233 | 4 13.123:|,0.4 X.312 | 0.04 o.xz:
500 1,040. 411 50 164.042 | 5§ 16.404 {i0.5 1.640 | 0.05 0. X
600 !2965530 Gg b gssg 6 xg.ﬁgg 0.6 1.968)|0.06 o0.197
700 2,296.583' 1 7 229 7 22.9 0.7 2.297 0. o.
800 2,624.667 262.467 | 8 26.247 | 0.8 2.625 o.gg o.:gg
goo 2,952.750 | 9o 205.37151 9 .29.538 ] 0.9 2.953 | 0.09 0.295

1,000 3,280.833 | 100 328.083 | 10 32, 80 1.0 3.281 {o.10 0.328

MILES TO KILOMETERS
- (£ tnile = 1.609347 km.) .

Miles Km. | Miles = Km. | Miles Km. | Miles Km. | Miles Xm.

1,000 1,609.35 00 -« I60. 10 16,09 1 1.61 | 0.1 0.1

3,000 3.218.60 200 3.8y 20 32.19 | 2 3.22{0.2 0.32
8,000 4,828.04 300 4832.80 | 30 48.281 3 4.83 | 0.3 o.g
4,600 6.437.39 | . 400 643.74 | 40 64.37 1 4 6.44 (0.4 o.
5,000 8,046.74 500 804.67 gg 80.47| S 8,08 o.g 0.80
6.000 9,656.08 oo 965.61 96.56 | 6 9.66 | o. 0.97
2,000 11,265, 43 700 1,126.54| 70 112.65% 7 11.27 ) 0.7 1.13
8,000 12,874.78 800 1,287.48 | 8o 128.75 | 8 12.87 | 0.8 x.29
9,000 14.484.12 900 1,348.41 ) 90 144.84 | 9 14.48 j 0.9 x.4§

10,000 16,003.47 | 1,000 1,609.35 | 100 160.93 | 10 16.09 } 1.0 X. 6!

.. KILOMETERS TO MILES
(1 km. = 0.621370 mile)

Km. Miles | Km. Miles | Km. Miles | Km. Miles | Km. Miles
1,000 621.37 100 62.14 1 10 621} 1 0.62 | 0.1 0.06
2,000 1,242.74 200 124.27 | 20 12.43 | 2 1.24 | 0.2 0.12
3.000 1,864.11 300 186.41 | 30 18,641 3 1.86 } 0.3 0.19
4,000 2,485.48 400 248.55 1 40 24.8 | 4 2.49 | 0.4 0.2§
5,000 3.106.85 500 310.68 | so0 3r1.07({ § 3.11 | 0.5 ©.31
6,000 3.738.22 600 372.83 | 6o 37.28] 6 3.73 | 0.6 0.37
7,000 4,349.59 { 700 434.96 § 70 43.50}) 1 4.35 ] 0.7 0.43
8,000 4.970.96 800 497.10 { 8o 40.71 1 8 4.9710.8 0.50
9,000 5.592.33 900 359.23 | 9o 55.92 | 9 5.59 [ ©.9 0.56

10,000 6,213.70 | 1,000 621.37 | 100 62.14 | 10 6.21 | 1.0 0.62

® Act of U. S. Congress, 1866. On this basis 1 inch = 25. 40005 mm, approximately.
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WEIGHTS AND MEASURES

Square Inch—8Square Centimeter and Square Foot—Square Meter Conversion Tables
(Based on I meter = 39.37 inches)*

SQUARE INCHES TO SQUARE CENTIMETERS
(1 8. in. = 6,.45163 sq. cm.)

Sq.In. Sq:Cm.JSq.In. Sq.Cm.|Sq.In. 8q.Cm.]Sq.In. Sq.Cm.JSq.In. Sq.Cm.

100 645.16 | 10 64.52| 1 6.45 | 0.1 0.65 | o.or 0.06
200 1,200.33| %20 129.03 | 2 12.90 | 0.2 1.29 | 0.02 0.13
300 1,935.49 | 30 193.55 | 3 19.35 | ©.3 1.94|0.03 0-;2
400 2,580.65 | 40 258. 07| 4 25.81 j 0.4 2.58 | o.04 o,
sco0 3,235.82 | 50 322.58 g 32.26 | 0.5 3.23 | 0.0§ 0.32
600 3,870.98 { 6o 387.10 38.71 | 0.6 3.87 | 0.06 0.39
700 4,516.14 | 70 451.61 Z 45.16 | 0.7 4.52 | 0.07 0.4%
800 5.161.30 ] 8o 516.13 51.61 | 0.8 5.16 | 0.08 0.52
900 5,806.47 | 90 580.65| 9 58.06 | 0.9 5.81 | 0.00 o.ga
1,000 6,451.63 | 100 645.16 | 10 64.52 | 1.0 6.45 | 0.10 0.65

SQUARE CENTIMETERS TO SQUARE INCHES
(1 5q. cm. = 0,155000 Bq. in.)

8q.Cm. Sq.In.|S8q.Cm.. Sq.In.i{Sq.Cm. Sq.In.|S

q.Cm. Sq.In.{Sq.Cm. Sq.In.
100 15.500 | 10 1.550} 1 0.155 | o.1 o.015 | 0.0x 0.002
200 31.000 | 20 3.100 | 2 0.310 { 0.2 o.031 | 0.02 0.003
300 5+ 46.500 | 30 4.650| 3 0.465 | 0.3 0.046 | 0.03 0.00%
400 62.000 | 40 6.200 | 4 0.620 | 0.4 0.062 | 0.04 o.006
300 77.500 | 5o 7.750 | § 0715 1 0.8 0.078 | 0.05 0.008
600 q3.000| 6o 9.300| 6 0.930 | 0.6 0.093 | 0.06 0.009
700 108.500 | %70 1085} 7 1.085 | 0.7 0.108 | 0.07 0.011
8cc 24.000 | 8o 12.400 { 8 1.240 { 0.8 0.124 | 0.08 0,012
9oo 39.500 | 90 13.950 | 9 X.395 | 0.9 0.X40 | 0.09 0.0k
1,000 I55.000 | 100 15,500 | X0 1.550 | x.0 0.155 | 0.10 . "~ 0.0K
SQUARE FEET TO SQUARE METERS
(1 8q. ft. = 0.0920034 8q. m.)

Sq.Pt. Sq.M.|Sq.Pt. S8q.M.|Sq.Ft. Sq.M.|Sq.Ft. Sq.M.[Sq.7. Sq.M.
1,000 92,903 | 1t00 9.290 | 10 0.929 | 1 0.093 | 0.1 0.009
2,000 185.807 ‘200 18.581 | 20 1.858 | 2 0.186 { 0.2 0,01
3,000 278.7I0 300 27.871 | 30 n,18z 3 0.279 | 0.3 0.
4,000 371.614 400 37.161 | 4o 3. 4 0.372 | 0.4 o.gﬂ
5,000 464.517 | 500  46.452 | S0 4.645| 5 0.465 1 0.5 9.
6,000 557.420 600 55.742 | 6o 55141 6 0.557 | 0.6 0.056
7,000 650.324 900 65.032 | 70 6.503 | 7 0.65¢ | 0.7 0,068
8,000 743.227 8oo 74.323 | 8o 7.432 1 8 ©.743 | 0.8 0.074
9,000 836.131 [ 83.613 | 90 8.361| o 0.836 | 0.9 0.08¢4

10,000 929.034 | 1,000  92.903 | 100 9.200 | 10 0.929 | X.0 0.093
SQUARE METERS TO SQUARE FEET
(1 5q. m. = 10.76387 8q. ft.)

Sq.M. Sq.Ft.|Sq.M. Sq.Pt.|Sq.M. 8q.Pt.[Sq.M. Sq.Ft.[Sq.M. 8q.Ft.
100 1,076.39 | 10 107.64 | 1 10.76 | 0.1 1.08 | 0.01 0.11
200 32,152.77) 20 215.28 | 2 21.53 | 0.2 2.15 | 0.02 0.22
300 3,220.16 | 30 322.92] 3 32. 0.3 3.23 ] 0.03 0.32
400 4,305.55 | 40 430.56 | 4 43. 0.4 4.31 | 0.04 0,43
500 8.381.94 | %0 538.19 § 53.82 { 0.5 5.38 | o.08 0.54
600 6,458.32 | 60 645.83| 6 64.58 | 0.6 6.46 | 0.06 0,65
700 7,534, 'l! 70 753.47 | 7 75-35 | 0.7 7.53 | 0.07 0.7,
800 86u ig 8o ggg.n 8 - gg.;: 0.8 s.g; 0.08 o.lg
900 - 9,687. 90 .15 . 0.9 - 9. 0. 0.

1,000 10,763.87 | 100 1.076.;9 xg xw.ﬂz x.g 10.76 o.:g :.33

* Act of U. S. Congress, 1866. On this basis 1 inch = 25. 40008 mm, approzsimately.
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WEIGHTS AND MEASURES

Cgbic Inch—Cubic Ceatimeter and Cubic Foot—Cubic Meter Conversion Tables
{Based on I meter = 39,37 inchee)*

CUBIC INCHES TO CUBIC CENTIMETERS
(rcu. in. =16'387x6cu em.)

Cn.In. Cu.Cm.|Cu. In. Cu.Cm. Cu. In. Cu.Cm.[Cu. In. Cu.Cm.|Cu. In, Cu.Cm
100 1638.72] 10 163.87¢{ ¢ 16.39 { 0.1 1.64 | o.01 0.16
200 3.277.43| 20 327.74 ] 3 3277102 3.28 | 0.02 0.33
300. 4W6.15 | 30 49162 3 49.16 }.0.3, 4.92 ©.03 0.43
400 6,554.86 | 4o 655.49 1 4 05.55 1 0.4 6.56 .04 . - 6.
300 8193.58! 350 819.36 { § 81.94 1 0.8 8.19 { 0.08 -0.82
600 . 9,832.307| 6o 983.23]| 6 98.32 | 6.6 9.83 | 0.06 0.98
700 11,471.01 § 70 1,047.10} ¥ 114.71 | 0.7 X1.47 | 0.07 1.18
800 13.109.73 | 8o £310.97] 8 . 131.10 | 0.8 13.11 | 0.08 1.3t
900 14,748.44.) ‘90 ‘- X.474.841 9 147.48 | 0.9 14.75 | .09 !.3“1

1,000 - 16,387.16 | 100 1,638.92 | 10 163.87 { 1.0 16.39 | o.10 . 1.

CUBIC CENTIMETERS o CUBIC INCHES
(‘1 cm. = 0.0610234 cit. in.)

Cu.Cm. Cu.In.|Cu. Cm. Cu.In.{Cu. Cm. Cu.In.jCu. Cm Cu.In.jCu. Cm. Cu.In,
1,000 - 61.023 100 6.102 | Io 0.610 }, 1 0.061 |-o0.1 ©.006
2,000 122,047 | 200 12.208| 20 1220 2 0:122 | 0.2 0.012
3.co0 183.070 300 18.307 | 30 1.831| 3 0183 {0.8 - 0.018
4,000 244.094 ] 400  24.409 | 40 2.441 ] 4 0:244' | 0.4 0,024
8,000 305.117 |- §o0  30.512 | 50 3.081 g 0.308 { 0.8 6.031
6,000 366.140] 6oo  36.6r4 | 60 3.661 0.366 | 0.6 0.037
000 427.164 | 00 42716 | 70 4:372 ; _o0.4a7 1 9.7 ©0.043
000 488,187 80 48.819) 8 4.882 0.488 | 0.8 ©.049
9,000 549.211.| 900  54.92T | 90 5.492 | 9 ©.549 } 0.9 0.05§

| ¥0,000 610,234 | 1,000 61.023 | 100 6.102 | 10 o.610 | 1.0 0.061

CUBIC FEET TO CUBIC METERS
(z cu.ft. = 0.0283170 cu. m. )

Cu. Pt Cu. M|Cu. Ft. Cu. M.[Cu. Ft. Cu. M.[Cu.Ft. Cu. M.[Ci.Ft. Cu. M|
1,000 28.317 | 100 2.832 1 10 0.283 | 1 0.028 |.o.x o.}ggg
4,000 56.634 200 5.663 | 20 0.566 | 2 0.057 { 0.2 0.
‘3,000 * 84.951 }: 300 8.495 | 30 . 0.85 | 3 0.0851 0.3 0.008
4000 113.268 | 400 . 11.327 | 40 L1133 ) 4 0113 | 0.4 . o.011
5.000 141 88§ s00 14.158 | S0 1.416 | § 0.142 | 0.5 .;0.014
6,000 ,xgg.goz' 600 tﬁ.ggo, 6o x,g 6 o:x;g 0.6 - 0,017

000 198:219 { | 19.822 S & . o. 1 0.7 .- . 0020
Lono 226,536 gg: 22.634 33 4.265 1 -8 0.227 o..8, 0.023
9,000 . 254:853 900 - 25.485 ] 90 . 2.549 1 9 0.255 | 0.9 0.028

10,000 .283.170 xooo .317» ‘100 2.832 | 10 o283 1.0 Q.028 |

CUBIC METERS 'l‘O CUBI(‘ FEET

o A 1 pu,m. -3531u5cu t.

Cu. M. Cu. Ft.|Cu. M;. Cu. Ft.fCu. M. : Cu. Ft. Cu. M. Cu: FtCu. M. Cu. Pt
- %00 3,531.44 1 10 ;ﬁ.iq. k T 0.1 '3.83] o.0r .35

-+ 200. " 7,062.89 1. 20 . .2 2 7o Qa 0.3 .7.06 1 0.02 .71
300 10.594.34 | 30 1,059. .3 :os.gé, 0.3 -19.59 0.03 . 1.06 |-
400.14,125.78 1 .40 X 41258 § 4 I41. 0.4 14.13 § 0:04 N

- . 500 17,657.22| S0 1765.72 g 176. 0.5 17.66 | o0.05 7
G0 21,188.67 | 60 “2,118.87 - 211.80 | 0.6 21.19 | 0.06 2.12

- 700. 24.730.12 | 90 ‘2472.01 } Z 247.30 o.; 24.72 | 007" 2.47

. ‘800 28,281.56'| - 80. - 2,825.16.| & 283, 0. zs.;g .08 - 2.83

. 900 31,783.00] 9o 3178.30] 9 378309 - 3t .09 3.18
7.000. 35.314.45 {100 " 3530.44 |10 . 353.14| 1.0 - 35.31)0.T0 3.5

; ‘Moﬂl s. Oongress 1866 Onthhbnmxinchansmosmm.apmnmtely
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WEIGHTS AND MEASURES

Pound—Kilogram and Qunce-—Gram Conversion Tables

POUNDS TO KILOGRAMS (1 pound = 0.453592 kilogr:am)

Lb. Kg. { Lb. Kg. | Lb. Kg. | Lb. Kg. | Lb. Kg.
1,00C 453.59 I00 45.36 | 10 4.54| 1 0.451 0.1 0.08
2,000 o7.18 200 90.72 | 20 907! 2 . o091 0.2 0.09
3.,00C 1.360.78 300 136.08 { 30 13.61 | 3 1.36 | 0.3 0.4
4,000 1.814.37 400 -181.44 | 40 18.141 4 1.81 | 0.4 .18
5,000 2,267.96 500 226.80 | 50 2268 5 227105 0.23
6,000 2,721.55 600 272.16 | 6o 27.22| 6 2.72 { 0.6 ©.27
7,000 3.175.14 700 ,317.51 70 3L.75 7. 318 0.7 0.33
8,000 3.628.74 800 362.87 | 8o 36.20| 8 3.63 ] 0.8 0.36
9,000 4,082.33 g9oo 408.23 go . 40.82] 9 4.08 } 0.9 o.41 |

10,000 4,535.92 | 1,000 453.59 | 100 45.36 | 10 4.54 | 1.0 ©.45

KILOGRAMS TO POUNDS (1 kilogram = 2.204622 pounds)

Kg. Lb. | Kg. Lb. | Kg. Lb. | Kg. Lb. | Kg. Lb.
X,000 2,204 .62 100 220,46 | 10 22051 1 32.20 | 0.1 0.22
2,000 4.409.24 200 440.92 20 44.00 2 4.41 [ 0.2 0.44
3,000 6,613.87 300 661.39 | 30 66.14 | 3 6.61 { 0.3 0.66
4,000 8,818.49 400 881.85 | 40 83.18 | 4 8.82{0.4 0.88
§.000 11,023.11 500 1,502.31§ 50 1X0.23| 5§ 11.02 | 0.5 I.10
6,000 13,227.73 6oo 1,322.77 ) 60 132.28| 6 13.23 | 0.6 1.32
7.000 15.432.35 ‘700 1.543.24 { 70 154.32| 7/ 1543)0.7 1.%4
8,000 17.636.98 | 8oo 1763.70] B0 176.371| 8 17.64 } 0.8 1.76
£:000 19.841.60 900 1,084.16 | 90 198.42] 9 19.84 | 0.9 1.98

10,000 22,046.22 | 1,000 2,204.62 | 100 220.46 | 10 22.05 | 1.0 2.20

OUNCES TO GRAMS (1 ounce = 28.3495 grams)

Oz. G. | Oz. G. | Oz. G. | Oz. G. | Oz G.
10 283.50 | x 28.35 | o.1 2.84 | o.0r 0.28 | o.001 0.03
20 566.99 | 2 s56.70 } 0.2 5.6y} 002 o0.57]0.002 ©0.06
30 850.48 | 3 85.05{ 0.3 8.50 1 0.03 0.85 | 0.003 0.09
40 1,033.98 | 4 113.40 | 0.4 11.34 { 0.04 1.13}0.004 O.II
S0 141748 | 5 145.75 | 0.8 14.17 | 0.058 .42 | 0.005 0.14
6o 1,700.97| 6 170.70 | 0.6 r7.0f {006 1.70[o0.006 -0.17
7 1.988.46 § 7 198.45 | 0.7 19.84 | 0.07° 1.98 | 0,007 o©.20
80, 2,267.96| 8 226.80 | 0.8 22,68 | 0.08 2.27]0.008 0.23
9 2.551.46 | 9 255.15 | 0.9 25.81 1 0.09 2.55 | 0.009 . ©0.26

100 2,834.95 | 10 283.52 | 1.0 28.35 | 0.10 2.83 | o.ot0 0.28

GRAMS TO OUNCES (1 gram = 0.035274 ounce)

G. 0z. | G. Oz | G. Oz | G. 0z | G. Oz.
100 3.527| 10 0.353| r 0.035 | 0.1 ©0.004 0.0 ©.000
200 7.055 | 20 0.706 | 2 0.071 { 0.2 0,007 | 0.02 0,001
300 10.582 ) 30 1.058| 3 0.106 | 0.3 o.01x | 0.03 ©.00I
400 14.110 | 40 1.411| 4 0.141 | 0.4 ©.0I4 | 0.04 ©.00I
500 17.637 | 50 1.764| 5 0.176 | 0.5 o©0.018 ] 0.05 0,002
6oo 21.164 | 6o 2.316 | 6 0.212106 0021|006 0,002
00 24.602 | 70 2.460 ) 7 o.247 0.7 o0.025 }0.07 o©.003
%00 28.219 | 8o 2822 8 0.282 { 0.8 0.028 | 0.08 ©0.003
9oo 31.747) % 3175 9 0.317{ 0.9 o©.032{0.00 0.003

1,000 35.274 | 100 3.527) 10 0.353] 1.0 0035} 0.10  0.004
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WEIGHTS AND MEASURES-

Pounds per Square Inch—Kilograms per Square Centimeter and
Pounds per Square Foot—Kilograms per Square Meter Conversion Tables

POUNDS PER SQUARE INCH TO KILOGRAMS PER SQUARE CENTIMETER
1 1b. per sq. in. = 0.0703066 kg. per sq. cm.)

Lb/in* Kg/em® |Lb/in.t Kg/cm? |Lb/in® Kg/cm3|Lb/in.? Kg/emt|Lb/in:? Kg/em?
1,000 70,307 - 00  7.03t 10 0.703 I 0.070 o.I  0.007
2,000 140.613 200 14.061 20 1.406 2 0.T41 ‘0.2 0.014
3,000 210.920 300 21.092 30 =210 | 3 0.211 0.3  o©.03x
4,000 281.226 400 28.123 40 2.812 4 0.281 0.4 0,028
5000  35I.533 §00  35.153 50 3.518 5 ©.352 0.5 ©.035
6,000  421.840 600 42.184 6o 4.218 | 6 0.422 0.6 0.043,
7.000 492,146 700 49.215 70  4.921 -9 0.492 0.7 ©.049
8,000 562.453 800 56.245 8  5.635 8 0.562 0.8 o.056
9,000 632.759 goo  63.276 9 6.328 9 0.633 0.9 ©.0063

10,000 703.0060 1,000 70.307 00 7.031 10 o. 703 1.0 0.070

KILOGRAMS PER SQUARE CENTIMETER TO POUNDS PER SQUARE INCH

(1 kg. per sq. cm. = 14.22340 1b, per sq.in.)

Kg/cm* Lb/in.? |Kg/cm? Lb/in.? {Kg/cm? Lb/in.2jKg/cm? Lb/in% Kg/em? Lb/in?
100 1,422.34 10 142.23 b x4.22 0.1 1.42 0.0I o0.I4
200 2,844.68 20 284.47 2 28.45 0.2 2.84 002 0,28
300 4,267.02 | 30 420.70 3 42.67 0.3 4.27 0.03 0.43
400 5,680.36 o  568.04 4 56.89 | ©0.4 5.69 | o004 O.57
500  7,II1.70 5o 7IL.I% 5 71.12 0.5 7.11 c.0§ ©.71
6oo 8 .04 6o 853.40 6 85.34 0.6 8.53 0,00 o.8s
700 9,956.38 70  995.64 7 99.56 | o.7 9.96 | ©.07 1.0
800 11,378.72 [ 80 1,137.87 8 113.79 0.8 11.38 ©0.08 1.14
goo 12,801.06 g0 1,280.11 [} 128.01 0.9 12.80 0,09 1,28

1,000 14,223.40 00 1,422.34 0 142.23 1.0 14.22 0.I10 TX.42
POUNDS PER SQUARE FOOT TO KILOGRAMS PER SQUARE METER

- (£ 1b. per sq. ft. = 4.882409 kg. per sq. m.)

Lb/ttt  Kg/m? | Lbsitt Kg/m? | Lb/ft? Kg/m? | Lb/ft* Kg/m?* | Lb/ft* Kg/m?
1,000 4,882.41 | 100 488.24 I0 48.82 b4 4.88 | o1 0.49
2,000 9,764.82 200 976.48 20  97.65 2 9.%6.| o.2 0.98
3,000 14,647.23 3¢ 1.464.72 30 146.47 3 14.65 0.3 1.46
4,000 19,520.64 400 1,952.96 40 195.30 4 19.53 o.4 1.95
5,000 24,413.04 500 2,441.20 S0 244.12 5 24.41 0.3 2.44
6,000 20,204.4% 600 2,929.44 6o 292.94 6 29.29 0.6 2.93
7.000 34,176.86 700 3.417.69 70 341.77 7 34.18 [ o7 3.42
8,000 30,059.27 800 3,905.93 80  390.59 8 39.06 | o8 3.91
9,000 43,941.68 900 4.394.17 90  439.42 9 43. 0.9 4.39

10,000 48824 o9 | X000 4,882.41 100 488.24 10 48.82 1.0 4.88
KILOGRAMS PER SQUARE METER T0 POUNDS PER SQUARE FOOT

(1 kg. per sq. m. = 0.204817 1b. per sq. ft.)

Kg/m* . Lb/ftt | Kg/m? Lb/ft? | Kg/m? Lb/ftt | Kg/m? Lb/ftt | Kg/m? Lb/ft2 }'
1,000 204.82 100 20.48:] 10 2.05 I 0.20 0.1 0.02
2,000 409,63 200 40.96 .| 20 4.10 2 0.41 0.2 0.04
3,000 614.45 300 6r.a4 .| 30 6.14 3 0,61 0.3. o.06
4,000 819.27 400 81.03 . 40 8.19 4. 0.82 0.4 o0.08
5,000 1,024.08 500  102.41 | 50 10.24 s . 1.02 0.5 0.10
6b,000 1,228.90 600  123.89 60 12.29 6 . 1.23 | 0.6 0.12
7,000 1,433.72 700  143.37° 7 14.34 7+ 1.43 | 0.7 o.tg
8,000 1,638.54 800 163.85 i 8  16.39 8 1.64 | 0.8 0.16 .
9,000  1,843.3% 9c0 184.34 9  18.43 9 1.84 0.9 0.18.

0,000 2,048.17 | 1,000 204.82.] X000 20.48 10 2.05 1.0 .20
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WEIGHTS AND MEASURES.

Pounds per Gubic Inch—Grame per Cubic Centimeter dud Pounds per
Cubic Foot—Kilograms per Cuble Metei Conversion Tables:

11b. percu.in -2767974: per cu. cm)

POUNDS PER CUBIC INCH TO GRAMS PBR CUBIC CENTIMETER

| Lb.lin.' -G;/&n )

| 3000

KIDOGRAMS PER CUBIC

Ga snercu

METER TO POU
m. —ooGuaﬂalb.percu. t.)

Lb/m' G. Icm'Lb I‘n' G. Icm'Lblm' G. /cm'Lb'Iin' G. fem

100 2,767.97| 10 '316.80 1 " 27.68 ] 0.x. - © 2:77 |ro.01 .28

200. $.535.95 | 20 55360 } & 55.36 0.2 . 8.54 | 0.02 q.g
‘300 8,303.92.] 30 830.391 3 83.04 } 0:3 8.30 |-0.03 - o.

400 u.:g.g; 54: - :,;g;;:g' ; ; :xo._z: g.;. _:n g"l g .04 . :.u
13.839. ,383.99- X . . |0 . #

g: 16,607.84 | . 6o’ x.ﬁso.?lg 6 x%g.ol 0.6 xg 61 o.‘:z o llg

m 19.375.82 | 70 1.937.58 ; 193.76 'o'.z 19.38 o.g- 1.94

22,143.79 | 8o 2,214.38 221.44 | 0. 22.34 J 0 2,21

900 24,911.77 | 90 49118 | ¢, 249.12 | 0.9 . 24, g 0.00 2.49

1,000 27,679.74 | 100  2,767.97 | 10 276.80 | 1.0 . 7. o.10 2.77
GRAMS, PER CUBIC CENTIMETER TO POUN DS PER CUBIC INCH

: (1 g. per cu.. m.-ooaﬁmslb.percu.m) L

Q. fem.3 Lb. fin3]G. feih.3 Lb. /in#{G. Icm ? Lb. ﬁn 3|G. [cm ’ Lb findG. fem s 'L!}.]ih.'
Tooo 36.xa8 | 100 3:;3 J0 ezt 0.0 |o.x° - o.004
2,000 72.255| 200 7. 20 0.723| 2 ‘0.072 | 0.2 ©:007
3,000 108.382 300 10.838 | .30 1084 | 3 0,108 }.0.3 0.0IX "
4,000 144.510 400- 14, 40 : x.gg 4 . 0.145 | 0.4 0.014

. xso.ggl . 3:: 13.53 50.. b & g ©.181 o.g . 0.018
grooo Jxﬁ.”g X al.’” 69" :xﬂc . 0.217 § 0. ' 0.032 ]
,000 252.802 1. 25.280 1 . 53 0.253 | 0. 0.028
. gm é‘o:v ggoﬂ gg - g% g L g.zﬂg' o.; 0.020
9,000 L : 32.81 f .0, 0.9 - 0.0;

30,000 36I.275 | 1,000 36.z£ T00 3.613)10° .. - 6.‘;631" 'x_.g } ,q.pﬁ i
POUNDS PER CUBIC FOOT . KILOGRAMS PER CUI?IC‘METER

(x 1b. per cu. ft. = 16.01837 kg. percu.m) e .

Lb. /fit.? Kg. Im'h.b /ity Kg./m3Lb. fit3 Kg./m3|Lb. fit.3 Kg /m‘l.b /(t' Kz /m'
100 1601.84 { 10 360.18 | 1 16.02 | 0.1 1.60 | .01 0.18
200 320361 . 20 320.37 ) 2 : 3@.:8 0.2 3.20 | 0.02 T 0.32-
300 4,805.51 | 30 éioss 3 g: 0.3 8.81 0.03 o.g 1
400 6.,407.35'| 40 640.73 1 4. o7 }o.4 .41 o004 . o64]
oo 8,000.18 | S0 B00.92 g 8c.09 o5 - 8.0t | 0.08 o.80

. 6oo. 9611021 G0 96170 | 6" 96.1x [0.0 . g.g: 0.06 0.96 3
700 11,712.86 | 70" Liaxd9 )} 7 112.13- ;o.;,- I o,z S 1.2

" 800 '12,814.70 | 80 (x48r.471 8 128.35 | 0,8 * ' 13.81 ] 0.08 " .28
900 14.416.53 |- 90 1,441.68 1.9 %44.37 | 09 :g.ﬂ- 0.09 1.3;

16,018, 37 00 1.601.84 »x_o - 160.18°) 1.0 - . 16.0%'| 0.T0° .60

DS PER’ CUBIC l'OOT

Ks./m5 _Lb. f%
J-. 1,000 y

2.000
3,000

K. fm Lb. ped

300 - 6.3
30 l& 128
. 6oo 37 457
1,000 “‘3.8

Kg./m Lb: /e

%

83
Somaonn shm &

-
8

P
BEBIRERE

1 §szaseny

W

Kgm;.l Lb/lt
“o.082
0.12§
0.187
0350

o8B D0 0
SRR

Kz.lm ; Lb m .
B2 0.008]
6.3 . o012
a3 - 0.019.
0.4 0.033
0.5’ 0.03%
0.6 . 0.037"
0. ‘ C .. 0.084
e 0.050
0. o.

N 4
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wmcnrs AND MEASURES

- Bltish '!‘hotnul Uuit-—!‘oot Pound md Horson wer—Kilowait Cons csion Tables

o BR.ITISH THERMAL UNITS TO BOOT—POUNDS
: ( u w778, aﬁ I-t— b:)

Btu. .- Fab 'mu",' Foa, Bty yt.-xb mu Peb. |-Btu PIb,.
100, 1186 ] 10 83l 1 lox . .. oot 8
200 ~.155,6852 | 20 : x;.ssg 2 1.7;; 0.2 : !g 0.0% ] 15

1300 .. ‘233,478 1 30 2338173 2,335 0.3 233 | 003 23

= ERlp il @i Bl ol

.. Y 14 . B B -39.

- 333 w}g 80: g:xa 5 6.226 oiz T G;g 0.08" g:
900 - 700,434 |- 9o 79, 7.0064:[.9.9 ° 7 009 .. ! 70

2,000 . _7_98::23 100 i 10 7,783 x_g 78jor0. - 8

DR AYBOO.T-POUNDS TO BRITISH THERMAL UNI‘I‘S R
Cl it.-lb.-nooxz&guBtu) . o

Ptolb. . Biu | Fttb, Bt ] Ftib.  Btu | Ft.ib. Bta | Ptib. Bew |

70,000 - 13.849 | 1000 . 1.285| 100 o0.128| 10 o013] 1 0.001
20,000 698 2,000 2.510 400 0.257 | “2e 0.026 |. 2. 0.003

g dpLim R B SRR Rl i

. “'oqo am ",eoo ; 2'.’4:3, o § " o.064 | 5 a:oog
. t.w. " 97.008 é,oa‘r .»l.‘no : 2:: 0.771 | 6 oor7| 6 . o0.008

' 90,000 g,gu 000 . B, - 900 o‘% xg 0.090 ; .0.009
n.ow mg; g.ooo xo;? © 800 I sﬁ : °"l‘,’§ ¢ 0.0t
90,000 © I35, 116,000 . IT, 3.186 |. 9o o.x ‘9 0.012

700,000 13.499; ,:g’.ooo,‘ 13.849 x,g:: 1.285 {100 01|10 - o0.013

.. HORSEPOWER TO KILOWATTS
N . (r'hp. = 9.74570 kw.)t

Hp. ' “Kw.|Hp.  Kw|Hp. Kw.[Hp Kw [Hp. EKw
3000 4S.7| 00 746 ] 10 C7.81 1 egfex. o1
-2,000 . 1,49%.4 | . 200 149.5 | 20 4.9] 2 1.5] 0.2 o.1
3000 . 2:337.3{ 300 - %.1 ‘30 . zz.g 3 - 23§08 0.2
4,000 2, 8 400 .g 40 - 29. 4 3.0]lo4 = 0.3
,000 " 3.718.8 g .. .312.8 | g 37.3 g 3.7 a.g._ 0.4
Jee . iNssl e HME4 R 81 $ijoy of
o fwed| ko widl B B3 3 &lel o
g.000 63| g0 &) o 67.11 9 6.7 |09 0.7

20,000 - 7.457.0.] 1,000 ' 748.7 | 100 ‘.74.!_3 10 - 7.8 .0 0.7

" KILOWATTS TO HORSEPOWBR
(thw. = 1. u!ozhp )f

Kw. . Hp. | Kw. . - Hp. | Kw, Hp. 'K!. Hp. | Ew.  Hp.
1000 - L}ro| 100 x| 10 4} 1 1.3}lox - o1
2,000 - - 2,683.0[ 200 gg'.z 20° 23 2 z.:; 0.2 0.3

3000 40a3.1°] 300 q02.3% 3 02| 3 aolo3 o4
4000 - 5,3041) 400  536.4| 40 .23.6 4. i o

/8000 6,708.1 g: 6105 g: 7% g .7 o.g o.z
.0,000 ag % . g 80.5 8o0jo6 - o
000 . 9,387.1 z: i T 70 . 93.9 z 9.4 °Z 0.9
‘8,000 10,728.2 1,073.8| 8o 107.3 1007 | 0. %
9,000 12,069.2 | - 900 . 1,206.9 | 90 120,71 9 ‘12.3 | 0.9 - 1.2

10,000 13.410.2 | 1,000 I,341.0 100 - I34.I | To - 13.4 | 1.0 1.3

. ¢ Cohyersion factor defi "bylntemat:omlSteanableConfmce.xm
»'1Bnedonxhnrsenomr-ssofoot—noundspeueeon
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WEIGHTS AND MEASURES

Fundamental Electrical Units. -~ The fundamental electrical units of the
International System were, by international agreement, superseded by those of the
Absoluie System derived from the fundamental mechanical units of length, mass, and
time by use of accepted principles of electromagnetism with the value of the perme-
ability of space taken as 0.0000001 in the meter-kilogram-second system.

The relations between the mean international units and the absolute units are:

“one mean international ohm equals 1.00049 absolute ohm; one mean international
volt equals 1.00034 absolute volt. This change became effective on January 1, 1948.

The Ampere (unit of electric current). — The absolute ampere is the constant
current which, if maintained in two straight parallel conductors of infinite length,
of negligible circular sections, and placed 1 meter apart in 2 vacuum, will produce
between these conductors a force equal to 0.co00c002 meter-kilogram-second unit
(newton) of force per meter of length.

The Volt (unit of difference of potential and of electromotive force). — The volt
is the difference of electric potential between two points of a conducting wire carrying
a constant current of r ampere, when the power dissipated between these points is
equal to 1 watt.

The Ohm (unit of electric resistance). — The ohm is the electric resistance between
two points of a conductor when a constant difference ofspotential of 1 volt, applied
beétween these two points, produces in this conductor a current of r ampere, this
conductor not being the seat of any electromotive force.

The Coulomb (unit of quantity of electricity). — The coulomb is the quantlty of
electricity transported in 1 second by a current of 1 ampere.

The Farad (unit of electric capacitance). — The farad is the capacitance of 2
capacitor between the plates of which there appears a difference of potential of x volt
when it is charged by a quantity of electricity equal to 1 coulomb.

The Henry (unit of electric inductance). — The benry is the inductance of a closed
circuit in which an electromotive force of 1 volt is produced when the electric current
in the circuit varies uniformly at a rate of 1 ampere per second.

Power and Heat Equivalents

1 horsepower-hour = 0.746 kilowatt-hour = 1,980,000 foot-pounds = 2545 Btu
(British thermal units) j= 2.64 pounds of water evaporated at 212° F. = 17
pounds of water raised from 62° to 212° F.

i kilowatt-hour' = 1000 watt-hours =1 .34 horsepower-hour = 2 655,200 foot-
pounds = 3,600,000 joules = 3415 Btu = 3.54 pounds of water evaporated
at 212° F. = 22.8 pounds of water raised from 62° to 212° F.

-1 horsepower = 746 watts = 0.746 kilowatt = 33,000 foot-pounds per minute
= 5so foot-pounds per second = 2545 Btu per hour = 42.4 Btu per mxnute
= 0.71 Btu per second = 2.64 lbs. of water evaporated per hour at 212° F.

1 kilowatt = 1000 watts = 1.34 horsepower = 2,655,200 foot-pounds per hour
= 44,200 foot-pounds per minute = 737 foot-pounds per second w 3415
Btu per hour = s7 Btu per mmute = 0.95 Btu per second = 3.54 pounds
of water evaporated per hour at 212° F.

1 watt = 1 joule per second = 0.00134 horsepower = o.cor kilowatt = 3.42 Btu
per hour = 44.22 foot-pounds per minute = o0.74 foot-pounds per seoond
= 0.0035 pound of water evaporated per hour at 212° F.

t Btu (British thermal unit) = 1052 watt-seconds = 778 foot-pounds = o. 25:
lulogram calorie = 0.000292 kilowatt-] hour = 0.000303 horsepower-hour =

) 0.00104 pound of water evaporated at 212° F,

1 foot-pound = 1.36 joule = 0.000000377 kilowatt-hour = o.00129 ~ Biy =
0.0000005 hotrsepower-hour.

1 joule = 1 watt-second = 0.000000278 kilowatt-hour = 0.00005 Btu = u.74
foot-pound.
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