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No. 190 ¢—1924.
Avcvm_‘mmnr:m Prtions of B.E.S.A. Publication No. 28—1908).
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'_U_._._mT_ m._.\PZU\PE_U WHITWORTH (

BRITISH mzo_zmm%_.zo STANDARDS ASSOCIATION.
m<<v

PINS, WASI

mwmu_lj.. ERS AND STUDS.

BRIGHT HEXAGON BOLTS, NUTS,

B.S.W.

SET-SCREWS,

m_Nmm ;\a m. TO 2mn. DIA.
(All dimensions are m?os in inches.)
: , | 'y [
e Y : o (See Note * 3 7 1 9 : i g5/ |
B D Nominal Size fSee fo 9 " s | 5he | % | The | Yo | %he la Mhe'l 3 | 7o | 1 [ 1| 1Ya|1¥e | 12 1% 18] 2
RS o ,. Zowﬂm 3 No. of Threads per Inch A7) 00035) | (-0:0035) | (-0°0035) (-0:0040) | (-0:0040) | (-0°0040) A-o.gms (-0:0060) | (-0-0060) | (~0-0080) | (-0-0080) | (-0-0080) | (-0°0080) | (-0-0100) | (-0°0100} , {-00100) } (-00100) | (-0-0100)
L eabr e e T A AR m , 20 18 16 14 12 12 11 11 10 _ 9 8 7 7 6 6 = & 5 45
A o Width across Flats (Sce Note 1) Wzs Bt 0620 | 0596 _ 0705 | 0816 | 0916 | 1002 A 1002 | 1102 | 1983 | 1468 | 1-668 | 1845 | 9036 | 2200 | 2390 2586 | 2736 | 3126
| s , o | Max. | 0525 | 0600 | 0710 | 0820 | 0920 | 1010 | 1100 | 1200 | 1300 | 1480 | 1670 | 1-860 9050 | 2220 | 2410 2680 | 2760 | 3-160 . o - =

OIb,_(__....m_u_an oF INPUm O_u WO_..._.m b,Z_U Approximate Width across Corners c | oer | ooee | ooz | 095 ) 108 _ vas | 150 | 111 | 1es | 215 | 28r | 286 | 278 298 | 310 | 364 o P

, 1 O 1 SW. BOLTS. | - ST :
>= mw S. 2 w:mrﬁ Emvmm.o: wo_n..-.-mm:wv M0n|w0~.®<< Emmnﬂm Zﬁnm mﬁ& Slotted : nmno\h._ _ _ gflo _ _ _ -

N hall h bamier of q | Thickness of i Min. o7l T 026 | 03z | 037 | 045 | 048 | 064 | 069 | 065 . 076 . 087 ! 096 | 10T | I18 199 140 | 16l | 173 FOR

uts shall have a chamfier of approximately 30° o: their :Eua_. faces and all H ;_f lolt Head  Max| B 0-22 0-27 0-33 038 0-44 048 ¢ 065 | 060 | 066 077 088 , 008 109 1-20 1:31 142 | 163 175
B.S.W. Lock Nuts shall be mnuﬂ__m:._% 0—.-99&0%0& on both mm.omm N—wo the hexagonal J ' K L. e o _ S : — - ,
ﬁo:_o: of B.S.W. Castle Nuts érﬁ.m it joins tl tell t a_ : | #.i.ru 1 s_mﬂ__wwww Wmsmmw m“ EL | oso0 | 0625 | 0750 | 0876 | 100D 11251 1260 | 1376 | 15600 | 1760 | 2000 | 2250 | 2600 2760 3000 3260 |. 3600 | 4000 ~ _ | _, |
¢ 1e castellated portion. | == e Note ) | 3 ,m L L , _
P AFed ® O _ | —— | S | e B.SW. BRIGHT HEXAGON BOLTS,
B.S.W. Bright éwm:oam éros nrmEmo_.mm mrm: have a chamfer of - /Hm_m mmn“:momﬂ%& FS 0-20 021 | 0-31 0-37 0-41 047 = 063 0 57 0-64 “ 074 086 | 096 109 121 131 14 1-62 172 _ - L
approximately 30, ﬁ: " nlz !,.smt; M — T _“ | | — e = | mmqwmnxm m & mﬁdum
ien using Castle'| g 0-30 0-36 045 051 0-69 066 072 0-80 087 | 102 | 114 | 129 141 | 154 169 181 | 198 2 , /)\ .
}. e N , _ I . = . , c . : 28 — . .
The short ends om Wm 4< wzmrﬁ mE;J mrm: _::6 a o:m:&ﬁ. of ut ﬁmmn:ﬂowm.mw.s | “, ' e | S — | : o
. s , : . , R , i , ; ‘ . S o o .
approximately 45°, _u_ﬂ_m,_ﬁw__ Split Pin | (| 0070 | 0070 | 0104 | 0104 | 0138 | 013F | 0136 | 0166 | 0168 . 0199 | 0199 | 0228 ' 0228 © 0228 | 0261 ” 0261 | 0323 | 0-386 |
Fig, 4, el Sl e e o i i A R o S P o ! , i . - -
M, d ano K Amm..n 20._nuv ,_
SCREW THREADS. J B.SW. NUTS.
All Bolts, Set-screws, Nuts and wEﬁ_m m%wraa as _wmé Bright w.u:m Thickness of  Min- | o, 0240 | 0302 | 0365 | 0427 ) 0-490 g6z 0816 | 0677 | 0740 | 0865 | 0990 | 1105 | 1230 | 1355 | 1480 . 1605 | 1730 | 1880 | |
] Nut ' Max. 0260 , 0312 | 036 | 0437 | 0-500 | 0662 0625 | 0687 | 0750 | O-B78 1000 | 1125 | 1260 | 1-376 | 1600 | 14626 | 1730 | 2000 , , -
Set-screws, etc,, in addition to conforming with the dimensions given on this _ S LENGTHS f
L] . ,
~ sheet (B.E.S.A. Publication No. 190 c-1924) shall have their screw threads in : B.S.W. LOCK NUTS. mm . -1
: accordance with Tables 2 and 3 of B.E.S.A. Publication No. 92-1919 (formerly j:r_camm of | Min. N | o 0198 | 0240 | 0281 | 0323 | 0365 | 0408 | 0448 | 0400 | 0573 | 0656 | 0730 | 0813 0-896 | 0980 | 1063 | 1146 | 1313 OB v, |54 |3 | Ve | 1 |1Ve |1 (136 1% 156 |1% (178 | 2 |24 |2k o1 3 13%13%(3%]| 4 &\w__ 5 {5k 6

No. C.L. umuou_ wm Whitworth Screw Threads and their Tolerances, as m:. as Fig. 3. Lock Nut | Max. 0166 | 0208 | o250 | o2e1 | 0333 | 036 . 0-416 | 0458 | 0-500 | 0683 | 0666 | 0750 | 0833 | 0616 1000 | 1083 | 1168 | 1333 il |

nro% mUU_% | . | | _
| | B.S.W. m_lo.j..m_u NUTS. | Vo P—1— 177 1 -
B | ,:;w_:amm of | Min. M (0240 | 0302 | 0365 | 0427 | 0490 0562  0-615 | .0-677 |, 0740 . 04866.| 0990 | 1105 | 1230 | 1355 | 1480 1605 | 1730 | 1-980 _

. : _ _ :_mm& ?; z?. “ 0250 | 0-312 | 0376 |-0437 | 0500 | 0682 . 0625 | 0687 | 0760 | 0875 | 1000 | 1125 1950 |- 1376 | 1600 - 16256 | 1760 | 2000 _.

DIAMETER OF BOLT OR STUD (DIMENSION "A"). mwz,. of Nut to' Min. o | 06 | 0208 0225 | 0287 | 0305 | 0385 . 0428 | 0443 | 0606 | 0685 | 0710 | 0777 | 0902 | 1027 | 110 1930 | 1262 | 1418 Y6 o - |

.« . | - cttom c_v_oﬁ Max. - (-156 | 0218 ., 0235 1 029 313 | 03760 O : : 0 0 0 . 1047 : . : : _ !
The maximum diameter of the unthreaded portion of the bolt or stud is - e “ B + 0438 | 0463 | 0018 M 0695 | 0720 0797 | 0023 | 1047 | 1126 . 1200 132 | 1438 ,
on_\_m_ to the nominal m_No. w_m_m_/,_u_ﬁ:ma Width S 0-08¢ | (08¢ | 0125 | 0126 | 0185 | 0165 = 0165 | 0208 | 0208 | 0950 | 0-260 | 0290 | 0290 | 0280 | 0333 0333 | 0416 | 0600 3% V
obSlot | 7 | S S . DR S ,m | B — T g
The figures give Approximate - , o A S - ,m : B B - , Y )
g given in br NOW@HW are the toler ances ﬁ@ﬂa—nﬁwﬂm on this Quaoﬁm_os, ] De HFJO_. S| T 0-094 0:004 | . 0140 0-140 0187 0-187 0-187 0-034 0234 | 0-280 0-280 ! 0-328 | 0328 |6 0-328 0376 © 0376 _ 0468 0562 .
, pth of Slot | T | | . |
eg. the m_mBmﬂon of a1” B.S. 4< Bright bolt must lie between 17 m:m 0-992", : : ,, IS £ - M L/
16 - A
B.S.W. CASTLE NUTS. B
, Thick.ess of llexagon | , . _ . . . . . . i X ! I
R | | e “,.H___ﬁu*_@m_oﬂmg_ﬁw M Mwww | Mwww Nwmm NMMH _ Nwwm wmww o.ﬂm 0677 | 0740 0-866 | 0990 | 1106 . 1230 | 1366 . 1480 - 160 1730 | 1980
+tWIDTH ACROSS FLATS (DIMENSION "B, . R- xumr__:“,mln R S ot | A | | 5 0-625 | 0687 0760 | 0875 | 1000 | 1126 | 1960 | 1375 | 1600 1625 | 1760 | 2-000 15 - -
. R N | - | m.m;,_.. U 1 Thickness of #z_s. B 0334 | 0396 | 0505 | 0567 | 0677 | 073 080z | 0911 | 0-874 | 1145 | 1270 | 1433 | 1658 | 1683 | 1855 1980 | 21108 9-542
The widths given are the British Standard widths for B.S.W. Bolt-heads, A\DH_MDI& 1| cu;m.mm,-v_wmi_;_uﬁ.,..w | o34s | 0406 | 0615 | O0BT7 0687 | 0749 0812 | 0921 | 0084 H“ 1-155 A 1980 ; 1463 15678 | 1703 | 1876 ~ 2000 2218 | 2562
Set-screw Heads and Nuts. In cases where for any reason a smaller width R _ . c_,_:msén;ma_., Min [ o 0500 | 0-576 | 0-685 | 0796 | 01895 | 0086  1-065 | 1165 1265 1445 | 1635 | 1825 | 2016 | 2180 | 2:370 ' 9636 | 2715 | 3105 e
lated portions Z . T . Lo . . . . . i1 IR I, toa. Y . . 0.R . . ’
across flats is preferred, the >mmoo_m:o= ccommends the use of bolts, |  lowed portions | Max. T 0-510 4 o,%@ 0695 | 0805 | 0905 | 0996 1085 | 1186 | 1285 w 1466 | 1656 , 1845 2035 _m 2200 | 2390 . 2665 | 2735 3125
‘set-screws and nuts, the widths om which are oacm_ to those of the :next >_N_”wmﬂ_% ate Width S | 0084 | 0084 | 0126 01256 } 0165 | 0165 | o165 | o208 | 0208 | 0250 m 050 | 0280 | 0:200 W 0200 | 0333 = 0333 | 0416 | 0500 5 —
smaller B.S.W. bolt size. s s | | , , i | | . | - 8 -
= , _ . o , i S , | ! A .
: ’ \:.umnmwﬁ_vﬂmacoa_,_ T | 0094 “ 0094 | 0140 _ 0140 | 0187 | 0187 ° 0187 | 0234 | 0234 | 0280 __ 0280 ' 0328 | 0328 | 0328 | 0376 0315 | 0468 0562
- . , | | | _ ) | | | § m "
R edportion | R | O 005 | 006 | 006 | 008 | 007 . 007 | 008 | 008 | 009 002 o010 | ol | 013 | 013 | 014 | 014 | 016 74 N — s I O S
H_(__Z__(_C_(_ FNZQ..-.T_ O_H ._.Immb,_.u A_U__Smnzm_o_/_ “ m:v _ W, , : | 7‘ >
( ey — | | a,
The _osmﬁrm mEo: m_m ﬁrm BEEEB _ozmnrqx Emmmc_.om m_.cE the first ?: @ mcmm i B.S.W. SPLIT PINS. , Vg A —

i : . " . s ’ Dinmaier and Overs . _ - _ o | _ _ | | . _ ! R o _ . _ | ma— |.|..!....._|..!.*|n.|| .:l..x
thread, 10 whien, :_En_: re ch:m?m Eomm:_m“ ,,, mwa{ w:vrn 25 can __uc, Fig. 6. Tengih om__m_c% Eq:__ U [%0x % %0 & 9%z x 1 Seax 14 8 x 144 _ Yor 195 16 & t\u_,._\w»x:\»_ﬁﬁxg e X 2 ﬁaxm«m_@%éjq\ﬁxﬁ@_,.wﬁxmi Yy 2%, | I X0 ,ﬁi@_\w_ Yaxolh - ” T ——
screwed down. | : , — _ , , L _ | | y ,, ~, M M | i ’ |

. . T ] C - o .. . Hl. to N l*. : ' , ’ T ko e 0 o R ”“.p.-li
These _o:mnrm mEu_u\ on_% to wmﬁ\ _uo:m I R umm.umm._ T x : , _ wmw<< WASHERS. M # k. ﬂlz. -
| o R o S YA Diumeter of | Min. v 0265 | 0326 | 0390 | 0453 ' 0616 | (688  0-851 0713 | 0776 | 0-g01 | 1026 | 1151 | 1276 | 1401 | 1626 | 1661 | 1776 2026 _
Hole B ..H.._uz. 0270 0-333 0-385 0458 f 0620 0693 0666 0-718 0-781 0-906 1:031 1-156 1-281 1406 |. 1'631 w 1-666 1-781 2:031
L ] Outside Min. | o620 | 0745 | o870 | 0985 | 1120 | 1240 . 1366 | 1490 i 1616 | 1866 | 2116 | 2360 2010 | 2860 | 3095 | 3343 | 3693 | 4093
SBOLT LENGTHS . _ Diameter |dax.| W | 0625 | o760 | 0875 | 1000 | 1125 | 19260 1-376 | 1600 | 1626 | 1878 9125 | 2376 | 2625 | 2876 | 3125 | 3376 | 3625 | 4125
:U:(.NZM_OZW . g s w—] ey Isin | o | 0054 | 0070 | 0070 | 0-080 # 0000 | 0100 | 011z | o124 | 0140 | 0140 | 0166 | 0172 | 0172 | 0188 | 01188 | o208 | 0-208 | 0208 Bolt Lengths (See K, Fig. 1) are __a_cmﬂma 5 a mo_a __:m E:u
L ” " .-. (1] : W " " vyt < . ) ! . , . _ ' . | - . —
F, G, I J" AND "K V. Fig. T Ihickness e | X | o056 | o072 | o072 | 0092 | o002 | o104 ' o116 | 0128 | 0144 | 0144 | 0160 | 0176 0176 | 0102 | 0192 @ Q912 , 0212 | 0212 ’ _ ,
To ascertain dimension d (the length of a bolt r om the rmmm_ nc the om:ﬁ.o - _ Mon-mo_.o,i rosmﬁrm (SeeY,Fig.9), | » » pdot .:a dash ::o_ :Em o + e & i
) , M r _- - mlmU.E- mACUmI . ' . rp - Lo ! . . . '
of the split pin hole) dimension H (the thickness of the piece or pieces to be Overall Lenath of _ , _ Stud Lengths (See Z, Fig. 8) ., I _u_.o_no: line, H_Emlllll...llll...l
| ve ength , , : . | A - _ o
clamped) must be added to dimension F 41.6: using a m_omma nut and to vﬁ_%a ° z i Measured from first thread of long end to flat face of short end. For Standard Length, sce Table on right. | N L -
dimension G when using a castle nut, i.e T o , — T T . T ZOA.m Inter it lenoth: . : . are | | ;
' , _ | _ .—Intermediate lengths and larger diameters are re arded as special.
F lotted ,e_ H+F - * _.osm End of Stud | AA | Screwed for a length equal to overall length less twice the diameter. Measured from the first to the last full thread. : ntetme 5 d large | et S ar g p
or a slotted nut J = + Fo | : . P —_ | , S |
T _ - _AA__ [BBiCC; ,
For a castle nut J = H + G. . | ,_ - o o Plain Part of Stud | BB | Equal to the diameter of stud : 3 _ , S | | _
» . o Fig. 8, . | | | .
To ascer tain a::o:m_o: K (the E: _mnmﬂr of a bolt) the thickness of the & o : _ X : _ - i MATERIAL
: Short End of Stud | CC Screwed for a length equal to the diameter of stud. Measured from the flat end of the mEm to the end of the _oum of the E?na ie., to the point : _ _
nut (or nuts) and washer, to be used must be added to dimension H e.g where the thread disappears N o . . |
3 Cober v : : Unless otherwise specified, all B.S.W. Bright Steel Bolts, Set-screws and Studs
. . “ : . ' .
When using an ordinary nut and washer K = H + M + Xe (1 S - ) ey | shall have a tensile strength of not less than 28 tons per square inch.
_ R, = o _ @
9. : . , _ _
D of mrsv_» Length of Set-screw| Y The form and dimensions of the heads and the rounding of the ends of B.S.W. Set-screws shall be the same as for B.S.W, Wo_ﬁm.
a Lha, n !

(
13

This Chart was adopled Ly the Sectional Commitice on Machine
Parts in Mayp, 1024, and approved on behalf of the AMain Commiliee
on roth July, 1922
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T The Association recommends that for general use these sizes be dispensed with.
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