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I. IKTRODUGTJOH

This circular is a collectiori of data appertaining to

screw thread systeirs and stanciaro- dimensions for Dolt ano. screw
heads and nuts in use in various Europe eon countries. It coders,

particularly, those standards which originaiei in Great Britain,
France, Switzerland., and. Germany/ although used., oy otner Europeo-n

nations as well.

So far as practicable the nomenclature in vogue in the
United States and sanctioned by the National Screw Tnread
Commission has been used., in order that information given
may be understood and applied with as little difficulty as
possible. An effort has been ma.de to g.lvo. a complete presenta-
tion of dll essentia-i data.

Since American stand,ard.s for .the dimensions of bolt and
screw heads are still in the process of formulation, this
collection of data may prove of use in arriving at such stand-
ards. Tnese data should a.lso prove useful to those who manufac-
ture machinery for export.

II. BRTTtSH STANDARD W/IT^'^ORTH AND
BRITISH STANDARD FINE SCREW THREADS

1. British Stai.dard. PRiitwortn a.nd British Standard Fine
Screw Threads

The llhitwcrth series of screw threao.s was pr.jposed in 1841
by Joseph Whitworth of Great Briraj.n in a. paper read before the
Institution of Civil Engineers. Tne W.iltworth thread angle,
diameters and pitches w;ei e cnosen because they represented tne
average engineering practice at txi^t time. Of tnread. an-le,
Mr. Wnitworth said.i ''The mean of tne angles in one incn screws
v?as found to be about 55 deg

,
w.ii oil was also neaiiy tne me-Ui in

screws of different diameter .s, iience, it is adopted rnrougnout
tne scale".

The Britisn Engineering Standards Association adopted, the
British Standard Wliitworth Scre-v i'hreadB (B. R.W. ) in jlTOd and.

issued a report giving the essential dimensions of the ' series.
The thr'e.ad angle in an axial plane is on deg.; the threads a,re
rcu tide ed. egualiy at crest and root to a ra'dius of 0. 1375^r,9 times
the p.i t-oh, the re.sulting depth of tnrea.d becomes C. 640527





times the pitch. Thus; one-sixth of the depth of tne "bcisic^

trid,ngle is removea from tne crest of tne thread, a.na cne-sixth

of tne depth is filled in at the root. This form of tnread is
d£^-oic,nated the twox’th " tnrerd form, anu is sriOvm in Fig. 1.

The WnitV7orth form of chre-.c. is also loeu in ^ne British
Sbcindaro. Fine Screw iiireccds (d. n, i . ) . .i. i >- isn Su^ix-'-'-ird Pipe
Tnrecids (E. S-?,), and British Ss^n:d-^rd Conduit Threads.

h-t— •p ^
I

Fig. 1. Bhit'vortn Tnread Form.

Tne Eritish Stc.x'ao.ra Fine Sere? Eireads ’rere introduoea in
1S08 hy tne Britisn Ei%ineer in^^ Stcona^rus Association, uiid are
Said to be yell suited to the x-'^rposesfer Wi.iox. tne^^ jere
designated. The xjitohes are obtained by the formula,

1j o

p = 0. 1 D

for sizes up to ana including one inch, and
5/8

p C. 1 D

for sizes above one inch. In these formulas,

p = -pitch
and D == major diameter.

2. Dimensions, AllOvtances, and Tclercuices

The basic dimensions of British Staud^n’d W..it north auU
British Standard Fine Scre-m Threaus are given in Tables 1 and 4^
In Taoles 2, 5, 5, 6, 7, and 6 are jiveri the diruensions and
tolerances on bolts aiid nuts for both series.
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The maximum screw is made
the maximum major diameter of

to the hciSiG sise.

1/4 inch 3.S-\7- s

inon, a^id the minimium ;na,jor o-iame'"or is eoua-'- oO

major dismeter minuo the tolerance- The to.leran

Table 3 as 0.0013 inch, hence, tne rnamimum major
0.3482 inch.

For example,
crew is 0.3500
the maximum
ce is given in
di am s r e i’ i 3

All allovfdhcevS to provide for clearance are in t-.ie nao, the
minimum diameter of tae thread in the nut being aoode oasic sire.
As shorn in Table 3, the minimum major diameter of a 1/4 inch nut
is O.0OO5 inch above basic size, or 0.3505 inch. The maximum majcr
diameh/r is 0.3533 incn, being greater tnaii the minimum major
dia:-.eter by aii amount e^ual to the tolerance, namely, 0,0018 inch.

b , hri t i sh Standar cl Au tornobi 1 e Thr ead

s

In a report submi tted by the O'Ub-Commi tree on Automobile
Threads, v/hich was adopted by the beoc:' orji Commit tee or Screw
Threads and Limit Gages, and approved 'oj tne British engineering
Standards Assoclanticui in 3311, che sizer, of the British Standard
Fine Screw Threads from 1/4 in. to 1 in., inclus: -w-e

, as given
under bolt dimensions in Table 4. were zahen as standard for
threads used in automobile constructi ni.

4. Interchangeability of United States ITational Coarse
and 5r:;zi3h Otanac.rd thiitmorth Threads by Biamecer

Modi fi oat icn

Table 9 shows thah: the diameters and pitch-^s of tne U.S.
National Czarse Thread Csries a.nd the B'ritmh Scandard Whitworth
Threads, in most cc-ses, correspond. Consequently tne ouesrion
of interchangeabili ty between them has ce/ased coriSioi.arci,ble

discussion, both in tais country and in Engi.end. A method of
securing intercliangeabL j ity is based on a slight modi ficrxti.cn
of the diameters of cither xhe Nationcil or the Whitworth Threads,
or both, without crangjug the angle or thre.-d form of either.
Table 10 shcv/s the modi ficazion of dia.m.cter3 of either of the
systems necessary to prchiTce assembly. Since the Wh itworth
thread angle is 5 deg. Q.ess thsn rnai: of rhe Na-ticna,! Thr .ead,

conraot occurs ncear the, o.rost of the Wnitmerth thread n'^d near
the root of the Nations.! Th.read. Tafole 10 includes only those
threaas whose pitches are common to both systems.

Fig. 2 shows the tv,o possible oombinaticns of the i/Fnitworth
and Hationd.1 Threcds. The conditions of stress developed in
the thread wouxd oe the same in either system as woula ordinarily





occur v/ith a difference in an^le cet’^een dolf =.nd nut.
It is desirable that, in such Gombinv,.tion 3 , the bolt Ghrecid os
of the National form and the nut thread of the Whitworth form,
as in that case the crest of the nut thread will bear near the
root of the bolt threcvd, which is a very fcxvorable condition as
to distribution of stresses in the nut. If, however, as in the
combination of a ?-fhitworth bolt thread v;ith a National nut
thread, the root of the nut thread bears on the crest of the bo
thread, the stresses in the nut will be two or three times as
severe as in the first case, which may result in failure of the
threads at the bottom of the nut.

References:

Instttutionof Civil Engineers, 1841, Vol. 1, page 157.
British Engineering Standard Association Reports Nos.
20 - 1913, - Screw Threads
38 ~ 1913. - Standard Systems for Limit Gages for Screw

Threads
54 - 1911. - Britisii Standard Threads, Nuts, and Bolt

Heads for use in Automobile Construction
84 - 1918. - British Standard Fine Screw Threads and

their Tolerances.
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Table 1. -Basic Dimensions of British Standard Whitworth Screw Threads

1 2
ry

0 4 5 f 6 7 8 9 ! 10
No. of Depti] Mai or tch Minor

Nominal thds. of di amet er diameter dlam filer

dia. ner in. Pitch thd. Bol' Nui: Bolt 1 Bolt
In. In. In. In In In.

1

j»TX * In

.

•L.d a

1/4 20 0.05000 0.03200 0.2500 0.2520 0.2100 0 , 2200 0.1850 0.1880
5/ 16 18 .05556 .03555 .3125 .3145 .27G9 . 2789 i .24.14 .2434
3/8 16 . 06250 .04000 .3750 ,3770 .3350 .3370 .2950 .2970
7/ 16 14 .07143 .04575 .4375 . 4395 .3018 . 3938 .3460 .3480
1/8 12 .08333 .05335 .5000 .5020 .4466 .4436 .3833

ryr- C''7,
• 0^ .J-J

9/ 16 12 .08333 .05335 .5625 .5645 , 5091 .5111 .4558 .4578
5/8 11 .09091 .05820 .6250 .6270 . 5668 .5668 . 5086 .5106
3/4 10 . ICOOO .06405 .7500 .7520 .6860 .6880 . 6219 . 6239
7/8 9 .11111 .07115 .8750 .8770 .80.39 . 8C59 ,7327 .7347

1 8 . 12500 .06005 1.0000 1.0020 .9200 .9220 , 8399 .8419

^11/8 7 .14286 .09150 1.1250 1.1270 1.0335 1.0355 .9420 : .9440
11/4 7 . 14286 .09150 1.2500 1.2520 1.1585 1 , 1605 1.0670 1.0690
11/3 6 , 1S667 . 10670 1,5GC0 1.5020 1.3G33 1.3963 1.2866 1.2866
1 3/ 4 5 . 20000 .12805 1.7500 1.7530 1.6219 1.6239 1 . 493- 1.4S59
2 4.5 .22222 .14230 2.0COO 2 . 0020 1.8577 1.8597 1.7154 1.7174

3 1/4 4 .25000 .16010 2.25C0 3.2520 2,0899 2.0919 1.9298 1.9318
2 1/2 4 .25000 .16010 2 . 5000 3 . 5030 2 . 5399 2 . 3419 2 . 1798 2 . 1818
23/4 3.5 .28571 .,18295 2 . 75C0 2.7520 !2 , 5670 3 . 5690 2.3841 2.3861
3 3.5 .28571 .18395 3 . 0000 3.0020

j

2 , 8190 2.6341 2.6361
3 1/ 4 3.25 .30769 .19700 3.2500 3.2530

j

3 .OdoO 3 .0550 2 . 8 560 2.8580

3 1/3 3.25 . 30769 . 19700 3.5000 3 . 5020
1
3

.

3030 3.3050 3 . 1060 3 . 1680
3 3/ 4 3 .33333 .21345 3.75C0 3.7520

j
3.5366 3 , 5383 3.3231 3,3251

4 3 .33333 .21345 4 . 0000 1.0020 3 , 7066 3 . 733o

1

3.5731 3 . 5751
4 1/2 2.875 .34783 .22270 4 . 5C00 4 . 6021J 4.2773 4.2V93| 4.0546 4.0566
5 2.75 .36364 . 23285 5.0COO 5,0030 4.7672 4 . 7692 4.5343 4,5365

5 1/2 2.625 .38095 .24395 5.5000 5 . 5030 5. 2 561 5.2581 5.0121 5.0141
6 2,5 . 40000 • 3 Zj

1

1

6.0000 3.0020 5.7439 5.74-59 5.4377 5.489V

This table is taken from British Engineering Standards Association
Interim Report No. C.L.(M.) 7370-1919. Interirediat e sizes included
therein, which the association recommends be dispensed with, are
not included.
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Table 2-

- 8 -

- Standard Sizes and Toleratioes for Threads on Bolts,
British Standard '."hi uvjb (.th Srrcv? Threads

2
T

o 4 1 5 i 6 7 ' 8

Humber S p. p mote A

1

! ilaior Qiamster

fcii.inal of threads Pitch
i O.OC'Vd

dlizeter per inch Piten Angle |i^axiinu"n iiinimum fToJera.roc

IrT-n va Inches inenes Degrees 1 Inenes Incnos Inches

1/4 20 C. 05000 0.0012 4.0 0.2500 C. 2433 0. 0067
5/16 18 . C5556 . 0012 4.0 .3125 . 3054 . CO 71

S/8 16 .06250 , 0013 3.8
1

.3750 . 5o7b . 0075
7/16 14 .07143 .001-4 3. o

1

.4375 . 4295 .0080

1/2 12 . 05535 .0015 3.3
1

. 5000 . 4913 .0087

9/16 12 . 08333 .0015 3-A3 . 5625 . 5538 .0087

5/8 11 .09091 .0016 3.2 '

^ . 62 50 . 6160 .0090
3/4 10 . 10000 . 0016 3.0 .7500 . 7405 .0095
7/8 9 . 11111 .001? 2.9 . 87 50 .8650 . 0100

1 8 .12500 .0013 2. 7 l.COOO .9894 .0106

1-1/8 7 . 14286 .0020 2. 5 1. 1250 1.1137 .0113
1-1/4 7 . 14286 .0020 2. 5 1.2500 1.2387 .0113
1-1/2 6 . 16667 . 0021 2. 5 1. 5000 1. 4878 ,0122
l-o/4 5 . 20000 .0023 2- 1 1.7500 1.7366 .0134

3 4. 5 .22022 .0025 2.0 2.C000 1.9859 . 0141

2-1/4 4 . 3 5000 .0026 1. 9 2. 2500 3 . 33 50 ,0150
2-1/2 4 . 25000 .0026 1. 9 2. 5000 3

.

48 bU .0150
2-5/4 3. 5 . 23571 .0028 1-8 2.7500 2. 7540 . 0160
5 5. 3 . 28 571 .0028 1. 8 3.0000 2.9840 .0160
3-1/4 3:25 . 30769 .0029 1.7 3. 2500 b . 2bb 4: .0166

3-1/2 3% 25 . *30769 .0029 1.7 5. 5000 3. 4834 .0166
3-3/4 3 4-53553 .0030 1. 6 3. 7 500 3.-7327 .0173
4 3 . 33353 .0030 1. 6 4.0000 3.9837 .0173
4-1/2 2.875 . 34783 .0031 1.6 4. 5000 4. 4823 ,0177
5 2.75 » 56384 .0031 1. 6 5. 0000 4. 9819 .0181

5-1/3 2.625 .38095 i .0032 1. 5 o. 3000 5. 4815 .0185
6 2. 5 .40000 ! . 0055 1. 5 6.0000 5. 9810 .0190

Thi s taole is taken from British Engineering Standards Association
Interim Report Ho. C.L. (M. ) 7370-1919. Intermediate sizes included
therein, which the Association r eco’r.mends be dispensed \7ith, are not
included.

Sote k'- Tne errors in pitch in- the length of thread engaged, and in
angle are given, which can eacli be compensated by one-half of the tol-
er^oe on pitch diameter as given. Tne errors in pitch and angle may
exist together, pro’/ided that the pitch diameter has the mininum value;
aleo tne permissible error in piitoh may be increased to t'.rice the value
sho'm, proviued that the error in angle is correspondingly reduced, and
vice versa.

' :'nchec'

0.31S0
,2739
.3150
.3918
.4466

! 5091
. 5668
. 6360
.8039
.9200

1.0335
1.1585
1,3933

I

1. 6219
I 1.8577

2. 0899
2, 3399
2. 5670
3. 8170
3.0530

3. 3030
3

,

5366
3. 7866
4.3773
4. 7672

5. 2561
5. 7439

0.

2135
, 2733
, 3300
.3865
. 4408

. 5033

. 5608
, 6797
.7972
.9139

1.0259
1.1509
1.5S51
1. 6130
1.8483

2.0799
2. 3299
2. 5563
2. 8063
5 . 0419

3.2919
3. 52 ",1

3. 7751
4,2655
4. 7551

5. 2438
5. 7313

0. 00-15

.0047

. GO 50

.0053

.0058

.0058

.0060

.0063

.0067

. 0071

.0076

.0076

.0083

.0089

.0094

.0100

.0100

.0107

. 0107
. . 0111

.0111

.0115

.0115

.0118

.0121

.0123

.0126

, 2950
, 3460
. 3933

. 4558
. 5086
. 6219
. 7327
.8399

.9420
1.0670
1 . 2866
1.4939
1.7154

1. 9298
2.1798
2. 3841
2.6341
2.8560

3 . 1060
3.3331
5. 5731
4.0546
4 . 53 43

5.0121
5. 4877

, 2320
, 28 50
, 3353
i3B,18

. 4443

.4965

.6093

.7194

. 8258

. 9269
1.0519
1.2703
1. 4760
1. 6965

1. 9098
2. 1598
2.3627
2. 6137
2. 8-338

3. 0858
3. 5000
3. 5500
4.0310
4. 5102

4.9874
5. 4624

0.0C90
.0094
.0100
.0107
. 0115

.0115
,0121
.0126
, Cioo
.0141

.0151

.0151
. 0163
.0179
.0139

.0200

.0200

. 0314

. 0314

.0233

,0223
. 0231
. 0251
. 0236
.0241

.0347

.0253

-1-_
10_ 1

11

Pitch diameter

12

'iiniMum
Inciies

0.
Tolerance
Inches

Hir-or diai.ieter

_I£aa^mura
Inone

a

14

Hiniaum
Inches

0. 1770

O.OiVp-
Tolerance

lucnes
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Table 5. - Standard Risea 1 'aleranoes for Threads in fluts,.

British Standard ffhitwortn Screv Threads

i L..^s 3 4 7 5

Nominal
MimDer of
threads Pi ton ^

See note A
diameter per inch

P Pitch Angle

Inones

1/4
5/16
3/8
7/I6
1/3

9/16
5/8
3/4
7/8

1 -1/8
1-1/4
1-1/2

1-

3/4
2

2-

1/4
2 -1/2

2-

3/4
3

3-

1/4

3-1/2

3-

3/4
4

4-

1/2
5

5-

1/2
6

20
18
16
14
13

12
11
10
9
6

7
7

6
5
45

4
4
5.5

3.5

3.25

3

287 5
275

6

Major diarr.e

1 Inons

1

s Indies Degress

1 .0500(3 0.0012 4.5
J.0555 3 . 0012 4,0
1 . 0625C .0013 3. 8
1 .0714: .0014 3.5
1.08333 .0015 3.3

1.08333 .0015 3.3 -

1 . 09091 .0^16 5.2
I

. lOOOC .0016 3.0
1.11111 .0017 2.9

I

. 12500 .0018 2.7

1 .14286 .0020 2. 5 j

1 . 14286 . 0020 2. 5
1

. 16667 .0021 2.3
1

. 20000 .0023 2. 1 1

1 . 22322 .0025 2.0
1

.25000 .0026 1.9 i

- 25000 . 0026 1.9
I

. 23.571 .0023 1.8
-23571 .0028 1.8
.50769 .0029 1. 7

•30769 .0029 1.

7

Kinimu.'a liCaxiniam

. 33333

. 333331

. 547851
. 36564!

Tiiches

0. 2530
.3145
. 5770
.4395
. 5020

jino.ies

0. 2610
. 5259
. 5870
.4503
. 5135

. 5645
I

. 5760
. 6270 . 5391
..7520 .7646
.8770 .8903

1.0020 1.0161

.0030

.0030
. 0051
, 0031

1.6
1.6
1-6
1 . 6

26251.36095 .0032 1. 5
2~5 I . 40000 .0053 1.'

5

1.1270
1. 2520
1. 5020
1. 7530
2.0020

2.2520
3. 5030
2. 7520
3.0030
5. 2520

5 . 5020
3. 7520
4. 0020
4. 5020
6. 0020

6. 5020
6. 0020

1. 1421
1.2671
1. 5183
1. 7699
2.0209

3.2720
2. 5220
3. 7754
3.0234
5. 2743

5. 5243
3. 77 51
4.0251
4. 5256
5. 0261

5. 5367
6.0273

Tolera.iO*
0. 04\7p'

Indies

0.0090
.0094
.0100
.0107
.0115

.0115

.0121

.0126

.0135
-.0141

.0151

.0151
. 0163
.0179
.0189

.0300

.0200

.0214

.0214

.0222

.0223

.0251

.0231

.0336

.0241

.0247

.0253

tioa Standards Aesocia-
oluded tnereir wMcr/hf’hi ' f370-1919. Intermediate sizes in-

not includ^.
^ ^ Association recocanends be dispensed with,

are given whLb can^eLh
lengtn of thread engaged, and i

tolerance on oitcrdifnet^r ^
^ compensated by one-half of the

®4y e.xi6t togetrlL t errors in pitch and angle
value; cilso,\ie perL alible err*

diameter has the maximam
tne value enovvn, Drovided^+h.i + ^^S^

pitch may be increased to twic
reduced, and vioe^versl^ correspondingly

79 |~~10 .„L U.

Minimum Maximum -Minimum MaxT rflum
i‘oler3n.c

O.O-.Vp'

‘t'nches Ihcnss ir.oiieo Inches Inc.nes

0.2300 0. 2245 0.004-5 0. 1830 0.1947 C.0067
.2789 . 2836 . 0047 . 2434 . 2505 .0071

. 3370 . 5420 .0050 .2970 .3045 .0075

.5938 . 3991 .0053 . 3480 . 3560 .0060

.4486 .4544 , 00.56 . S95o .4040 .0087

. 5111 . 5169 .0058 .4578 .4665 .0087

. 5688 . 5748 . 0060 . 5106 . biyd . 0090

. 6880 . 6943 .0063 . 6239 . 6334 . 0095

.8059 .8126 .0067 . 7347 . 7447 . 0100

.9220 .9291 .0071 . 8419 .8535 . 0103

1.0355 1.0431 .0076 . 9440 . 955b .0113

1. 1605 1.1681 .0076 1.0690 1. 0803 . 0113

1.3953 1. 4035 ,0062 1.2886 1. 3008

1. 6239 1. 6528 .0089 1. 4S59 1. 5033 .0134

1. 8597 1.8691 .0094 1. 7174 1. 7315 .0141

3.0919 2. 1019 .0100 1.9318 1.9466 .0150

2.3419 2. 3519 .0100 2.1818 2.1968 . 0150

2. 5690 2. 5797 . 0107 2.3861 2. 4031 .0160

2.8190 2.8297 .0107 2.6361 2. 6521 .0160

3.0550 3.0661 .0111 2.8580 2.8746 , 0156

3.3050 3. 3131 .0111 3- 1080 3. 1346 .0166

3.5386 3. 5501 .0115 3.5351 3.3424 .0173

3,7886 3; 8001 .0115 5. 5751 3. 5924 , 01 I'd

4.2793 4. 2911 .0118 4.0566 4.0743 . 0177

4. 7692 4. 7813 .0121 4. 5544
j

. Oldl

5.2581 5.2704 .0123 5.0141 5.0326 .0185

5. 7459 5. 7585 .0126 5.4397 5.: 50 8 7 . 0190

,, 1

13 14

ainor tticmeter
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Table 5. 3 0 ^'U- Sizes i;:'’. 7''leranoerj for as on Boits,

British Spaniard Fine Screw rareads

I'luffiber o
tnreads

per inon

_L T
;iOKinal

liameter

Inches

7/32
1/4
9/32
5/ IS
./S

7/16
1/2
9/ IS
5/8

11/16

3/4
15/16
7/8

1
-

1- 1/8

1- 1/4
1- 3/'S

1 a/ 2

1- 5/8
1- 5/4

2

2- 1/4
2- 1/3
2- 5/4
3

Pitch See note 4 'ajor aiameter

28
26
26
22
20

18
16
16

12
12
11
10
9

9
8
6

8
7

7

6
6
6
5

IiiCiies

0. 05o71
.038a6
. 03-846
.04546
.05000

. 05556

. 06250

. 062 oO

. 07143

. 071-^5

. 08335

. 08333

. 090S1

. lOOOC

. mil

.11111

. 12500

. 13500

. 12500

. 14386

.14236

.16637

. 16667
,16667
, 20000

Xiicnes

O.COlO
. COlO
. 0010
. cell
.0012

.0012

.0013

.0013

...014

. 0. 14

.0015

.0015

.0015

.0016

.0017

.0017

.0018

. oo:i-c

.0018

.0020

.0020

.0021

.0021

. 0021

. 0023

A'-if/le

Eegi’e.,

5.1
•X. 8
4.8
4. 6
4. 3

4.0
5.8
3. 3
3.

5

0 . o

5.5
3.5
5.2
3.0
2. 9

2. 9

o. 7

2. 5

2. 5
2.3
2.3
2. 3

3.1

j-.-ciiiRaiO ilinifflum Tolerance

Iiicnee

0. 0188
.2500
. 2815
.3125
.37o0

. 4375

. 5000

. 5625

. 6250

.6575

. 7500

. 8125

. 87 50
1

.

0000
1. 1350

4C0
644

1. 2500
1. 5750
1 . 5000
.1. 62 jO -i-. 3144
1.7500 1.7367

inene

;

0. 2131
. 2441
. d754
.3061
. 3683

. 430 4

. 492o

. 5550

. 0-70

.6705

. 7413

. 6038

. 8660

.9905
1. 1150

2. OOOC
2. 2500
2. 5000
2. 7500
3.0000

1. 2&&7
2 . 23 73
2.4678
2.7378
2. 9866

I-'iches

0.0057
. 0059
.0059
,0064
.0067

.0071

.0075

.0075

.0060

. 3060

.0087

.0087
,0090
.0095
.0100

.0100

.0106
0106

. 0106

.0115

.0113

.0122

.0122

.0122
,0134

A. Tne errors in pitch in tne len^tn of thread en^d,gen~, a-id in angle,
aie given, ..hioh can each be compensated by one-half of tne tolerance
on pitch diameter as given. The errors in pitch and angle,,.nay e.iist
tegetner, provided that the pitch diameter has the minimum v-.lue; also,
the permissible error in pitch may be increased to twice t.he value
shoviii, provided that the error in angle is correspondingly reduced,
diid vice versa.

10 11 12. 1^ ;

14

Pitch diameter Minor diameter

Maximum Minimum Tolerance Maximum Mini.ffiua Tolerance

Inches Inches Inches Inches inoh€*s Inches

0 . 1960 0.1923 0.0033 0.1731 0,1665 0 . 0076

.2354 .2215 .0039 .2007 .1929 .0070

.2566 .2527 . 0039 .2320 . 2242 .0078

.2834 .2791 .0043 .2543 .2453 ,0085

.3430 ,3385 ,0045 . 3110 . 3020 .0090

.4019 .3972 .0047 . 3664 . 3570 .0094

.4600 .4550 , 0050 . 4200 ,4100 ,0100

.5235 .5175 .0050 .4825 .4735 ,0100

.5793 .5740 .0053 ,5.3.35 . 5228 .010’

.6418 .6365 , 0Cb5 ,5930 .5353 .0107

.6966 .6908 .0058 .
6433 .6318 .0115

.7591 ,7533 .0058 .7058 , 6545 .0115

,8168 .8108 .0060 ,7536 .7465 ,0121

.9360 .9397 .006.3 ,8719 .8593 ,0126

1.0539 1.0473 .006? .9827 .9694 .0133

1.1789 1.1723 .0067 1.1077 1.0944 .01,53

1.3950 1.3879 .0071 1.2149 1,2008 .0141

1 . 4300 1.4139 .0071 1.3399 1.3258 .0141

1.5450 1.5379 .0071 1 . 4649 1 . 4508 .0141

1.6585 1.6509 .0076 1.56V0 1.5519 .0151

1.9085 1,9009 . 0076 1,8170 i.aois ,0151

3.1433 3.13-51 .0082 2.0566 2.0205 , C i.63

2.3933 3.3351 . 0082 2.2866 2.2703 .0163

3.6433 2.6351 .0083 2,5366 2.5203 , 0165

2.8719 2 . 8630 .0089 2.7439 2 . 7260 ,0179





Table 6. - Standard Sizes and Tolerances for Threads in Huts
British Standard Fine Screw Threads

—

I

3 3 A
1 5 6 17 J e _

Number See note A Mai or diameter
nominal of this.
diameter per inch Pitoh Pit ch Argio Minimum Maxiinum Tcle.rar
Inches Inches Inches Degrees Inches Inches In chr-'S

7/32 28 0.03571 0.0010 5.1 0.2203 0.2364 0 . 0976
1/4 36 .03846 .0010 4.8 .2530 .2598 .00--'

8

9/32 26 .03346 .0010 4.8 .2833 ,2911 .0078
5/16 33 .04545 .0011 4.5 .3145 ,3330 .0085
3/8 20

. 05000 .0013 4.3 . 3770 .3860 .0030

7/16 18 .05556 .0012 4.0 .4395 .4489 .0094
1/3 16 . 03350 .0013 3.3 .5030 , 5120 .0100
9/ 16 16 .06250 .0013 3.8 . 5645 .5745 .0100
5/8 14 .07143 .0014 3.5 .6270 .6377 .0107
11/ 16 14 .07143 .0014 3.5 .6895 .7002 .0107

12- .03333 .0015 3.3 .7530 .7635 .0115
13/16 12 .03,333 .0015 3.3 .8145 . 8260 .01,15
7/8 11 .09091 .0016 3.3 . 8770 .8891 .0131

1 10 . 10000 .0016 3,0 1.0020 1.0146 .0125
1 1/8 9 .11111 .0017 2.9 1.1370 1 , 1403 .0133

1 1/4 9 .11111 .0017 2.S 1,3530 1.2653. .0133
1 3/8 8

, 12500 .0018 2.7 1.37V0 1.39X1 .0141
1 1/2 8 ,13500 .0018 2,7 1.5020 1.51 61 .0141
15/9 e .13500 .0018 2,7 1.6370 1.6411 .0141
13/4 7 . 14286 .0020 3.5 1.7530

1

1.7671 .0151

3 7 . 14286 .0030 2.5 2.0030 3.0171 ,01.51
3 1/4 6 .16667 .0021 2,3 2.S53G 2 .2633 .0163
3 1/2 6 . 16667 .0021 2.3 2 . 5030 3 . 5183 .0163
3 3/4 6 .16667 .0031 3.3 2,7530 3 . 7603 . 0163
3 5 .30000 .0033 3.1 3.0020 3.0139 . 0179

Note A. The errors in pitch in the length of thread
engaged, and in angle, are given, which can each be oon^jeusated
by One-‘half of the tolerance on pitch diameter, as given. The
errors in pitch and angle may exist together, provided that the
pitch diameter has the maximum value; also, the permissible error
in pitoh may be increased to twice the value shown, provided that
the error in angle is correspondingly reduced, and vice versa.

10 11

t'. ch diamc-ce

0.1980
.2S74
.3586
.3854
.3450

.4039

.4630

.5345

.5813

.6438

.6986

.7611

.8188

.9380
1.0559

1.1809
1.3970
1.4330
1.5470
1.6605

1.9105
3.1453
3.3953
3.6453
3.8739

0.3018
.3.313

.3635

.3897

. 3495

.4086

.4670

.5395

.5866

.6491

.7044

.7669

.8348

i!0636

1 . 1876
1,3041
1.4301
1,5541
1.6381

1,9181
3.1535
3.4035
3.6535
3.8828

THZHHJL. 14

Minor cd aincter

Tnlp.ranc-e
inches

0.0038
, 0039
.0039
. 0043
.0045

.0047

.0050

.0060

.0053

.0053

.0058

.0058

.0060

. 0063

.0067

.0067

.0071

.0071

.OO'.'l

.0u7o

.0076

.0062

.0083

.0083

.0069

MininvM"..

Inches

0.17.51
.2037
.2340
.3563
.3130

.3634

.4320

.4R45

.5355
.
.5960

,6453
.7078
. 7603
.S'^SO

.9847

1.1097
1.2169
1.3419
1 . 4669
1.5690

1.8190
3.0365
3.2686
3.5.386
2.7459

asm.
Inones

0.1808
.3086
.3399
.2627
,3197

.3755

.439 5

.4930
i

.5435
, 6060

.8540

.7165

.7606

. 8834

.9947

1.1197
1.23 7'

5

1..3535
1.4V 7

5

1.5803

1,8.303
3.0508
2.3003
2.5503
2.7593

Tolerance
Inches

0.0057
. 0059
.0039
.0034
.008?

.0071

.0075

.0075

.0080

.0080

.0087

.0037

.0090

.0095
,0100

.0100

.0106

.0106

. OIOS

.0113

.01? 3

.0123

.0123
,0132
.0134
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Table 7 - Standard Sizes and Tolerances for Threads on Bolts
Britiab otan(iarcl Fine Screw Threads (Close Fits)

1

KoEinal

J

—

2
Number

j

See
1 5
note A

6
Ma
1 7 I 3

Jor diameter
of thds

1

rtlameter per inohi Pitch 1 Pitn) --Jungle..
Degrees

j

Inches
L,

Inohe s

j

Inches
j

I'ijoheb Incihes
I

Inches

28 0.03571
I

0.0005 2.6 0.21.38 0 . 2159 0.0039
1/4 36 ,03846

1

,0005 2.4 .2500 ,2470 .0030
9/32 26 .0,3846 .0005 2.4 . 2813 .2783 .0030
5/16 23 .04545 . 0006 2.3 .3125 .3093 .0033
3/8 20 .05000 .0006 2.2 ,3750 .3716 .0034

7/ 16 18 .05556 .0006 2.0 .4375 . 4339 .0036
1/2 16 ,06250 .0007 1.9 .5000 .4963 .0038
9/ IS 16 ,06250 .0007 1.9 .5625 .5587 .0038
5/ 8 14 .07143 . 0007 1,6 .6250 .6210 .0040
11/16 14 .07143 . 0007 i.e .6875 .6835 .0040

3/4 13 .08333 .0008 1.7 .7500 , 7456 .0044
13/ 16 12 .08333 ,0008 1.7 ,8125 . 8081 .0044
7/8 11 ,09091 .0008 1.6 .8750 . 8705 .004.5

1 10
. 10000 .0008 1,5 1 , 0000 .9952 .004 6

11/8 9 .11111 .0009 1.5
}

1.1250 1 , 1200 ,0050

1 1/4 9 .11111 ,0009 1.5 1,2500 1 . 2450 .0050
13/8 8 .12500 ,0009 1.4 1,3750 1.3697 .0053
i i/ id 8 .12500 .0009 1.4 1.5000 1 , 4947 ,0053
15/8 8 .13500 .0009 1.4 1.6250 1 . 6197 . 0053
13/4 7 .14236 .0010 1.3 1.7500 1.7443 .0057

3 7 .14386 .0010 1,3 2 . OOCO 1 . 9943 .0057
3 1/4 6 . 16667 .0011 1.2 2.3500 2 , 24.39 .0061
3 1/3 6 . 16667 ,0011 1,3 2 . 5000 2 . 4939 .0061
3 3/4 6

. 16667 .0011 1.3 3.7500 2 . 7439 .0061
3 5 .20000 .0013 1.1 1 . 0000 3.9933 . 0067

Note A, The errors in pitch in the length of thread engaged,
__and in angle, are given, which can each be compensated by cne-half

oi the tolerance cn pitch diameter as given. The errors in pitch
and angle may exist together, provided that the pitch diameter has
the minimum value; also, the permissible error in pitch may be
Increased to twice the value shown, provided that the error in
angle is correspondingly reduced, and vice versa.

9 I 10 i

'

Pitch dia>ti.etgr

Maxi lEUfL Mlnlmim ! Tc'l

Inches Inciies

11

0.1960
.3254:
.2566
.2834
.3430

.4019

.4600

.5235

.5793

.6418

.6966

.7591

.8168

.9360
1.0539

1.1789
1.2950
1,4200
1. 5450
1,6585

1,9085
2,1433
2,3933
2,6433
2,8719

0,1941
,2234
, 2,545

,2813
,3407

,3995
.4575
. 5200
, 5763
. 6391

.6937

.7562

. 8138

.9323
1.0503

1.1755
1.2914
1.4164
1.5414
1.6547

1.9047
2.1392
2.3893
2.6303
2 . 8674

0.0C19
.0020
.0030
, 0023
. 0023

.0034

.0025

.00,3.5

.0037
,0027

.00.39

. 00.39

.00,30

.00.33

. 0034

.0034

.00.36

.0036

. 0033

. 0033

.0033
, 0041
,0041
. 0041
.0045

0.1731
.2007
. 3530
.2543
.3110

.3664

.4300

. 4526

.533 5

. 5960

. 6 .43.3

.7058

.7,535

. e7].9

.9837

1.1077
1.3149
1.3.339
1.4649
1.5370

1 . 8170
2,0.366
2 . 2806
2.5306
2.7459

0.

1693
. 1968
.3381
.2.500

.3065

.3317
. 4150
.4"75
.5251
. .5906

.6375

.7000
, 7 53 .5

.8653

.9730

1.1010
1,2073
1.5333

1.

<:573

1 . ScS-i

1 . 8034
2.0284
2,2784
2,5384
2.7349

0 . 0038
.0039
. 0059
.0043
,0045

.0047

. 0050

. 01.150

. 0054

.0054

. 0053

. 0058

.C'31

.0063

. 0037

.0067

.0071

. 0071

.0071

. 0073

, 0078
. CCo2
.60.8,0

.O.'.BS

',0090
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Table 8. - Standard Sizes and Tolerances for Threads in Nuts
British Standard Fine Screw Threads (Close Fits)

•^1 3 3 4 1 .5 1 .6 1 7 1 8

nominal
Number See Jcte A Mai or diameter
of thds.
per inch Pitch j Pitch Anitle MaxiiPim TcleranoeH-i.ag3ter

luclies Inches Inches Degrees leones inches Inches

7/ 33 38 0.03571 0.0005 3.6 0.2308 0.3346 0.0038
^ 36 .03846 ,0005 3.4 .3530 .0039

9/33 36 .03846 .0005 3,4 .3833 .3873 .0039
5/ 16 33 .04.545 .0006 3,3 .3145 .3188 .0043
3/8 30 .05000 .0006 3.3 . 3770 .3815 .0045

7/ 16 18 .05556 .0006 3.0 .439 5 .4443 .0047
1/3 16 ,06350 ,0007 1.9 ,5030 .5070 .0050
9/16 16 .06350 .0007 1.9 .5645 .5695 .0050
9/8 14 .07143 .0007 1.3 .6370 , 6334 .0054
11/ 16 14 .07143 .0007 1,8 .6895 ,6949 ,0054

3/4 13 .08333 .0003 l.V .7.530 .7578 .0058
13/16 13 .08333 .0008 1.7 . e‘J <':5 .8303 .0058
7/8 11 .09091 .0003 1,6 ,8VV0 .8831 .0061

1 10 . 10000 .0008 1.5 1 , 0030 1.0063 .0063
1 1/8 9 .11111 .0009 1,5 1.1370 1.1337 .0067

1 1/4 9 .11111 .0009 1.5 1.3530 1.35S7 .0067
1 3/8 e .13500 .0009 1.4 1 . 3770 1.3841 .0071
1 1/3 e . 13500 .0009 1.4 i: 5030 1,5091 .0071
1 5/8 8 .13500 .0009 1.4 1.6370 1.6341 .0071
1 3/4 7 , 14386 .0010 1.3 1.7530 1.7 596 .0076

2 7 . 14386 .0010 1,3 3 . 0030 3.0096 .0076
2 1/4 S .16667 .0011 1.3 3.3530 3.3603 .0083
2 1/3 6 . 16657 .0011 1.3 3.5030 3 . 5103 ,0083

2 3/4 6 . 1666V .0011 1.3 £/ t 7b3o) 3 . 7503 , 0083
3 5 .30000 ,0013 1.1 3.0030 3.0110 , 0090

Note A, The errors in pitch in the length xsc'throai engaged,
and in angle, are given, which can be ooinpensated by one-half
of the tolerance on pitch diameter as given. The errors in pitch
and angle may exist together, provided that the pitch diameter
has the maximum value; also, the permissible error in pitch may

be increased to twice the value shown, provided that the error
in angle is correspondingly reduced, and vice veraa.

9 1
10 1 11 12 1 13 1

14

Pitch diameter Minor diameter

Minimum Maximum Tolerance Minimum Maxiti’m Tolerance
irjohes

j

Inches Inches Inches Inches
1

Inches

0 . 1980 0.1999 0 , 0019 0.1751 0.1780 0.0039
.3374 .3394 . 0C30 .2037 ,2057 ,0030
.3586 .3606 ,0030 .3340 , 2370 .0030
.3854 .3876 .0033 .2563 .2595 ,0033
.3450 . 3473 .0033 .3130 .3164 .0034

.4039 .4063 .0034 .3684 .3730 .0036
,4630 .4645 .0035 .4320 . 4358 ,0038
.5345 .5370 .0035 .4845 .4883 .0038
.5813 .5840 .0037 .5355 .5395 .0040
.6438 .6465 ,0027 .5980 .6020 .0040

.6986 .7015 .0039 .6453 .6497 .0044

.7611 .7640 .0029 ,7078 .7132 ,0044

.8188 .8318 ,0030 .7606 .7651 ,
,0045

.9380 .9413 .0033 .8739 . 8787 .0048
1.0559 1.0593 .0034 .9847 .9897 ,0050

1.1809 1 . 1843 .0034 1 . 1097 1.1147 .0050
1,3970 1.3006 .0036 1.3169 1.3333 .0053
1.4330 1.4356 .0036 1.3419 1,3473 .0053
1 . 5470 1.5506 .0036 1 . 4669 1,4723 .0053
1.6605 1.6643 1 0038 1 , 5690 1.5747 , 0057

1.9105 1.9143 .0038 1.319C) 1.8347 .0057
3 . 1453 3.1494 .0041 2.0386 2.0447 .0061
3.3953 3.3994 .0041 3.2886 2,3947 .0061
3 , 6453 3.6494 ,0041 2.5386 3, 5447 .0061
3.8739 3 . 8784 .0045 3 . 7459 2.7536 ,0067
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Table 9. — Comparison of Threads per Inch of
United States National and British Scandard Whitworth and

Fine Screw Threads

—I

—

! 2 _ 5 J 4 1 c.
1 -

I'lu;nher of threa.awS per inch
u.s. British U.S, British

National Standard National Standard
Coarse Whi tworth Fine Fine

Size Threads Threads Threads Threads
Inches

*7/ 32 24 28 28
1/4 20 20 28 26
5/16 18 18 24 23
3/8 16 16 24 20
7/16 14 14 20 18
1/3 13 12 20 16
9/16 12 12 18 16
5/8 11 11 18 14
3/4 10 10 16 12
7/8 9 9 14 11

1 8 14 10
1 1/8 7 12 9
11/4 7 7 33 9
11/2 6 6 12 8
13/4 5 5 13 7
2 4 1/3 4 1/2 12 7
2 1/4 4 1/2 4 12 6
2 1/2 4 4 12 6
2 3/4 4 3 1/2 12 6
3 4 3 1/3 10 5

* National size #1S, major diameter, 0,216 inches.
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Table 10. - Diameter Modification of National or British

Standard Whitv/orth Threa.ds for interchangeability

1 2 1

1

1 4 . 5

Threads
per

inch Pitch

j

Change in pitch
diameter for isi-

1 6 r chang eab i 3 1 c:

L- j 1 f er e Vi c e i n ma j or

6 i aqet, er required
frr:- aesamblv

Mim'.s on bolts or
plus c.a jOJts

U

,

y . nut
B. S. 7/. bolt

B. S. W.nut
U.S.bolt

inches Inches Inches Inches

20 0.0500 0.0024 0.0029 0.0019
18 .0556 .0027 . 0052 .0022
16 .0625 .0031 .005? .0025

14 .0714 .0035 .0042 .0028
12 ,0833 .0041 .0048 .0034
11 .0909 .0045 . 0055 .0035

10 .1000 .0049 .0059 .0039
9 .1111 .0054 ,0065 .0043
8 .1250 .0061 .0073 .0049

7 .1429 .0070 .0083 .0057
6 .1667 .0003 .0093 .0066
5 .2000 .0098 .0116 .0080

4i5 .2222 .0109 .0129 .0089
4 ,2500 .0122 .0145 .0099





III. BRITISH association SGPTiV THRBALS

In 1678 the HorcloAlCctl Section of the Oenev'A Society of ^rte
recorrimenaed a- Gysteio cf sere’? tnreu.as aosignod by Prof. H. Tnury.
T-iis system b^^ned on the mecisui'ement' of nell greportioned vTatch

.i.nu small i nn tru-ment screvjs- in actual use in FurOj.jOan countries.
This threafi had an angle of 47. 5 degre.^s and was rounded equally at
crest and root to a radius of approximately t;;o elevenths of tne
pitch. The sizes i/ere uesignated oy consecutive r.um'oers >

the
pitcii (p) Gorresponuing to any given size being -^tven oy Z-xO formula

P — 0

.

on
?

arui the major diameter (D) , corresponding to any pitch, being given
oy the formula:

D = ep '3/ o

Fig. 0.

In 1884 the British Association for txie AaVan cement of
recommended the use of the Thury system, ’vith modi fioo.tions,
screus less than 1/4 inen in uiametcr. Tiio tnxeaa lorra t:.

to give an equal rounding at crest and root of approximately h/11 p.
See Fig,^ 5. The British Engineering Standards Association, in tneir
Report Ho. 20 on British Standard Screw Threads, aimerisions of
British Asso.ciation Screw Thre.^as., including recommended clearances
tetweeii • crests and roots of mating threu-ds whj ch are given herein in
tables 11 and. 12.

Science
for ail

a o mocii X i od

references

:

Systemeti^ue aes Vis I'orolcgeri es, cy il. Tnury.
Reports of tne British Asoocioxticn for tnc Alvc;.ncement of

Science, 1884 j.nd lOCO.
Eritisn Engineering Stanuards Ascociatioii Report

i?o. 20-lSlc. - Screw Txire^ds.
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Table 11. -- British Agsoclation Screw Threads

1 2 3 4 5 6 7 8

Desig- •Approxi- Approximate Depth Pitch Minor
nat ing Maj or mate major threads per of diara- diam-
number Diameter di amet er Pitch inch thread et er eter

mm Inches mm mm mm mm

0 6.0 0.236 1.00 25.4 0.60 5.40 4,801 5.3 .209 .90 28,2 .54 4.76 4.22
3 4.7 .185 .81 31.4 .485 4.215 3.733 4.1 .161 .73 34.8 .44 3 . 66 3.22
4 3.6 . 142 .66 38.5 ’ .395 3,305 2,81

*5 3.2 .126 .59 43,1 ,355 2.845 2.49
6 2.8 .110 .53 48.0 ,32 3,48 2.16

*7 2.5 .098 ,48 53,0 .29 2.21 1,92
8 2.2 .087 ,43 59,1 , 26 1,94 1,68

*Q 1.9 .075 .39 65.2 .235 1.665 1.43

10 1.7 .067 .35 73.6 .21 1.49 1,28
11 1.5 ,059 .31 82,0 .185 1.315 1.13
12 1.3 .051 .28 90.7 .17 1.13 ,96
13 1.2 .047 .25 102 .15 1,05 .90
14 1.0 .039 .23 110 .14 . 86 .73

*15 .90 .035 .21 121 .125 .775 .65
16 .79 .031 .19 134 ,115 .675 ,56
17 .70 .028 .17 149 .10 .60 .50
18 .62 .024 .15 139 .09 .53 .44
19 ,54 .031 ,14 181 .035 . 4 55 .37

20 .48 .019 .12 213 .07 .41 .34
21 .42 .017 .11 231 .065 .3 55 .29
22 .37 .015 .10 254 , 06 .31 .25
23 .33 .013 .09 283 .055 .275 .22
24 .29 .011 .08 318 .05 .24 .19
25 .25 .010 .07 363 .04 .21 .17

The figures irx colurrms 3 and 5 are given for convenience
only, and should, in no case, be worked to where satisfactory
interchangeability is required.

The British Engineering Standards Association recommend that
for general use these sizes be dispensed with.
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Table IS. — Recojiaendc^d Crest and Root Clearances,

British Association vScrev? Threads

1 2 3 4 5

Minor d i ar" e t er Major diamoter of tap

Designating
number

of S'J-^LW

Maxinum MiniriXTm Maximum Minimum

mm mm rmn rm

0 4.74 4.60 6,20 6.06
*1 4,16 4.04 5.48 5.35
2 3.68 3,57 4.86 4.75

*3 3.17 3,07 4.25 4. 15
4 2.77 2,68 3.77 3.64

*5 2.45 2,37 3 , 32 3.24
6 2.13 2.05 2.91 2.637 1.39 1. 82 2.60 2.53
8 1.65 1.59 2.29 2.23

*9 1.41 1.35 1,98 1,92

10 1.26 1.21 1,77 1.72
11 1,11 1.07 1.56 1.52
12 .94 .90 1.36 1.33

*13 .88 .85 1.25 1.22
14 .71 .67 1,05 1.01

*15 .64 ,61 .94 .91
16 .55 . 52 ,83 on

c • >

17 45 i

{

1

I

0 f i -a ' .5-0 1 i> 63
19 . 36 . 34 .57 ,55

20 ,33 . 32 >50 .49
21 , 28 .27 .44 .43
22 .24 .23 .39 .38
23 ,21 .20 . 33 ,34
24 .18 .17 .31 .30
25 .16 .15 ,27 .23

*The British Engineering Standards Association recorrirriend

that for general use these sizes be dispensed with.
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IV. BRXTIBK STANDARD PI^E TrlREADS

1. British Standard Pipe Thread for Iron and Steel Tubes

The British Standard Pipe Thread for Iron and Steel Tubes
(B.S.P.) was adopted in 1905 by the Sectional Committee on Screw
Threads and Limit Gages of the British Engineering Standards
Association, It was approved by the Aosc elation in Alarch 1905.

The Whitworth form of thread was adopted. Two classes of
pipe threads were recognized by the Association, and are now in
use, namely, -

Class I - the taper thread
Class II - the parallel (straight) thread.

Class I, The thread at the pipe ena is tapered 1/16 inch
per inch of length, the threads being perpendicalar to the
surface of the cone and pitch being measured parallel to the
axis of the thread. The threa.d in the coupling may be either
straight or tapered; ordinarily, a straight coupling and tapered
pipe end are used. Taper couplings are used to secure exception-
ally good fits.

Dimensions of Class I, tapered tnreads, are given in Table
13. All threads for iron and steel pipe and tubing purporting to
be of British Standard dimensions stiall have the dimensions given
in this table.

Class II. Straight p5.pe threads have the same diameters as
the diameters of tapered threads at the gaging notch. (See
Column 3, Table 13).

2. British Standard Thread for Steel Conduit

Two classes of steel conduit are recognized as standard:-

Class A - plain.
Class B - threaded.

Class is a light gage conduit. The coupling joining
the lengths of tubing is a s3.eeve and neither the ends of the
conduit, nor the coupling joining the lengths are threaded.

Class ”8" is a heavy gage conduit. Both ends of the conduit
are threaded with the Whitworth form of thread as defined for
British Standard Pipe Threads.

The length of thread on the ends of conduits, which shall be
the same for binds, tees, junction boxes and other threaded
accessories, is given in Table 14, and is deduced by th formula.

in which
and

li - 1/2 D + 3/8 inches,
L - length of thread,
D =- outside diameter.
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British Standard Dimeneicns of both Class '’A" and Class
steel conduit are given in Ta.fcle 14.

3. British Standard Dimensions for Copper Tubes and Their
Screw Threads.

The report of the Sub- Committee or Met ad Tubes and Connec-
tions on standard specif ications for copper tubes and their screw
threads was adopted by the Sectional Gcmm.ittee on Screw Threads
and Limit Gages, and was approved by the British E.nginee.ring
Standards Association, in March 1913. For the heav.ier gage tubes
the British Standard Pipe Threads, as given in Tables 13 and 16,
were adopted, and for the lighter gage tubes t.he dimensions given
in Table 15 were adopted, the Whitworth form of thread being used.

4, Gaging British Standard Pipe Threads

In order to insure correct gaging, it is necessary to define
the position of the gage di^amater on the pipe end and in the
coupling. Fig. 4 is a d::av/ing of plug and ring gages T/hich give
satisfactory results. Instead of dimensions being given on the
drawing, refe.r&nce is made to column numbers of Table 13. By
referring to the table, dimensions may be found for gaging any
Eiiie of thread.

The distances between the surfaces A and B of the ring gages,
for any given sice, is the difference between va.lues given in
columns 10 and 11. The gage having a pip.in aonical surface is
slipp.ed over the end of the pipe, and, when pressed on by hand,
the pipe end must prot.rude be3^ond surface B. On the plug gage,

.

surfaces C and D correspond to surfaces A and B on the ring. The
plug must enter beyond C, but surface D must remain outside.

References

;

British Engineering Standards Association Reports
Nos. bl-1909 . -Pipe Tnreads for Iron or Steel
Pipes and Tubes

.

31-1910. -Steel Conduits for Electrical Wiring
61-1913,- Copper Tubes and Their Screw Threads.

V





fo-Vi.’i o "f Bi' i t i fill Sjfccirid.d.i*d. P-ip© TiiT0vids

Plug gdge

XlA.A/VyvA

iL-c
r4J

D

diarn;

Col.
it 31’

6

Vv'VsAA

f<~0 . C L-

Taptr i/iG
_in". per io

do , 9L._^
., i

\Z'77/77Px
x//%<%!

Fig. 4.- Gages for British St.^nddi’cl Pipe Threads
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Table 13. - Dimensions of British Standard Pipe Threads

1 2 3 4 5
1

^

nominal Outside Oage diameter Number of Depth
Minor dia-
meter corres-

size of diameter (basic major threads of ponding to
pipe of pipe diameter) per inch thread Kaee diameter

1' Inches Inches Inches Inches Inches

1/8 13/32 0.383 38 0.03385 0.3373
1/4 17/33 .518 19 .03370 .4506
s/a 11/16 .656 19 .03370 . 5886
1/3 37/ 33 .835 14 .04575 .7335
5/8 15/ 16 .902 14 .04575 .8105

3/4 1 1/16 1.041 14 .04.575 .9495
7/8 1 7/33 1.189 14- .04575 1.0975

1 1 11/ 33 1.309 11 .05830 1.1936
11/4 1 11/ 16 1.650 11 .0.5830 1.5336
11/2 1 39/33 1.883 .11 .05820 1.7656

13/4 2 5/33 3.116 11 .05830 1.9996
2 2 3/8 3.347 11 .05830 2. 3306
3 1/4 2 5/8 2.587 11 .05820 2 . 47OG
3 1/2 3 3.960 11 .0.5820 2.8436
2 3/4 3 1/4 3.310 11 .05830 3.0936

3 3 1/3 3.460 11 .05830 3.3436
3 1/4 3 3/4 3.700 11 .05830 3.5836
3 1/2 4 3.950 11 .05820 3.8336
3 3/4 4 1/4 4.200 11 .05830 4.0836
4 4 1/3 4.450 11 .05820 4.3336

4 1/2 5 4.950 11 .05820 4.8336
5 5 1/2 6.450 11 .05820 5.3336
5 1/2 6 5.950 11 .05820 5.8336
6 6 1/3 6.450 11 .05830 6.3336
7 7 1/3 7.450 10 .0640 7.3319

8 8 1/3 8.450 10 .06405 8.3319
9 9 1/3 9.450 10 .06405 9.3219
10 10 1/2 10.450 10 .06405 10,3219
11 11 1/3 11.450 8 .08005 11.2899
13 12 1/2 13 . 450 8 .08005 12.2899

13 13 3/4 13.680 8 .08006 13 . 5199
14 14 3/4 14 . 680 8 .08005 14.5199
15 15 3/4 15.680 8 .08005 15.5199
16 16 3/4 16.680 8 . 08005 16.5199
17 17 3/4 17.680 8 .08005 17.5199
18 18 3/4 18.680 8 . 08005 18.5199

7 I
8 r~ 9 i 10 T"

'

iT
r>istance of cra.p'® rii amp.t pr fri

Minimum lenpcth of thread
Distance of gage diameter from
pipe-end (Class I taper snrewl

•L"
on pine-end.

In
counline: Standard Maximum Minimum

Inches Inches Inches Inches Inches

3/8 3/4 5/32 0.1923 0.1303
7/16 7/8 3/16 .3188 .1563

Ul 1 1/4 .3917 . 2083
5/8 1 1/4 1/4 .2917 . 2083
5/8 1 1/4 1/4 .3917 .2083

3/4 11/2 3/8 .4375 .3125
3/4 11/2 3/8 .4375 .3125
7/8 1 3/4 3/8 .4.3'’

5

.3135
1 3 1/3 .5833 .4167
1 2 1/3 . 5853 .4167

11/8 2 1/4 5/8 .7392 .5208
11/8 2 1/4 5/8 .7293 .5308
11/4 2 1/3 11/ 16 .8,0.21 . 5729
11/4 2 1/3 11/16 . 8O3.I . 5729
1 3/8 3 3/4 13/ 16 .9479 .6771

1 3/8 3 3/4 13/ 16 .9479 .6771
1 1/3 3 7/8 1.0208 .7393
1 1/2 3 7/8 1.0208 .7392
1 1/2 3 7/8 1 . 0208 .7293
1 5/8 3 1/4 1 1.1667 .8333

15/8 3 1/4 1 1.1667 .8333
13/4 3 1/2 1 1/8 1.3125 .9375
17/8 3 3/4 1 1/4 1.4563 1.0417
3 4 1 3/8 1.6042 1.1458
3 1/8 4 1/4 1 3/8 1.6043 1.1458

3 1/4 4 1/3 1 1/2 1.7500 1.2500
2 1/4 4 1/3 1 1/2 1.7500 1.3500
2 3/8 4 3/4 1 5/8 1.3958 1.3542
2 1/3 5 1 5/8 1.8958 1.3542
3 1/2 5 1 5/8 1.8958 1.3542

3 5/8 5 1/4 1 5/8 1.8958 1.3542
2 3^ 5 1/2 1 3/4 2.0417 1.4583
3 3/4 5 I'S 1 3/4 2 , 0417 1.4583
3 7/8 5 3/4 1 7/8 3.1t375 1. 5625
3 6 2 3.3333 1.6667
3 6 3 2.3333 1 . 6667
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Table 14. -British Star..''ard ’Bimensions cf Tlireadei:^ Steol
Conduits, Class and Plain Steel Conduit, Class ’'A"

~1L 2 3
5

1 ^ G

Outside diameter in inches 5/8

1

3/4 1

i

1 1/4
1

1

1 1/2
1

2

1 Threads per inch 18 |X6
1

i

1

16
}

! 16
1

i

!

14

Depth of thread in inches 0.0356 0.040Ci 0.0400

f
'

1 0.0400
t

0.0457 0.0457

Maximum length of thread on
end of conduit in inches

1/2 9/16 11/16
f

13/16 15/16
1

1 3/16

Minimum length of thread on
end of conduit in inches

7(16 1/2 6/S 3/4 7/8
1

1 1/8

j
. . ^

Class A S.W.G.Mo, 19 13 18 i 17 16
1

16

Nominal Inches 0-040 5.048 0 . 048 0.056 0.064 0.064
thickness

Class B)

—
S.W.G. 16 15 15 1

nc. 14 13
Inches 0.064 0.072 0.072 0.072 0,080 0.092

Weight
Class A

Max,
i

28.9 1

1

40.8 55.4 79.9 108,7 146.7

per

loo ft.
Min, 23.6 34,4 46,6 68.9

—
95.4

. . 1

128.1

in
Class E

Max, 42.2

—
56.9 78.1 99.3

I

132.1
j

1

202.4

lbs

.

_ .

Min< 37.4
j

1

51.0 69.8 88.5

E

119.0
j

184.7

Combined lengths of recessed
portions of plain sockets in

inches
2 1/4 1

1

2 1/2 3 3 1/a
1

1

(

1

4 5

Thickness of plain socket in
inches

T

0.060
j

i

i

0,072
j

0.072

r

0.084
j

[

0 , 096 0.006

[Length of coupling in inches
i i

1 1/8 il 1/4
1

f

1 1/2 1 3/4 2 1 2 1/2

Thickness of coupling in
inches before threading

\

0.128 0.144 0.144 0.144 0.160
I

J

j

0.184

Minimum radius of bends in i

inches !

L 7/8 2 2 1/2 2 3/4
i

i

5 1/41
1u

8 1/2





CMcvioa

toroto

C9si<

~ 35

Table 15. - Screwy T-areads for Low and Mediiir/j Pressure
Copper Tuoes
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Talole 16. - Sc rev? Tnreaac for Britisn Stariio.rd

Copper Tudes
1 Pressure

For /rorkirig pressures up to 200 lbs. per sdr-are inc

rJora-

inal
borg

in.

1

1
1

1
1
1
1

1 7/8

1/2
3/4

3 1/4
3 1/2
3 3/4
4

T 31 4 ^ 5 6
Out slue Gage I C . 0

1

Depth i-Ii nor L
aia- dia- tnds. of dia—

meter met er per
inch

tnd. met er

In. In. In. In.

3 0,588 0. 583 2-8 0. 0250 0. 33 7
t . 523 . 518 19 . 033 5 . 451
5 .661 . 656 19 « 0 o *5 o . 539

i

5 . 850 . 825 14 . 0455 , 734 f

5 . 907 . 902 14 , 0455 B lOwL 1

1- 1.046 1.041 14 . 0455 . 950
3 1.194 1. 189 14 . 0455 1 . 093

1, 514 1. 309 11 .0580 1. 193
1.497 1. 492 11 .05801 1.576

t 1.655 1.650 11 .0580 1 53 4 1

1. 750 1. 745 11 . 0580 1. 629 1
1. 887 1. 882 11 , 0580 1. 766 1
2.087 2,082 11 . 0530 Iv 966 1
2.121 2. 116 11 .0580 2.000 1
2. 249 2.244 11 .0580 2. 128 1

2. 3 52 2. 347 11 .0580 2, 231 1
2. 592 ' 2. 587 11 .0580 2. 471 1
2. 965 2. 960 11 . C5S0 2.844 1
3. 215 3. 210 11 . 0580 3.094 1
5. 465 3. 460 11 0580 3. 344 1

5, 705 5. 700 11 . 0580 3. 584 X
5. 955 5. 950 11 . 0380 5. 834 1
4. 205 4. 200 11 . 0500 4.084 1

|_4. 455 4. 450| - ill . 0580 4. 534 1

7 8 1

c
I 10

•t
• —

1

j en r’'.; fi of jjJ S u xno-e cf e

1.027 6^^a, diuir.ecer from end
On [In coup 01. pipe
p ip e ling Std. 1

Fax.
In.

j

In

,

Ill

.

1
1 i,.! t

1

3/8
1

w/ 4 5/o2
i
C. 16 0. 13

7/l Cl 7 b 5/16 . 23 . 16

1/2 li 1/4 . 29 1

5/ 6 i.L 1/4 1/4 . 29 , 2l

5/8 |1 1/4 1/4 . 36 . 21

3/ 4 1 1 1/2 3/3 , 44 .31
3/4 1 1/2 3/8 . 44 .31
7/8 :I 3/4 3/8 . 44 , 0

1

7/8 11 5/4 5/8 . 44 .51
|2 1/2 . 58 , 43

2 1/2 . 58 . 42
3. 1/2 . 58 . 42

1/8 2 1/4 5/8 7^ (

• r u . 52
1/8 2 1/4 5/8 !

.73 I . 52
1/8 1 1/4 5/8 j

j

.73 j . 52

1/8 1/4 5/8 1 .73
;

. 53
1/4 2 1/2 ll/16i .80

,
. 57

1/4 2 1/2 11/ ic! .80
i

. 57
3/8 2 Ui 13/16’ .95

j

, 68
5/8 3/4 13/16 ,95 i

1

.68

1/2 w 7/8 1.02
1

, 73
1/2 c 7/8 1. 02 . 73
1/3 iv 7/6 1,02 . 73
5/8 1/4 JL 1. 17 . 83





V. BRITISH STANDARD BOLT HEADS, NUTS, AND SCREW HEADS

1, British Standard Bolt Heads and Nuts

Standard diraonsions for hexagonal bright nuts and bright
bolt heads

j
black nuts, black loo!: nuts, and black bolt heads;

spanners; and casxle nuts, which were adopted by the Sectional
Cocinaittee on Screw Threads and Lindt Gages, and approved by
the British Engineering Standards Association in 190S,are given
in Tables 17, 18, and 19.

3. British Standard Automobile Bolt Heads and Nuts

Standard dimensions for ruts and bolt heads used in^
, ^automobile construction as given in Table 30 were suuraitted by

the Sub-Conaaittse cn Automobile Threads, adopted by -che

Sectional OommittJee on Screw Threads and Limit Gages, and
approved by the British Eiigineering Standards Association in
1911.

3. British Standard Heads for British Association Screws

The proportions of heads for small screws, namely, -counter-
sunk, instrument, round, cheese, filister, capstan, connection,
and hexagon, for siaes 0 to 15 (’’British Acscoiation” designat-
ing numbers) were esta,blished by the Sectional Committee on
Machine Farts, their paging and NcmenolacLirc, and approved on
behalf of the British Engineering Standards Asoociaticn in 1920.
The sizes standardized range f.rom 6 mm to 0,9 mm (0.333 in. to
0.035 in.). The Simaller sizes not being in gencz-al I'.se, except
ir special oases, were not staixlardized. See Table 31.

hoi eienoeat

British Engineering Standards Asgoc.tation Reports
Nos. 38-1908. Nuts, Bolt Heads, and Spo.nners,

54-1911. Screw Threads, KhatwS, and Bolt
Heads ior use in Automobile
Construe tion.

57-1920, Heads for British A.<3gooiation
Screws.
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Table 17. — British Standf'-.’-d Hexagonal Bright Muts and Bolt Heads

1 3 1 3 1
4 1

5 1 o

Diameter Brifitht Nuts
of Width acro.sa flats Width across Thickness

bolt cornel's
Max

.

Min

.

Aunrox . Kax . Max

,

Hxi.

Inches Inches Inches Inches Inches Inche

1/4 0. 535 C. 530 0.61 0,26 0.25
5/16 .600 ,595 .69 .32 .31
3/8 . 710 .705 .82 .39 ,38
7/16 .830 ,815 ,95 .45 .44

1/3 .920 .915 1,06 ,51 ,50

9/16 1.010 1,002 1.17 ,57 . 55
5/8 1.100 1.092 1.27 ,64 .63

11/16 1.200 1.193 1,39 .70 .69

3/4 1.300 1.292 1.50 .76 .75
13/16 1.590 1.382 1.61 .82 .81

7/8 1.480 1.473 1,71 .89 .88
1 1.670 1 . 662 1.93 1.01 1.00
1 1/8 1.860 1.850 2.15 1.15 1.13
1 1/4 2.050 2,040 2,37 1.37 1.25
1 3/8 2,320 3.210 2.53 1.40 1.38

1 1/3 2.410 2,400 2.78 1.52 1.50
1 5/8 2. 580 2.570 3.98 1.65 1,63
1 3/4 3.760 3.750 3.19 1.77 1.75-
3 3.150 3,140 3.64 2,02 2,00
3 1/4 3.550 3.535 4,10 3,27 2,25

3 1/2 3.890 3.675 4.49 3.52 2,50
3 3/4 4.180 4.165 4,33 3.77 2,75
3 4. 530 4,515 5.23 3.02 3.00
3 1/4 4,850 4,830 5.60 3.27 3,35
3 1/2 5.180 5,130 5.98 3.52 3.50

3 3/4 5,550 5.530 6,41 3.77 3.75
4 5.950 5.930 5,87 4,02 4.00
4 1/3 6.820 6.795 7.88 4.53 4.50
5 7,800 7,775 9.01 5.03 5,00
5 1/2 8.850 8,830 10.32 5.53 5.50
6 10.000 9.970 11. 55 6.03 6,00

7 8 9 10
Bright lock nuts Brisht bolt heads

Thickness Thickness

Max, Min

.

Xa.x . Mill ,

Inches Inches Inches Inouea

0.18 0.17 0,23 0.22
.22 .21 .28 .27
.36 .25 ,34 .33
.30 .29 .39 .38
.34 ,33 .45 .44

.39 .38 .50 .49
,43 ,42 , 53 ,55
,47 .46 ' .61 .60
.51 .50 .67 .63
.55 .54 . 73 .71

.59 .58 , 78 .77
,68 .67 .89 ,88
.77 t 75 1.00 .93
.85 .83 1.11 1.C9
,94 .92 1.23 1.20

1.02 1. 00 1. 33 1. 31
1.10 1,03 1.44 1.42
1,19 1.17 1.55 1.53
1,35 1.33 1,77 1.75
1.52 1.50 1.99 1,97

1.69 1,67 2.21 2.19
1.85 1,83 2.43 2.41
2.03 2.00 3.65 3

.

33
2,19 2.17 2.83 2.84
2.35 2.33 3.08 3.06

2.53 2.50 3.30 3,33
3,69 2.67 3,.52 3 . 50
3.03 3.00 3.97 3,94

i 3.36 3.33 4, 41 4.38
3.70 3.67 4. 34 4.bl
4.03 4.00 5.28 5,25
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Table 18. British Standard Black Nuts. Look Nats, and Bolt HeaOa

Diameter
of

Bolt

Inches

1/4
5/16
3/8
7/ 16
1/3

9/ 16
5/8

11/16
3/4
13/16

7/8

1/8
11/4
1 3/8

1 1/3

1

3

3

5/8
3/4

1/4

1/a
3/4

1/4
1/3

3/4

1/3

1/3

'Vldth across flats

Max.
inches

0.535
.600
.710
.820
.980

1.010
1.100
1.300
1.300
1.390

1 480
1.670
1.860
3.050
3.330

8.410
8.580
3.760
3.150
3.550

3.890
4.180
4.530
4,850
5.180

5. 550
5.950
6.830
7.800
8.850

10.000

0,505
. 530
.690
.800
,900

,990
1.080
1.180
1.380
1.370

1.460
1.650
1.830
3.030
3.190

3.380
3.550
3,730
3.120
3.510

3,850
4. 140
4.490
4,810
5.140

6,510
5.910
6.770
7,750
8.800
9,950

Width across

4onrov.

Inch





Table 19. -British Standard Castle Nuts

Diameter
of

bolt

Hi. naaaicnfl—a£-J lul

Width
across flats

Width
across
corners

Appr oxi

-

mate Max. *

Total
thi okness

D

Thickness
of hexagon-
al portion

HMax. Min.

Inches
1/4
3/8
1/3
5/8
3/4
7/8

1
1 1/8
1 1/4
1 1/3
1 3/4
3

Inohes
0.535
.710
.930

1.100
1.300
1.480
1.S70
1.860
3.050
3 . 410,
3.7G0
3.150

Inohes
0.530
.705
.915

1.093
1.393
1.473
1.663
1.650
3.040
3.400
3.750
3.140

Inohes
0.61
.83

1.06
1.37
1.50
1.71
1.93
3.15
3.37
3.76
3.19
3.64

Inohes
0.31
.47
.63
.78
.94

1.09
1.35
1.41
1.56
1.88
3.19
3.50

Inohes
0.19
.38
.38
.47
.55
.66
.75
.84
.94

1.13
1.31
1.50

The figures In this oolumn represent the maximun width

across the comers correct to two decimal places.

The dimensions given are based on the *

poitions, which the committee believe have, by eiqjerlenoe,

proved themselves to be the most satisfactory.

T = 1.35D
H = 0.75D
S = 0.43V50

,

j

0 = Width across flats minus l/ifa in.

where D = full diameter of thread on bolt

Cimeneions of &3ot

Thickness
of oylindri-
oal portion

Diamet er
of cylindri-
cal portion

Rounding of

edge of cylindri-
cal portion

Width Depth

D-H „

Inches
0.13
.19
.35
.31
.38
,4.3

.50

.57
, 63
.75
.86

1.00

0 R W S

Inches
0.45
.64
. 85

1.03
1.33
1.400
1. 590
1.78
1.97
3-33
tj. 68
3.C7

iuohos
0.03
.05
.06
.09
.09
.11
.13
.14
.16
.19
.33
. 35

Inches
0.063
.094
.135
.156
.188
.319
.350
.381
.313
.375
.438
.500

Inohes
0.11

. 16

.23

.37

.33

. 36

.44

.49

.55

. 66

.77
,88

Fig. b
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Tablo 20. ‘ P.rltieh Airboniobilc Putr p.nd bolt, Ke^de

—
"'Wurs “'ahd'1 .0 If heads ”PcTt lieiads

Dj'=i meter
of belt

Width
across flats

Width
across corners ThJ cKness Thi ckness

Max. Min. Appro X. Max, Max.

.

Mrn. Max. MlB.

In. IhcEes ThcETcs Inches 'rr.i all es Ihches in on as

1/4 0.445 0.440 0.515 0.21 0.20 O.IG 0.16

0/32 ,526 .520 .61 .26 . 2.5 .23 4 r* (j

5/16 .525 . 520 .61 .26 . 2 5 .23
r*

. tLtj

3/e .600 . 505 .69 . 32 , 31 . c 8 .27
7/ie . 710 . 705 .82 .39 .38 .34 ,33

1/2 . 820 .815 .96 .45 . 44 .39 ,38

9/16 .020 .915 1.06 . 51 .60 .46 .44
5 / 8 1.010 1 . 002 1.17 . 57 . 56 .50 . 49

11/16

3/4 1.200 1.192 1.39 .70 .69 .61 .60
13/16
7/8 1.390 1 . 382 1.61 .82 ,B1 .72 ,71

15/16
1 1.480 1.71 . 89 .R8_ .78 . 77

The above nuts and bolt heads arc lighter than the
C.C.W. and B.S.F. bright nuts and bolt hcads> but the
sarco sot of wrenohee will fit all sizes vrith the exception
of the 1/4 in. diameter slzo, since, with this exception,
the wiaths anrose the fleets of the Dfltlefc standard huts
and Boat Heads have been adopted.
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VI. International Metric bcrew Thread Standard,
and Proposed Metric Fine and International Pipe Threads.

The International Screw Thread Standard (S, I.) was adopted
by a congress, representing principal continental countries, at
Zurich in 1898. The system proposed wa.3 based on ^the French
Metric Screw Thread System as adopted by the Sooiete d'Encourage-
ment de 1' Industrie Naticnale in 1894. The principal difference
between the two systems is in the pitch of three screws 8, 9 and
IS mm; the French s^^stsm specifying 1, 1, and 1.5 mm pj.tch
respectively while the International gives 1.25, 1.25, and 1.75
mm. The International form of thread has a GO"*' angle aod the
crest of thread is flattened l/8th the height of the basic
triangle while the root is filled in 1/16 the height, either
flat or rounded, as shown, in Fig. Ifc. This gives a definite
olearanoe betv/een the tops and bottoms of the threads of screw
and nut. The actual form at the root is left to the choice of

the manijif aoturer

.

The dimensions of the International Screw Thread System are
given in Table 23. The sizes from 6 mm to 80 mm, inclusive, were

r standardized at the Congress of Zurich, and those above 80 mm
were added by the Sooi^t^ de Encouragement pour 1' Industrie
Nationale of France, No tables of allowances and tolerances for
this thread series are available. A chart showing a comparison
of the pitches and diameters of the International with the U. S.

National Coarse and Fine Thread Series is given in Fig. 16.

A series of Metric Fine Threads consisting of 188 sizes
ranging from 1 mm to 300 mm has been proposed by the German
Industry Committee on Standards, but has not yet been established
as a standard.

A series of pipe threads has been proposed as an International.
Standard, and published (see reference bolcw) . It is pra.otioally
a translation of the British Standard into metric units.

References:

International Meti’ic Screw Threads

Bulletin Soc, d' Enc.ourageraent pour 1' Industrie Rationale,
K 3,rch 1S9S and September-Cctober 1919.

Ptotokoll International Commission, 1898, (Druck von

F. Lehbaner).

Proposed Metric Fine Threads

Ncrmenausschuss der Deutschen Industrie, Machinenbau,
Vol. i, No. 7, July 8, 1922, pxj. 473-492,

Proposed International pipe Threads

Bulletin Soc. cl’ Encouragement pour 1' Industrie i^iationale,

Hay-June, 1916.
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6

7

8
9

10

11

12
14

16
18

20
22
24
27
30

33

36
39
42
45

48

52
56

60
64

68
72
76
80
84

88

92
96
LOO

I

04

CO

Cv1

D3

fO

to

M

Table 22. - International Metric Sciew Thread S'/coem

•'it ch

mm

Approx.
threads
per inch

Major diameter

Inones
Nut

Inches

Pit ch
diameter
Xn ch e

~~Ei nc r

"e"

Mame^r

Rcre'-?

.ncties

Nut
Inches

1.0
1.0
1.25
1.25
1.5

25.4
25.4
20.3
20.3
16.9

0.2362
.2755
.3150
.3543
.3937

0.2405
.2799
. 3203
.3597
.4001

0.2106
. 2000
.2830
.3223
. 3553

0.1308
. 2202
.2457
.2851
,3106

0,1851
,2244
.2510
.2904
,3170

.5

.75

.0

.0

.5

16.9
14.5
12.7
12.7
10.2

.4331

.4724

.5512

. 6299

. 7087

.4395
,4799
.5597
.6384
.7193

. 3947

. 4276

. 5001

.5788

.6448

,3500
.3755
. 4404
.5191
.5701

.3564
, 5829
.4489
.5276
.5808

.5

.5

.0

.0

.5

10.2
10.2
8.5
8.5
7.3

.7874

.8661

.9449
1 . 0630
1,1811

.7981

.8768

.9577
1.0758
1.1960

.7235

. 8022

.8682

.9863
1.0916

.6489
,7276
. 7787
.8968
.9872

.6595

.7383

.7915

.9096
1.0021

3.5
4.0
4.0
4.5
4.5

5.0
5.0
5.5
5.5
6.0

7.3
6.3
6.3
5.6
5.6

5.1
5.1
4.6
4.6
4.2

1.2992
1,4173
1,5354
1,6535
1, 7716

1.8898
2.0472
2,2047
2,3622
2.5197

1.3141
1.4344
1.5525
1.6727
1.7908

1.9111
2.0685
2,2282
2.3856
2.5453

1.2097
1.3150
1.4331
1,5384
1,6565

1 . 7619
1.9193
2.0640
2.2215
2.3663

1,1053
1,1957
1.3138
1.4042
1.5223

1.1202
1.2127
1.3308
1.4234
1.5415

1.6127
1 . 7702
1.9000
2.0575
2.1872

1.6340
1.7915
1.9234
2 . 0809
2.2128

6.0
6.5
6.5
7.0
7.0

4.2
3.9
3.9
3.6
3.6

7.5
7.5
8.0

3.4
3.4
3.2

8.0 3.2

2.6772
2.8346
2.9921
3 -.1496

3.3071

3.4646
3 . 6220
3.7795
3.93''0

2.7027
2 . 8623
3.0198
3.1794
3. 3539

3.4965
3.6540
3.8136
3.9711

:
2.5238

. 2.6684
2.8259
2.9706
3.1281

'3.2728
3.4303
3.5749
'3.7324

2.3447 2.3703
2,4745 2.5022
2.6320' '2.6597

2.7618 2,7916
2.9192 2.9491

3.0490 3.0810
3.2065 3,2385
3.3363 3.3704
3.4938 3.5279
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VII, SCRE?/ THREAD STANDARDS IN USE IN FRANCE

The International form of thread (Fig. 13) is the standard

form for screw threads used in France. The diameters and pitches

of the International System are most widely used for ^ those sizes

which fall within the range of this series. The Society
d’ Encouragement pour 1' Industrie Rationale has supplemented the

International series by introducing sizes between 12 mm^and 40 mm
so that the series advances by 1 mm steps throughout this ^ range,

The interpolated diameters have, in each case, the same pitch as

the next larger diameter in the Congress of Zunich series. See
Table 23.

A small machine screw series (Serie de la Petite Mecanique)
below the International series, from 2.5 to 5.5 mm inclusive.
Tables 23 and 24, were added by the SccietO d' Encouragement in
1906, and the small watchmakers’ screws (Serie Hcrlogere), Table
27, were standardized by the same body in 1909.

The various commercial interests recognize selected sizes,
given in Table 23, of the International and Scciete d’ Encourage-
ment series, with the following exceptions and additions:

1. The Estabiissements Schneider et Cie add e size
having a diameter of 106 mm and a pitch cf 8.5 mm.

2. In the series of the Chambre Syndicale des Construct eurs
d’ Automobiles, the si^es 0.3 mm and 0.5 mm have the
pitches 0.5 mm and 0.75 mm respectively, and are, there-
fore, not interchangeable with the corresponding sizes
of the ’’Serie de la Petite Mecanique”. The same is
tzue cf the 5 mm size in the series of the Chambre
Syndicale des Industries Aeronaut iques

.

There are also variations in practice as to the form cf
thread at crest and root. The Scciete d’ Encouragement dees not
specify a clearance at the major and miner diameters cf screw
and nut, and the Syndicale des Constructeurs d’ A.uto mobiles does
not round the profile at the root. Neither cf these modifica-
tions, however, prevent interchangeability with S. I. threads.

No ta.bles of allowances and tolerances are available
except those fdr.hhe Aircraft Threads given in Tables 25 and 26.
These tolerances were suggested by the British Engineering
Standards Association at the request of the Naval and Military
Air Service of Great Britain.

References

:

Bulletin Soc. d' Encouragement 1 'Industrie Rationale,
Sept. -Oct. 1919.





Tacie Etandard Screw Threads in uee in

1 6 7
Diamet ei

( Internat- Sc oj 4te
1

lEctablisse-
ional

)

d ' Encoura- Chfcicins mcnc s

Congres gemont pour do fer Schneider Pitch
at 1

' Industrie Francais et Cie.
Zuri ch national e (Railroads

)

(Crdnancs

)

cm mm nu mm mm

38 3,5
33 33 33 33 3.5

34 3,5
35 3.5

36 56 36 36 4

37 4
38 4

39 39 39 4
40 4

4S 48 42 4.5

45 45 45 4.5
48 48 48 5
58 53 52 5
56 56 56 5.5
60 60 60 5.5

64 64 64 6
68 68 68 6
78 72 72 6,5
76 76 76 6.5
80 30 80 7

84 84 84 7
88 83 83 7,5
98 92 92 7,5
96 96 96 8

loo loo 100 8

106 8.5
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-sa-
lable 24. - Standard Smla Screws in Use in France

1 1 J 3 ^ r 5

standard screws in use. Screws superseded

Name cf series Diameter Pitch Pit ch Remarks
rj; mm mm

0.40 0.11
.45 ..11
-.50 M3
.55 : .13
-.60 .15

Wat chcakers

'

-.65 .15
screws .70 -.17

.75 .17

.80 .19

.85 ; .19
-.90 • .21
-.95 .21

1.00 ' .24 0.25
1.10 .24
1.20 .27
1.25 .25 &aperseded
1.3C .27 pitches 5f
1.40 .30 small
1.50 .30 .35 machine

Wat chmakers

'

1.6C ^ .33 screws
screws and 1.70 .33 temporar-
small machine 1.75 .35 ily main-
screws. Sizes 1.80 ,36 tained for
common to both 1.90 -.36 existing

2. 00 .39 .45 machines
2.10 .39
2.20 .42
2.30 ’.42
2,40 •f.45

2.50 .45

C.OO .60
3.50 .60
4,00 ,75

Small machine 4.50 .VS
screw, series 5500 n9o

5.50 .90
6.00 1.00

This table is tahen from the table issued by the Scci^te
d' En(2ourageffient pcur 1* Industrie Nationale in the Bulletin of Ncveniber-

December, 1915.

I
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Table 25. Tench !,!etric Aircre^ft Threads

Screw Sizes

Nomi-
nal
size

Major diameter Tolerance cr
pit ch

Pi t'ch ’ oi'amet e

r

Minor
diamet er

Max»
First
grade

Second
grade Pitch First

grade
Second
grade

Max.
First
grade

Second
grade

1st or
2nd grade

Min. Min. Min. Min. Min.
1
Max.

mm.
^ mm. mm. mm. mm. mm. mm. mm. mm. mm. 1 n m

.

3 3,00 2,84 2.78 0.60
I

0.046 0.092 2.61 2.63 2.45 2.00 2.22

4 4.00 3.84 3. 78 .75 .046 .092 3.51 3.43 3.35 2.80 3. 02

5 5.00 4.84 4.78 ,75 ,046 ,092 4.51 4.43 4,35 3,80 4.02...

6 6.00 5.84 5. 74 1.00 .046 .092 5,35 5.27 5.19 4.44 4.70

7 7.00 6.84 6,74 1.00 .046 .092 6.35 6.27 6.19 5.44 5,70

8 8.00 7.80 7.70 1.25 .058 .115 7.19 7.09 6.99 6.06 6.36

9 9.00 8.80 8.70 1.25 .058 .115 8.19 8.09 7.99 7.06 7.36

10 10.00 9.80 8.64 1.50 .058 .115 9,03 8.93 8.83 7.68 8.C4

11 11.00 10.80 10.64 1.50 .058 .115 10.03 9.93 9.83 8,68 9.04

12 12.00 11.80 11.60 1.75 .058 .115 L0.86 1C. 76 10,66 9.32 9.72

Tables 25 and 26 were prepared by the British Engineering Standards
Committee upon request. The pitch of the 5 mm. screw given in
these tables is 0.75 mmi , whereas the pitch commonly used in France
is 0.80 mm. ^ as shown by Table 23.
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Table ^6. - French Metric Aircraft Threads

Sizes fcr Nuts and Tapped Kcles

l^Nomi-

nal
size

Major
diamet er

Tolerance crJ Pft cIT ai t e i’

pitch /
Mir

diar
nr
lejeiL-

Max.
1st cr
2nd Gr. Pitch First

grade

T
Seconc
grade

: Min.

' First Second
grade Min.

First
?:rade

Secon
gtaos

Min. Max. Max. Max

,

Max.
izm. ILiL. mza. izm

.

ICJL. UJL. miL, iLIZ, mn.. rrai. rrju

.

3 3.24 3.02 0.60 0.046 0.092 2.63 2.71 2.79 2.24 2.^0 2.46

4 4.24 4.02 .75 . 0 i6 .092 3.53 3.61 3.69 3.04 3.20 3.26

5 5.24 5 . 02 .75 .046 .092 4.53 4.61 4.69 4.04 4,20 4. 26

6 6.28 6.02 1.00 .046 . ,092 5.37 5.45 5.53 ^.72 4.88 4.98

7 7.28 7.02 1.00 .046 .092 6.37 6.45 6,53 5.72 5.88 5.98

8 8.32 8.02 1.25 .058 .115 7.21 7.31 7.41 6.33 6.58 6.68

9 9.32 9.02 1,25 .058 .115 8.21 8.31 8.41 7,38 7.58 7.68

10 10,38 10.02 1,50 . 058 .115 9.05 9.15 9.25 8.06 8.26 8.42

11 11.38 11.02 1.50 .058 .115 10.05 10,15 10.25 9.06 9.26 9 . 42

12 12 • 42 12.02 1.75
j

.058 .115 f:

i

10.38 10.98
I

11.08 9.7a
1

t

O O „

111
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VIII. STANDARD DIMENSIONS OF BOLT HEADS. NUTS.

AND SCREW HEADS IN USE IN FRANCE

The commercial practice in France as tc dimensions of
bolt heads, nuts, and seres? heads, varies among the. various
industrial erganise/oions , The stando-rd practice cf each
organization is given separately for each element in tables,
27. to 32 inclusive. This iniormaticii was tav»-n iiom two
numbers of the Bulletin cf the. Societe dM’accv.ragement pour
1’ Industrie Naticnale, September - October 1919, and April
1921. The wrench openings specified by the Congress of Zurich,
all dimensions specified by L -Union des Syndicats d’Ele ctri cite,
the depth of slot of cira:.ia,7.' heads, and. the angle of coui.tcrsunk
heads were copied directly from tables published in the Ealletin.
The remainder cf the dimer.s ions given in the tables herein were
computed from the fcimulas published in the Bulletin.

1, ‘Widt.h Across Flads or Diameters cf Belt Heads, Nuts,
and Screw Heads (Table Sr?)

Congress cf Zurich. The Congress cf Zurich did not fix
the sizes of heads, as such, but specified a wrench opening for
every diameter of the International Standard Series determined
by the formula 1.4 D 4: 4 mm, in which D is the diameter cf body
in millimeters. These wrencl^ openings thmis determine the widths
across flats of both hexagon and square heads and nuts.

Sccietd d' Encouragement pour 1’ Industrie Naticnale. For
hexagon heads end nuts cf the small machine screw series, a
diameter across cc.rners of 2 D is recommended, ths.t is, 1.732 D
is the width across flats. For circular heads a diameter cf
2 D is recommended.

Es tabl iss ement s

of hexagon and squar
the wrench openings
is, 1.4 D + 4mm. T.h

as the widths a. cross

Schr-cidsr et Cie. The widths acrcss flats
s hea.ds, and hexagon nuts are the same as
specif iv^d by the Congress of Zurich, that
s diameters cf ci.roular heads are the same
f.-ais 01 the corresponding hexagon heads.

Chambre Syndicale des Construct eurs d' Automobiles . The
widths across fla,ts cf square and hexagon heads are determined
by the width cf a hexagon inscribed in a circle whose diameter
is 2 D (that is, 1.732 D), in which D is the diameter of body
of the next smaller size in the series. More than half of the
sizes thus aetermined do not fit the wrench sizes specified
by the Congress of Zurich,
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The diameters of circular heads are net listed in Table 27.
since they are permitted to vary from 1.8 D tc 2 D for cylindriceJ..

and count ersuric heads. Round heads are somewhat smaller.

The widths across flats of hexagon nuts is 1.732 D, D being
the diameter of the body of the bolt. The nuts are. thus, larger
than the corresponding bolt heads.

Union des Syndicate d’Electricite. Fcr sizes from 2.5 tc
7 mm the w’idths across flats fcr square and hexagon heads and
nuts are equal to the diameter d' of the body four steps larger
in the series. For sizes from 8 tc 12 mm. the w’idths across
flats are 1.4 di^ + 4 mm,, d” being the diameter of bony cf two
steps smaller in the series. Thus the same widths across flats,
or wrench openings are used as those specified by the Congress of
Zurich, but are associated with different sizes cf bolts or screws.

For circular heads, whether rcunded. cylindrical, or counter-
sunk, the diameters are eiqtiisl to the diameter d' cf the belt four
steps larger in the series. The diameters cf circular heads agree,
therefore, with those cf the body diameters cf bolts and screws,
thus reducing the necessary number cf sizes cf bar steck.

2. Height cf Bolt and Screvw Heads and Thickness cf
Nuts (Tables 25. and 29 )

Congress cf Zurich. The Congress of Zurich recommended a
height of 0.7 C for square and hexagon bolt and screw heads, and
a thickness equal to D for nuts, D being the major diameter of
the thread,

Sccietb d* Encouragement pour 1’ Industrie Kationale. The
height of heads, whether hexagonal or circular, and also the
thickness of nuts, is equal tc the diameter cf thread, D.

Establissements Schneider et Gie. The height cf hexagonal
or cylindrical heads is approximately 0.7 D, ^w^c different
thicknesses of nuts are provided, - thick nuts whose thickness
is equal to D, and lock nuts of a thickness equal tc 0.7 D.

ChambreSy.ndicale des Const ructeurs d' Automobiles . The
heights of heads approved by this association vary considerably.
For hexagonal or square heads, the height is about 2/3 D. The
thicknesses cf nuts are equal to D. and cf lock-nuts, 2/3 D.

L 'Union des Syndicats d' Elect ri cite. The heights cf heads
for corresponding sizes are the same for hexagonal, cylindrical,
and rcunded forms, and are equal to 0.7 D, The height cf the
conical portion of a countersunk head is determined by the cone-
angle, 84®, and the diameter cf the heaa. It is equal to 1.555
times the difference between the diameters cf the head and body.
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A ryl indr i cal portion surmounts the cone;, its height being equal
to one- half the pitch of the thread. The total height of the fiat
count ersurJt head is e^qual to the sum of the heights of these two
portions. If the head is convex, the height of the rounded
portion is added to this height.

Two thicknesses of nuts are provided^ both cf which apply to
either square or hexagonal nuts. For thick nuts, the thickness
is equal to the aiameter of body, D, tvvo steps smaller in the
series. The thickness of thin nuts is equal tc S/3 that cf the
thi ck nut s

,

3. Dimensions cf Slots in Screw Heads (Table 30)

Neither the Congress cf Zurich nor the Sccidtd d' Encourage-
ment have specified the dimensions of slots in circular screw
heads

,

Establissements Schneider et Cie, The width cf slot is
specified for screws from 6 mm tc 18 mm in diameter. The depth
of slot varies for different types cf head between the limits
indicated in Table 30.

Chambre Syndicaie des Construct eurs d ' Autcmcbiles . The
width cf slot is specified for screws frcm 3 mm to 30 mm in
diameter. The depth cf slct varies fcr different types cf head
between the limits indicated in Table 30.

Union des Syndicats d'Electricite. The width of slct is the
same for corresponding sizes cf all forms cf heads. The depth
of slct is the same for cylindrical and rounded heads, and is
equal to 1/3 the height of the head. Fcr countersunk heads the
depth cf slot is equal to !/£ the total height cf head.

4. Length Below Head and Length of Threaded Portion cf
Bolts and Screws (Tables 31 and 32)

Establissements Schneider et Cie. There are twenty- nine
lengths of bolts, studs, and screws listed in Column 1 cf Table
31, which are obtained by adding to the minimum length of 10 mm
the successive increments listed in Column 3, which are also
used in determining threaded lengths,

The length cf threading is such that if the screw, stud,
or belt were cut down to the next shorter length in the series,
the threaded part would still remain long enough tc take a nut.
The formula applied is

F = D + 3R/2,
in which F = length cf threaded part,

D = diameter cf thread,
R = difference in length between the belt and the

next shorter cne in the series.
and
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When the threaded part r.ust sJLso carry a Icckrut^ the threaded
length is increased by the thickness of the Iccknut and becomes,

F» = F + 0.7 D 1.7 D + 3R/<;.

Chambre Syndicale des Constxucteurs d' Automobiles . The
total lengths below heads are graduated as follows:

by 5 mm steps between 10 mm and ICO mm,
fi 10 « ^ " 100 ” ” £00 "

,

'' 50 " ” " 200 " ” 300 " .

Thus there are 30 different lengths from 10 mm to 300 mm.

Threads to take nut and Iccknut have a length eQual tc 2 d,

and for nut and washer equal to 1,5 d, d being the diameter of
the next smaller (in diameter) bolt in the series. For sizes
up to and including 12 mm this length is increased by 2 mm. This
is not sufficient, in all cases, to permit. a bolt cut dbwn to the
next shorter length to take a nut.

Union des Syndicats d'Electricite. The minimum lengths
below head for each diameter cf screw are given in Table 32. The
series of lengths above these minima corresponds to the series
obtained by adding successively and cumulatively to the base
4 mm the natural series of numbers 1, 2, 3, 4, 5, etc. giving the
lengths given in Column 7, Table 31. These values serve only as
a suggestion and are those recognized by Establissements Schneider
et Cie, and Chemins de fer Francais.

5. Angles of Countersunk Heads,

The Congress of Zurich made no recommendation in regard to
the cone angle cf countersunk heads. The angles specified by
other organizations are as follows-

So ci et e d ’ En couragement

,

Schneider et Cie,
Const ructeurs d ’Automobiles,
SyndioaHe. d’Electricite,

84 degrees,
84 ”

OA i?w %

84 ”

References

:

Bulletin Soci6te d’ Encouragement pour 1 ’Industrie
Rationale, Sept ember- October 1919, and April
1921.





Table hi.

'
1,11 ,

2
''Eiaiiieter

of body
and major
diameter
of thread

D

'Mir P-noli es

3.5
3

0.5

4

4.5

5

6.5

6

0.098
.118
.138
.157
, 177
.197
.217

’.Vidtas Across Flats and Diatieters of Solt H=a-icScretY Heads, and Ruts in Use in Fr.-..np. e
’

3 °31 4
Congress of

Zurich

Wrench
on eninsopeni

i.^dITi.
‘imra

^ .[.^^7ia.mm Incnes

4D+

-. 6 17 18
yooiete d'Encourageraent

1 ' Industrie Nationale
Circular

pour
Hexagon neaas

.33( 12 0. 472

.376> 13 . 512
,51£ IS .591

. 554 16 . 630

.394 18 . 709

.433 19 ,748

.473 31 . 827

. 551 25 .906

.630 26 1.024

. 709 29 1, 143

. 787 32 1.260

. 866 35 1.578

.945 58 1.496

1.024
1.063 42 1. 654
1.102
1.181 46 1. 811
1.399 50 1. 968
1.417 54 2. 136
1. bob 58 2. 233
1.654 63 2. 480
1. 772 67 2. 638
1.890 71 2. 795

2.047 77 3.031
2,905 82 3. 228
2.362 88 j. 465
2. 520 94 i. 701
2.677 100 >.937
2. 855 105 1. 154
2.992 110 1. 331
5.150 116 t. 567
3,307 122 1.803
3.465 127 ). 000

3.622 £ . 336
S.780' .38 E . 433
3.937,

1

44 £ . 669
iilZ3 1

width across
flats

1. 732D

mm IlncSes"

heads, dia-
meter

10

4 0. 157
5 1 .197

236
276
315
354
394

ac

Inches

0. 197
.256
,276
.315
.354
.394
.433

lie tabli a s emeat s
Scnneider et Pie.
nexagon or oiroui-
ur heads and nuts,
width or diameter

1. 4D+4rffin la4D+. 157

Inches

12 0. 472

15 . 591

IS .709

21 .827
25 .906
26 1.024
29 1. 143
32 1.260
35 1,378
58 1. 496

43 1. 654

46 1. 811
60 1.968
54 2. 126
58 2, 283
63 2.480
67 2. 638
71 2. 795

77 3,051
8^ 3.228
88 3.465
94 3.701

100 3 , 957
105 4. 134
110 4.331
116 4. 567
122 4.805
lx,7 5.000

153 5. 256
138 5.435
144 5, 669
153 5. 984

as.. ZIla3.1' i._i.4_

ihambre Syndicale des Constructeurs
d' Autoniobiles_

Muare anu nexagon
.eads, widths across

flats

1. 732D

Inches

9
10
12

14
16

19
21
24
28
31
35
38

42

45

52
57
62
68
73
78

83
30
97
104
111
118
125
132
139
145

152
159
166

0. 157

. 197

.276

.354

. 394
, 472

. 551
, 630

. 748

.827

.945
1. 103
1. 220
1. 358
1.496

1,654

1. 772
1.890
2,047
2. 244
2. 441
2. 677
2.874
3.071

3.268
3. 543
5,819
4.094
4.370
4. 646
4.921
5. 197
5.472
5. 709

5.984
6. 260
6. 535

Hexagon nuts,
width across

fl a t_B_

1. 732D

mm Inches

0.197

10
13
14

16
17

21
24
28
31
35
38
42

45

48
52
57
62
68
73
76
83

90
97
104
111
118
135
132
159
145
152

159
166
173

. 376

.354

. 394
, 473
. 551

. 630
, 669

.827

. 945
1. 102
1. 320
1. 3 58
1.496
1.654

1. 772

1. 890
2. C47
2. 244
2. 441
a. 67 7

3. 874
3,071
3.268

3. 543
3.819
4.094
4. 370
4. 646
4.931
5. 197
5,472
5. 709
5. 984

1 5 L ...

TTUJnion aes oyr.dicats

"SciUare and hexagon
j

Oircuiar

heads and nuts, heads,

width across flats diam.eter

4. 5

5. 5
6
7

9
10
11
13

15
15
16
18

I

6. 260
6. 535
6. 811

Inches

0. 177
. 197
,217
. 236
.276
,315
.554
. 394
. 433
.472

. 512

. 591

.630

. 709

mm Inches

4. 5
5
5.6
6

0, 177
.197
.217
.236
.276
.515
. 554
. 594
. 453
.472

. 551

. 630
, 709
. 787

* D in columns 11 and 13 is

the diameter ox body of the next

smaller size.
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- Heights of Holt d-ifl Screw He ids in Use in France
De-
H =

p =

ai at'. eter of eoav
di im et el of n ead
pitch of thread.

1 1 3 3 1 4 5 1 6 7 J_8 a
1 10 L 11 L 13 14- 1.5 16 17 IS

Diar
of 1:

and
aidJ
Of t

euer
ody
major
eter

Congress
of Zurio'n

Society
d ' Encouragement
pour 1' Industrie
Hatio.rale

Esta’olissement
Schneider et Cie.

Chambxe
Syndicale dec
Construoteur,=
d' AutoKobilst-

1

j

i.

1

1, 'Union des SyTiaic. t.s oT'U.ec'^
Height 01 nex-
agon, cylindrical.,
and round heads

Oountersu.'ik heaae
Ueight
coniod

of
1 pdrt

lieign
cylindi

oar-t

cf
icai

Total height

hrecid V- Heigat of heads
D -J 0. 71)

1
^

1
077D - 29/ 3 — 0 . 7D

“ ^

1. 535CH^TiT“ b73
mm InchesJmr.L Inches mm Inches mm luohes mm Inches

|

mra Inches mm Inches mm Inches mm Inches

3. 5 0.09£ 2, 5 0.098
1

2 0.079 1. 11 0.044 0. 3 0.008 1.51 0.052
o . 11£ 3 . IIS 5 0.079 2 .079 1. 11 .044 .3 .012 1. 41 .056
JTd . 13£ 5. 5 . 138 2. 6 .098 1. 11 .044 3 .012 1. 41 .056
4 . 167 4 . 157 2. 5 .098 3 .118 1. 11 .041 .016 1. 51 .059
4. 5 . 177 4. 5 . 177 5 . 118 1.09 .055 .4 .016 1.79 .070
5 .197 5 . 197 5. 5 , . 138 3. 5 . 138 1. 65 • CoO 5 . C20 2.16 .065
5. 5 . 217 5. 5 .<,17 4 .lo7 1. 94 . 0 7 S . 5 .C20 id, 4- .096
6 . 336 4 0. 157 4 0. 157 4 .157 4. 5 . 177 3. 2,2 .087 0 .C30 2. 72 . 107
7 ,

376 5 . 197 4. 5 . 177 5 . 197 3.22 .087 .5 .020 2. 72 . 107
8 .315 5. £ , 217 5. 5 .317 o. 5 . 317 5. 5 .217 2. 22 .037 . 6 .024 3. 82 . Ill

9 . 354 6. 5 . 25B 6 . 236 6. 5 . 356 3. 77 . 109 .6 .024 3.67 . 153
10 . 394 7 . 276 7 .276 6. 5 . 256 7 .276 o. 63 . IM . 8 .031 4. 13 . 163
11 .435 7. 5 .285 7. 5 .295 3. 86 . 153 . 8 .031 4.68 . 184
13 . 473 8. 5 , 3o5 8. 5 . 356 8 . 315 8. 5 .355 4.44 . 175 8 . 035 5.34 .210
14 . 561 10 , 394 10 . 394 9. 5 . 374
16 . 650 11 . 435 11 .433 10. 5 .413
18 . 709 12. 5 .492 12.

5

. 492 12 . 472
20 . 787 14 . 551 14 . 551 13. 5 , . 531
33 . 866 15. 5 . 610 15. 5 . 610 14. 5 . 571
24 . 945 17 . 669 17 . 653 16 . 630

36 1.024 17. 5 . 689
27 1. 063 19 .748 19 . 748
38 1. 103 18. 5 . 736
30 1. 161 21 . 837 21 .827 20 , 787
5S 1. 299 23 . 906 33 . 906 22 . bob
56 1. 417 35 . 984 25 .984 24 . . 940
59 1. 535 27, 5 1.0S3 27. 5 1. 085 26 1. 034
43 1. 654 29. 5 1. 161 29, 5 1. 161 28 1. 103
45 1. 772 31. 5 1. 240 31. 5 1.240 30 1. 181
48 1. 890 33.5 1.319 33.5 1. 319 32 1.260

53 2. 047 36. 5 1. 437 36. 5 1. 437 34. 5 1.358
56 cj. 305 39 1. 555 38 1. 555 37, 5 1. 476
60 3. 362 42 1. 673 42 1.673 40 1, 575
64 2. 520 45 1. 791 45 1. 791 42. 5 1. 673
66 2. 677 47. 5 1. 870 47. 5 1. 870 45. 5 1. 791
72 2.835 50. 5 1.988 50. 5 1.988 48 1.S9Q
76 a. 992 53 2.087 53 2.087 50, 5 1.988
SO 3. 150 56 2.205 56 2.205 53. 5 2. 106
64 . 3.307 59 2.323 59 (d « 5<d.3 56 a. 2QS
88 3. 465 61, 5 3.421 61. 5 2.431 58. 5 2.30S .

92 5 » G2 3 64. 5 2. 539 64, 5 2. 539 61. 5 i
3.421

96 5. 780 37 2.638 67 3. 638 64 2. 539
100 3.957 7Q 2. 7 56 7,0 2.756 65. 5 1 2. 579

106 4. 173 74 2.913 I L
'

. . J 1-
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Tgbl." 39, - Thicknesses oi' in Use in

er

of body
jlTiU illJ-j OT
iior-ster

5l tnredd
’D

'mi I
Inchf

2.5

5

5.5

4

4. 5

0

5. 0

6

7

France

congress
^of Zurisr.
rTETcicness
of nuts

~D

0.098
,118
138
157
177
197

. 317

.336

.376

.315

.354

.394

. 433

.473
. 551
.630
.(209

. 787

.666

.945

1.034
1.065
1.103
1.181
1.299
1.417
1. 535
1.654
1.773
1.890

2.C47
2.305
0.362
2,530
2.677
2,835
2.992
3.150
5.507
3.465

27

30
33
56
39
42
45
48

3.622

3.780

3.937 jlOO
4.173

52
55
60
64
68
72
76
80
84
88

Indiies

6
7
8

9
10
11
12
14
16
18
30
22
24

. 472

. 551
. 630
. 709
. 787
, S6G
.945

1. 063

1. 181
1.299
1. 417
1. 535
1. 654
1. 772
1.890

2.047
2. 2.0.

1

2. 362
2. 530
2. 677
2. 835
3.992
3. 159
3.30 V

5. 455

3.622
5. 780
5.957

8ocj ete d =

pour i'l'i(.istrie J nr

r, ! Cl 1 o

j

i!;sl;el.lj.bseirrlirr
1. Schr -=*'[ d cr n.

hr,

e.

tiiias of
inlckfi.jGs
of nuts 1

Tlilckn.jas
of nuts

i

Oe-g|£

s
1

mm Iu odes FI

JJ

1 Incfie
i ^

s mm
.TTT
"Inches

! 2- 5 0.093
3 .113

)

3. 5 . 133
4 . 157

I 4. 5 .177
5

. 197
5. 5 . 217

5

5

6 0, .236 4 0. 157

)
. 315 5. £ .217

10 .594 7 .276

12 .472 8.5 . 535
14 . d51 10 . 394
16 . 630 11 . 435
IS . 709 IS, 5 .492
20 . 787 14 .551
22 . 86c 15. 5 .310
34 . 945 17 .669

27 1.063 19 . 748

30 1. 181 21 . 827
35

1

1. 299 23 .906
56

1

1.417 25 984
39 1. 55 b 27. 5 1.085
42 1. 654 29. 5 1.161
451 1.772 31. 5 1.21-:.

1 48
i
1.390 33. 5 1.319

52
j

2.047 36.5 1.433
66 Si S05 39 1. 555
oD 2.362 42 1.673
64 3. 520 45 1. 791
o8 2. 677 47. 5 1.870
73 2.835 50. 5 1, 988
761 2.992 53 2.087
80 5. 150 56 2.205
34 3.507 59 3. 3S3
88 5. 465 61.5 2. 421

92 3.622 64. 5 2. 539
96 3.730 67 2.630
100 5. 937 70 2. 756
106 4. 173| 74 2.913

-1 L12 _ •h 14 .fis 16 17 18
(Jh air. ire .8yndicaj-e d es L'bnion hes SyndiCctt

Constructeurs d ' Automoor.les d' Slectr.,
Thickness Tnick 'lOSS. To.icKness cl Tn G.-C1.ess oi
of nuts of nuts thick nuts thin n'ut s

D 20/ 3
mm Inches mni Inches mm Inches mr.'; Inones

2 0.079 X 0.C39
3 0. 118 3 0.079 2 .079 1 .039

2. 5 .093 1. 5 . 059
4 . 157 S. 5 .098 3 . 113 3 .079

5. 5 . 133 2. 5 .098
5 . 197 3. 5 . 138 4 . 157 2. 5 .098

4.5 . 177 3 . 118

6 .236 4 . 157 5 . 197 3. 5 . 138

7 .276 4. 5 , 177 !3. 5 . 217 5. 5 . 138

8 . olo o. 5 .317 6 . Siib 4 * lb7

9 . ^^54 6 . 236 7 , S75 4. 5 . 177

10 .594 6.5 . 256 8 . 315 6, 5 . 217

9 .354 6 * 256

12 . 473 8
'

.315 10 .394 6.5 .356

14 . 551 9. 5 .3 74
16 .650 10. 5 . 413
18 . 709 13 » 4 ^

20 . 787 13. 5 , o5X
32 . 866 14. 5 . 571
24' .945 16 .630

26 1.024 17. 5 ,688

38 1. 102 18. 5 . 728
30 1. 181 20 . 787
33 1.289 22 . 866
36 1.417 24 .945
39 1. 535 26 1.024
42 1. 654 28 1. 102
45 1. 772 30 1, 181
48 1.890 32 1. 360

52 - 2.0-47 34. 5 1.358
56 2. 205 37. 5 1. 476
60 2. 563 40 1. 575
64 2. 520 42. 5 1. 673
68 2. 677 45. 5 1.781
73 3. 855 48 1, 890

7?6 2. 993 50. 5 1. 988
80 3. 150 53. 5 2. 106

34 3. 307 56 3, 20 5

88 3.465 58. 5 2.505

92 3.632 61. 5 2.421

96 3. 780 64 3. 539

100 3.957 65. 5 2. 579





48

Ta’cle 50, ~ Dimerisiona of Slots in Screw Hoc-as in Use. in France

J ^ 5 r5 . _ . T 6 7 6 J - _1 i
Jl 1

” 12
jJianeter oj; Ji'staOaisse- Chambre Syn- L' Union d =a Syndicata OFFisctricrte_
DOay ana ments bcnn- dicale des Uepth of slot »

Major aicUTi- eider et Construct eun; Width Cylindrical Ubuht er snnir
eter or Cie. d ' Autcmobilts of and rounded heada
tlir ead.

j

i/Vidt.n 0 t slot slot headva
nm inones rm jiricnea Mm

j

Inciies rjnm
j

In oh etj mra inch ea min Inches
r

2. 5 0,098
!

j

0. 7 0,02c CO. 7 0, 028 0, 7 0. 028 1

5 • 1 lb 1 0. 039 0. 7 . 02t . 7 . 028 . 7 , 028
'

5. 5 , 158
. 7 .028 , 8 . 031 . 7 .028 ^

, 157 1 .039 , 7 .028 l.C .039 . 7 .023 :

4. 5 . 177
. 7 .028 1,0 .039 .9 , 035

5 , 197 1 . 039 1. 2 .047 1,2 .047 1.1 .045
5, 5 . 217 1.2 .047 1. 3 . 0 ol 1.2 .047
6 > <d5b 2 0.079 1 .039 1, 2 .047 1. 5 . 059 1. 4 . 055
7 .276 1 . 039 1.2 .047 1,7 , 067 1. 4 . 055
8 .515 2. 5 ,098 1. 5 .059 1. 2 .047 1 . 8 . 071 1. 4 .055

9 .3 54 2 . 079 2 , 079 2. 2 . 087 1. 7 .067
10 .394 2, 5 .098 2 .079 .079 2.0 .091 2 .079
11 . 453

!
2 .079 2. 5 . 098 2.3 .091

12 . 472 2. 5 .088 2 .079 c . 079 2, 8 .110 2. 7 . 105
i

14 . 551 2. 5 .098 .2. 5 . 098

IS , 630 2. 5 . 098 3 , 118
18 .709 2, 5 .098 b . 138 I

1

20 . 787 4 . 157
22 . 866 4. 5 . 177
24 . 945 5 . 197

26 1.024 5. 5 , 217
28 1. 102 5, 5 . 217
50 1. 181

1
6 . 256

I

J.
O

} 5 1 o 1 6 7
Shape of head E a tdblias ex ant s

Schneider et Cie.
Chambre Synuicale des
Construct eurs d ' Automobiles

Depth of slo t i-a,i 0 r di a. of t:.reaa iDepth of slot
MM incnes mm

_

1 Tficnes nm incnes

Cylindrical
Rounded
Countersunk flat

" convex

2, 5to4.

0

2. 5 to 4. 0
1. 5to4. 5
2. 5to7. 0

, lOto . 15
. IGto, 16
. 06to . 18
. lOto. 28

2Cto50

6to3C
2Gto5G

. 79tol. 18

. 24tcl. 18

.79tol.l6

1to >e • o

1, 5to&
ltc2. 5

. 04to. 10

. 06tc . 31

. 04to. 10
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Tdble oi» - Leng.b'tvS below Hedd of Bolts and Screwsi^:in Use
in France

1
1

.3 3. 4 3 .... 6 .. . 7 8
Estab-i-issement a Schneider Chambr

e

Syndicale L' Union aea Syndicata
et Cie.. des Con structeur

s

d ^Electric it

e

d' Automobiles
^ Length below Seri es Length below Length below

h ead. increment a head head
irim Inches mm Inches 'mm Inches mm Inches

4 0.16
5 .ao
7 ,28

10 0.39 10 0,3.9 10 .39
14 . 55 4 0, 16 15 . 59 14 , 55

19 .75 5 . 20 20 , 79 19 .75
25 .98 o . 24 25 . 98 25 , 98
32 1,26 7 . 28 30 1. 18 52 1. 26
40 1. 57 8 , 51 35 1. 38 40 1.57
49 1.93 9 . 35 40 1. 57 49 1. 95

69 2. 32 10 * 39 45 1. 77 59 2.32
70 2.76 11 . 43 50 1.97 7-0 2. 76

82 3.13 12 . 47 55 2. 17 82 3.23
95 3, 74 13 . 51 60 2 1 56 95 5.74
109. 4. 29 14 . 55 65 2. 56 109 4,29

124 4. 88 15 . 59 70 2, 76 124 4, 88

140 5. 51 16 .63 75 3. 95 140 5, 51

157 6,18 17 .67 80 3. 15 157 6. 18

175 6,89 18 . 71 85 5.35 175 6,89
194 7,64 19 .75 90 3. 54 194 7.64

214 8. 43 20 . 79 95 3. 74 214 8. 43

235 9085-' 21 .83 100 3.94 235 9,25
257 10,12 22 .87 110 4. 35 257 10. 12

280 11.02 23 .91 120 4. 72 280 11.02

304 11.97 24 . 94 130 5. 12 304 11.97

329 12.95 25 .98 140 i 5. 51 329 12.95

355 13,98 26 1.02 150 5, 91 3 55 13.98

382 15.04 27 1. 06 160 i 6.30 382 15, 04

410 16. 14 28 1. 10 170 6. 70 4j0 lb. 3.4

439 17,28 29 1.14 180 7.09
1

439 17. 28

469 18. 46 30 1. 18 190 i 7. 48 469 18. 46:

500 19,68 31 1.22 200 7. 87 300 19. 68

250 1
9.84

300 1 11.. 81
f
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iff

Tafele S2. - Minimuiri LenP'th Below Head, L 'Union des Syndicate
d'^Electricit e

1 2 3 1 4
Mao or di dineter of Minimam length below

.
thread- head

ram Inches- mra Inches

2, 5 0. 098 4 0. 16
5 , 118 4 .16
5,5 . 138 4 . 16
4 . 157 5 ,20
4.5 . 177 5 .30

5 , 197 7 .28
5, 5 ' .217 7 23
6 4 256 10 « 59
7 .276 10 .59
8

;

. 315 14 , 53

9 «

0

54 14 .55
10 .394 19 . 75
11 1 43 3 19 .75
13

. 472 19 . 75

!

‘II

iB

1
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IX. The Loewenherz Screw Thread System and

Standard Instrument and Machine Screws

The Vermin Deutscher Ingenieure in 1688 adopted a system of
metric screw threads for sizes from 6 mm tc 40 mm diameter in-

clusive-. The thread form selected;, shown in Fig. has an angle
of 53° 8' and is flattened at tcp and bottom l/Sth the height of
the basic triangle. The angle 53° 8' gives a triangle whose
height is equal to its base, therefore, the depth of thread is

3/4 of the pitch.

In December 1892 a commission representing German instrment
makers, technical so cities, and government departments, adopted
a system of threads ranging in diameter from 1 mm to 10 mm, and
especially Intended for use in small machines and instruments.
The same form of thread is errployed as in the earlier system and
the overlapping sizes 6 mm to 10 mm are identical. The system
was called the Lcwenherz System after Dr. Leopold Lo ^ mhexz, at
one time Director of the Physicalisch-Technische Rei chsanstalt .

The dimensions of the Loewenherz Screw Thread System are given in
Table 33.

At the same time standard proportions for instrument and
machine screws fcr sizes from 1.0 to 10. C mm were adopted by
the commission, which are given in Table 34.

Fig. 17 - Loewenherz Thread Form

References

:

Zeitsc^rift Verein Deutcher Ingeneure, 1888.
Zeitschrift ftir Instrumentkunde, February 1893,

pages 41-56; June 1893, pages 246-249; and
August 1894, pages 285-291.
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Table 33. ~ Lowenherz Screw Thread Syetem

Major
diaiaet er

Pitch
Approx,
threads
per inch

Pitch
diameter

Minor
diameter

mm Inches mm Inches Inches

1. 0.0384 0. 25 102. 0.0320 0. 0246
1.2 .0472 .25 102. .0399 .0325
1.4 .0551 .3 84.6 .0462 .0374
1.7 , 0669 .35 72.6 . 0566 .0463
2 . ,0787 .4 63.5 . 0669 .0551

»7
Cj • O .0906 .4 63.5 .0787 , 0669
2.6 .1024 .45 56.4 .0891 .0758
3. .1181 .5 50.8 .1033 .0886
3.5 .1378 . 6 42.3 .1201 .1024
4,0 .1575 .7 36.3 ,1368 .1161

4.5 .1772 .75 33.9 .1550 ,1329
5. .1969 .8 31.7 .1732 .1496
5.5 .2165 ,9 28.2 .1900 .1634
6 . , 2362 1.0 25.4 .£067 .1772
7. .2756 1.1 23.1 .2431 .2106

8. .3150 1.2 21.2 .2795 .2441
9. ,3543 1.3 19.5 .3159 .2 776

10. .3937 1.4 18,1 .3524 .3110
12. .4724 1.6 15.9 .4251 .3779
14. ,5512 1.8 14.1 .4980 .4449

16. .6299 2.0 12,7 .5708 .5118
18. .7087 2.2 11.5 .6437 .5787
20. .7874 2.4 10.6 .7615 .6457
22. .8661 2.8 9.1 .7835 .7008
24. 0440 2.8 9.1 .8622 .7795 .

26. 1.0236 3.2 7.9 .9291 .8346
28. 1.1024 3.2 7.9 1.CC79 .9134
30. 1.1811 3.6 7,1 1.C748 .9685
32. 1.2598 3.6 7.1 1.1535 1.0472
36. 1.4173 4.0 6.3 1 . 2992 1.1811

40. 1.5748

—^
4.4 5.8 1.4449 1.3150
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TaJo? s 34. - Loevvenhera Saanudia Instx'ument dXii Machine Screws

The diameter of cylindrical head, D, is rounded off to the next
half or whole millimeter when d Is greater than 3 mm.

Countersunk heads have an included angle of 90® and are finished
on the top of the head with a spherical surface of radius ad, or with
a oylindrical projection of height eciual to 0. 4d.

Length of unthreaded portion varies in aJ.1 gradations from 0. 5d
to l.Od.
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