ON A SYSTEM OF

SCREW THREADS AND NUTS.

By WILLIAM SELLERS.

[Read before the FRANKLIN INSTITUTE, April 21, 1864.]

The importance of a uniform system of screw threads and nuts is so
enerally acknowledged by the engineering profession, that it needs
no argument o set forth its advantages; and in offering any plan for
' ¢heir acceptance, it remains only to demonstrate its practicability and
jts superiority over any of the numerous special proportions now used
by the different manufacturers. In this country no organized attempt
~has as yet been made to establish any system, each manufacturer
" having adopted whatever his judgment may have dictated as the best,
" or as most convenient for himself ; but the importance of the works
~.now in progress, and the extent to which manufacturing has attained,
admonish us that so radical a defect should be allowed to exist no
longer. The importance of this subject was long ago recognised in
England, and the engineers of that country, by mutual agreement,
adopted the proportions now in universal use there. Our standard of
length being the same as theirs, it would seem desirable that the
system which they have adopted should also be employed by us, un-
. less grave objections can be urged against it and a better one substi-
tuted. In examining the details of their system, the first in import-
ance appears to be the pitch or the distance from centre to centre of
‘the threads upon each diameter of screw, which is as follows, viz:

Diameter of screw, plal alal 3] 8] 8 #1112
‘No. of threads per inch, . | 20 18116 | 14 |12 | 11 { 10 9 8 7 7
| Diameter of screw, . . . |15 |13 | 16|13 |15 | 2|2t |28 |28 8|8}
‘No. of threads per inch, . | 6| 6| 5| 5|43 |4k | 4| 4|8% 3% |8}
Diameter of screw, . . . |33 (83| 4| 4r |4 43| 5|53 |6316%; 6
No. of threads per inch, . |8} | 8| 8|25 |2F |2 |28 |28 |28 |2F | 2

It is probable that this scale, with the exception of the half-inch,
would be a fair compromise of all the proportions used in this country.

1



TIIM 9YR[ B UL JUO 9Q UED Pealy) SIY3 JUGPIAD SI 31 USy) put Jo uaye}
oq [reys (003 Sunyno a3 yo jurod oy eyl £uo sexmbea wmio} s1y3 2413
of, -oousxeadde sy eaoxdur se [[a4 8% 3[0Q Y} 03 q8uans posearoul
oa13 puos wojjoq oY} e ddwys Je[IWIS B JUIPIAD ST I ‘fLanfur woay
31 00301d 03 paxmbax Jureq pealys oY} Jo doy oy} uo y8p oYJ, 8988
T[j0oq W posn 9q Ued [00} owes 3y} 38Y} 08 “mo §1 praIy) og} YoIqM 03
yydop oy £q powrmiagep oq [(a dog Jep U JO WIPIA 9, IGO0 oT[1
s% opew A[1s€d S o [[IA 0UO 27} ‘praIyl dieys oyy se adeys omes oM}
JO oIv 983} ST puUB ‘PONY 2q 03 Furrmbox syred £[uo oy} ore peaiyy
8y} jo soprs oy} SY pumnol oy} jsureSe pafm suonoelqo oy woiy
991y punoj oq [[I4 }8F O3} IOYPYM 90130U 03 SUIRWAI £(uo 91 ‘xemioy
oy pourmexe Suiaey pue ¢doj jep pus PAPUROI dY] UIIMIDQ BSOOYD
01 £[uo eary oM ‘A18SS009U 2.8 SIPIS agmdue jef oy} 38Y} Popeoucd
Sweq 97 "100fqo no ysydwoooe p[noM 94 Ju PIUOPUTYE 3G ISNUW
wroy siy} ‘smo1os oSaey uodn sjqeuorioalqo st doy direys oy3 se pue
‘gpeaIy} [[¢ jO UONBWIOJ 97} Ul PIAIISGO O P[ROYS S[NI WIOHUN SUOS
qe) o[qeaisep K19 ST 31 sy "A1ess009u o( 0} Wees P[ROA 313[0q o3
JO 9ZIS 93} WO} AISTM X0 ‘DAIISIP ST JTP € dIoym po1sad8ns udeq suon
“xodo1d Kue oaey tou ‘smaiog [v uodn uondope [e1oudd 10 pesodoxd
usaq sey werd ou 9nq ¢peexys oyy jo doy oy uodn JeR [[BWS € Y314
s970q yons Jurgstug £q s1q3 pasuSooar oAey oM pue ‘pasealour st 3j0q
oq} jo azis oy} se juoxedde elomw pue SIOW SIW00I] ‘£anfur TeIUAp
-100® Woy Pealys o) jo o5pa oy Jurpxend Jo £3188909U OY(, ‘o8ueyo
penunjuoo ® SuroFsepun oq jsnw odeys oxy osoddng 03 aieJ sT 91 ‘3n0
WIOM [UN WLIOJ JO SpIRpUE}s 97} L[1Aess900U oI $QOY 989U} ST puT
¢qoy & uodn wioj odoxd o3 0} pesseap (003 Fuiseyd © YA ‘ayse| api[s
o[} UI POYSIUY ST MOI0S oY} ‘YoM oFre] W() "9YIT[ SUO PUB IOPNI JUO
nq soxmbox eonjoead ano gia yeym maogred of sofie[ OM} pUE S0}
1o jo spury 991g3 Surrmbaa ‘%sodand yeys oy 1dey qoy ® uwodn wof
1adoxd oy} 0} pessaIp UAq SBY YOIYA “IOSBUS qUOD B YIIA 9YIL] puey
& ur gswy pue ‘ejfue zodosd oy jo sepis Furaey (00} jutod-a[Buis =
YA 0YIe[-opI[E ® Ul Jn0 yFnoi 03 ST JioM [rews Joj eonowd ysydug
oq[, -wey} Jo o3 uoomiaq doj punox oy wiIof 03 J9PIO UL ‘SAPIS Fun
o 904y }STI] 38 SARY] [[BYS [00} STYL Jey} oysmbai Juteq 31 ‘Oyre| ©
ur peaIys Jo pury sIyy wuoj o3 ponnbaa sjoo3 Fumno jo uonesrdwod
pue 3500 peseasour ay3 ‘A[paryy, -peysidwoode oq J0U [[I4 3 songoead
ur 9oy} ‘wa0y Jeinoad 9yj £q paseaIouUl Yonw 08 IT JOTIU0D Suonpoad
-ur sery[nOIp Y3 3By} L[U0 Inq ‘4 03 OpEW I JOUUBI SIAINO OSAY]
4B} I} WOIJ POLIOUT oq 0} j0u st 97 A[osew sopis 1ySrens oys o3
PIOTpAI SUY? 9q [[I4 PEAIY} 9Y} UO 90€LINS FuLILom 97} U Inu Y3 ul
oA Surpuodseirod 977 1Y JOU [[I4 MOI0S 9} JO PRAIY) 8] JO WOII0Q
pue doj oy 38 oammo oYy ‘Ajpuocag -£owInooe JUIDNS YIIM puod
~501109 PNOA ‘s[o0} [eroads jmoyim pu® Ietso Yyoes jo Lpjuspuadepur
opew ‘o[3ue 1y} 03 soTned ou ‘arqeqoxd sr 71 ¢ £J1I0A 03 ouo JUROTPIP
» S1 ,CG JO o(fue oy 98Y3 ‘J84Y ‘o1e §9In3e) o[qrUONnalqo 9] '$95598
-sod doj pepunou o) gorys Linfur [ejueprooe moly L3unoes 103203 oY}
PUE ‘SI9UI00 9JN0E JO BDUSSYE 87} WOLJ MBIDS Y} 03 Y3TUa)s Paseaour
‘o18 proayy dreys oq3 Iaso sefejueApe 53y  -sayoyd 119y} 03 popI0OOT
w90 §BY JBY} J0AT) OULES U3 TIIA JOUI JOU §EY PEAIY) JO WI0} YSYIUH

g

o3 ‘“Anunoo sty Jo sonoead omy woxy SwiSpnp TT ererT o -
PoreIIsO[[l 8% ‘pEAIY} JO Woyjoq pus mo.w Io .Ewo%oam wowﬂ%mgm mm.% hbm
o[oamo & Suiquiosur ‘sour Jurpiarp wosgoq pue dog o} pue pesx ; M A
sopis oy} Aq pouliof sauI oYy UIYyIM pum syred tenbo x18 oﬁ:&m o mm
of3ue ue Je sop1s Fuisey peoayy dieys © jo q3dap oy mEmw::w £q omwmw_w
-qo oxe wojj0q pue doj papunox oyy 1oy swortodoxd oy, .nmoﬁ.oa.
pue A.mS pepunox ® Yiu ‘,cq jo 19430 [oes 0} a[due ue je sop1s uxa.
q3a ‘euo st stsomBuy ysySug oyp £q peydope pea1yy o waog oy, ¥

-

¥o | ¥ % |fc|lc |t |G| %le | 2 te |- ‘peerys gsySug
¥ WM WW ¥ |fci % % |%g]le | ¢ te | “onbyeisermoy
9.6 |18-C 88-C [9-G (895 |19-G |1L-5 (18- |56-5| ¥0-2 | 6T-¢ | - ‘peeITI-B oL
9 (de|fai¥ele B % W5 | B2 | e ‘40105 Jo 1oetEIq
Mm w _ telv |7 | e S |09 9 | ‘pveam ysuSug
elte|% (% | |W|c (¢ [$2] g g | “onbie s
og-g S’.%h.m 00-% 18- [F9-F |18-%|T1-¢l0F-2| 2. | 90-9 .ES&&WHHM
tele [ |% || ¢ B ) fr | fr | “woms jo ssemung
Lk ? 6 |OL)TL|GL|PT (91| 8T | 0z |- ‘puorgyy ysiSuy
hlhl_wa OL | II [T (%1 |91 81 | oz

7|7 “ponbiye jsa1sa)T

8%-9 wm.whmw.h 0%- 618-01(G-
! B178-6:8-0T(9-31 (6-8T|0-0T | ¥6-LT| ¢ ‘proayy-wInwmroq

G ¥ ‘MaI0g Jo mpusyr

"[eaoxdde o 90w prnoys moysfs ysrFa
) 9
-ﬂo%mm I91j0 °y3 Supraoad ‘moyy Sunydope ur m% a.ﬁwﬁ.msﬂumwmmmwawﬁm
mmmoawwwmuwag JuowaAoidwmr uw punoy sq prnom ®[nOI0} 8y Aq W?:.m
14 9qy poasstaeq st 97 £13ySys 1nq uo ¢ C
B qovns oy EosoHoq ! q UaY} pue ‘xejeurelp sayour
1 [T 91 woiy L1BA j0u op ‘sezig 0 >
X9 o) YN4 ‘sMaa08 ysnBuy oy je ¢ ; 5§ st s por2
- T I U1 SMOUS ‘e[nwio] st
%2 ‘yjimoray ofqey L, 59 b7 T
: I "9-9T J0SIAIp =0 pus ‘goa.7 =
uag snpd ‘49108 o3 jo JIejoweIp oy} ur your ue Jo msm%%%xwm:mmw%mmm
==9[qULIEA P YOTqM ur ¢ —2 .
P YOIgA ur =i T e[nwoy oy £q gour ue jo jonbie
1s9aedU oY) 03 posssxdxe oq Lem your zod
8
ey puy £[Surp10ooe au pue ‘opnx %n%. no[of
w%pﬁmﬂwwwﬁ@hq@m\a aaey Aoyy Surpueisyimmou geqy ‘Buimoys ‘sworyzod
g o8 1 £q ?o:.@oa 24100 83 30 LyrremnSox ?E:mw.@ﬁ 9AI9SQO 0
Juus 23U ST 9T *Jeuy oFesear L[qeqoxd pmom sonoesd no JMSow
° p.:.wkmaom QOUL-J1BY 843 yo yoyid oy3 1eY3 ose §a3eoTpUI sIq, ..Sumq.zw
- %oo. mﬂ 0] pu® 9730 goes 01 183q 8971d asoyy YoIgM zo.sﬂmm asrpered
U3 MOYS 09 BATS [[TA B “TTo3e[q ‘meaSerp Fuiluedmoooe oy,
e d )

peoIyl jo Ieqmnu e
1snw £oyy ‘A[ueayrque

(o]
)
<

i




Y1~ um =8
GOL-T X 8="n urd+ o
8 __
4 lqug m.lsg
6631
bl
x -_ =2
VP IX =12 = v—P A

*peay[oq 10 jnu oxenbs ‘wWeIp Buoy=1?

-peay-3{0q 0 jnu JeuoZexoy weIp Suoi=n
‘ut § } suexds Jo "melp T =7peey-3oq 10'9nu JO 'WHBIp }I0YS =8
. ‘mojjoq pue doy yeg =u
*606-3 IUBISUOD =D

.EOuuoﬁ 12 SMIA08 .wo HOU@E‘&M@ =U
$9-9T 10SIAIP =2

° & =X
‘ut xod speaays jo ON =2 SM108 JO YOI

. amWeIp =V
-y u uo snyd SYIuas) XIS JO "ON =P SMO108 JO 19}9UEIp

semiog -PEAIYd womomowm Chii!
o oz s Jo o e B B i
A\ ojqig¥s sdey ur g i
S sy -Sonaoioid a1 S, S 0
wﬂw o uonoas © Suyueseadox ye( oYy puk ‘pordope Mn w%ﬁo o}
Mwwu aw;w ,a.?E.Sm maw £q paurejqo se &oﬁm o wﬁwmww 3“ meuOm% .msom
H ¢ . e .
¢narederd usaq oavy ‘I 918[d ' PURG °S Ew sw o m.wo%q%za dmoo ©
P o1qM SWIISAS 9] WOIMII]Q PIINIIISUL A[IPEAL 8q " 01 1058AT
o :o.h# ue f[jesiearun payidde oq uoos puos Logy omwumm . aydope
.MS&M@E wﬂoﬂ h:oammmmim oyt o uondod diqeiopisuod Lus mmcwpwooma
mm@%ﬁ [eaozdde ayy 300wt Aoy} pnoqs o.mm.ﬁ.mwnwmmwapww woa?skow P
ue SpesIy} Mol d :
ayy 103 @euwﬁ wwﬂmﬂﬂwm pue wosoa 1d waogiun & Juwnpur m@aaaﬁowm
Mwowwow_wﬁm.wmwawo.m oy ssosdxs PIROA §eY) B[NWIO} FUSIUBA

g

Y} pasalfaq s1 91 ‘pessnosip gsuf 0alqns oy} {4 pajosuuos L[ayewm
-13ur Julsq synu pue speey-jjoq 10} SUOISUDMIP WLIOJIUR Jo waysAs V7

“1e Jo
junowre paxmboz oyy oS oy USIOYNS JUsAAOW opTs @ £q ystuy m:,wd
gurod siq) 03 ur mo e [ooy oy ‘peuruagep uesq Jursey peaiyy oYy
30 yidap oqy ‘peeays oy jo wo110q oy3 ut paxmbaux ueyy ssef mq ‘qepia
uM0uy jo pud s31 U0 ey ¢ Jurawy (00} Suiseyd e Jo osn oy} £q pourey
-qo oq ose Lem wojoq pue doy jeg oy jo UIPIA oYY, °s0Tyins oy
03 xe[notpusdiod Furaq no woyu proiyy oyy QINSTI [[IM SIYJ, *pous)sef
K[a1noes pue 31 03 pagsnlpe aq 9snm 1003 Suseyo oy3 woysod 13 W
O[lqM pue ‘se13us0 oY1 wodn popuadsas st yorgm 4no 9q 0} JI0M oY} JO
eoepans oyy ysurede poorid aq p[noys oSned oy Jo & 5p1s ay3 ‘oyye] oy
ar 003 Suseyo oy Sunges uy ‘v o[Sue 973 03 PNy Ao1eIn0oe usaq
1515 seq goIyM [003 Surseyo og3 jo juiod oy po U338} 8q 07 juUnowe
Y3 93edlpul 1M YOI ‘g o[Fur oYy jo xode oy3 oAoqe soueysp Jod
-0xd o7y ssed [[1m 0 Jo 98pe 97} ‘q eWR 8} UI JyIBwW 0 jutod paxy ®
T34 3proutod 03 Jaew rejnorired Lue Furduriq uodn 3271 08 ‘pajenpeid
BID JOopis eqy, g jo sapls oM} oy} o woyounf jo jurod oy3 eAoqe
ssed 01 0 s001d oFpam o1y jrosed oy s 09 Keme 1m0 o[3ue oy} jo xade
oy3 Junaeq jnq v o3 eprons st g "OWeLY 97} J0 03pd o7y YA so[Sue
Tenbo miof 03 soprs omy s1 Suisey PUe ‘@ dwely o3 o oFps oy ur o
009 Jo o[3ue ue st v ‘swomsod edosd 11943 U1 89U0 [817U90 a7 deoy 0p
Juiares seoard I97n0 a7} ‘odeys 03 punoid pue paudpaey oq Lem soverd
[813U90 973 Jeqy 0s ‘sassouyoIyy 99ay3 UL opeMm 1L TNIYSUT 57} JO oweIy
WIBW ogy s1 @ *100} Furseyo oy uodn ey oty Sunmsesw 10§ paussep
‘08ned esyuassados ‘I11 °1e[g ‘Surmesp Suruedwmoooe aYqT, "ysiSuy oy}
U0 ueqy 1092043 quen tod gg oq [rIa s1yy ue[d pesodoid ogy wodn L]
PUy [1eqs ou ‘sopis gep oyp 03 L[[eonorvad pouguos 9q [[I4 SMAIOS [[® uo
99ejIns Julisom oy se pue ‘ystSuy oy3 se owes oqy L[osword jsounye
‘ur aad

6651
B[nwIoy oy £q possaxdxa oq P9I 973 Jo WO0] 38 M108 JO 10y
L2wmep ogy pue ‘gogd a3 Jo s1031enb-001yy oq [ ooepIns Sulreas oy
‘qo11d a13 o yyySra-ouo [eubo [114 woyg0q pue doy e 97} udY} ‘peaayy
993 jo moyoq a1 ut jaed euo ur {1y pue doy 97} woty qred owo go oyey
‘s1aed fenbs yy3ie 03ur ‘peaIYY oY} Jo apIs oYy ‘uryy owres 9} ST YoIgM
‘10 ‘gond arpy OpuAlq  Anunod sty ur eonoead [esousd 873 1M 9oue
“PI009% ur atom puw ¢ gg uvyy peureiqo Ltpeat azom Suteq ‘praayy
dvys oy se owes 13 509 3¢ paxy st praayy pasodod oty g0 o[Sue oy,
“4o91d ames oyy jo yje ‘moy3oq pue doy jeg eyy ¢ -Si pue ‘suorgrodoad

P33 o jo qydep oyy 0a18 [[14 suongsodosd esoyy, — merp

‘Ys1Suy oy 03 wojjoq pue doy papunos e g Sy ‘peoayy daeys = sjues

-01da1 1 ‘Gig yoga ur ‘1T 27elq ‘sweaderp Suifusdmosoe 9[3 WoIf poojs
~3opun £jpear oq |4 ‘speeays papunos pue dregs o3 0 uone[ar oAn
~eaedwmod 1 pue pessyy posodosd oy} 10j suorrodoxd oqy, 31 Fuums
~UOW JO suBam & apraoad 03 osfe 1nq ‘aq [[eys junowe SIY1 JRQM oUID
-I939p 0y £[uo 10u L1essavou 010094 31 ‘[003 oYy jo utod oy3 go ueyes
1unowe ay uodn yuepuadep Fureq praigy jo W0330¢ 8} UI Jef JO YIpIA
9L, ‘peeayy dieys oy se Jouuvw ouwres 9} UI PU® 00} SIS A}

¥




PROPORTIONS oF
AXND

Diameter Number of Diameter|Width of fat Shortdia- Longdia- Long dia-
e bolt threads per| of root of] top, bottom}*™] meter of] meter of] meter of]
of bolt. | o thread. | of thread. | in nut. | hex-nut.| hex-nyt, 5q. nut,

ize hole

| e : v (N

@

20 . . 185
18 . . 240
16 294 | - 294
14 8¢ : 344
13 . . -400
: 454

507
620
731
837
940
1-065
1-160
1-284
1-389
1-490
1-615
1712
1-962
2-175
2:425
2-628
2-878
3100
3-317
3:566
3-825
4-027
4-255
4-480
4-730
5-053
5:203
5:423
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