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INFORMATION SHEET ON FEDERAL STANOARDS

This Federal Standard is issued in loose leaf form to permit the
insertion or removal of new or revised pages and sections.

Al1 Users of Federal Standards should keep them up to date by
inserting revised or new pages as issued and removing superseded and
cancelled pages.

New and revised pages will be issued under Change Notices which
will be numbered consecutively and will bear the date of issuance.
Change Notices should be retained and filed in front of the Standard
unti1 such time as they are superseded by a reissue of the entire
Standard.

NOTICE

From 1939, the Interdepartmental Screw Thread Con?nittee(lSTC),,
under the Chairmanship of the National Bureau of Standards (NBS), Department
of Conunercehad developed and published NBS Handbook H28, Screy-Thread
Standards for Federal Services.

Section 487 of Title 40 of the U.S. Code states that the authority
for development of Federal Standards for procurement purposes rests with
the General Services Administration (GSA),

In November 1976, the ISTC was terminated, and the General Services
Administration (GSA) accepted the responsibility for NBS Handbook H28
and agreed to convert it and maintain it as a Federal Standard.

The standards which had been published as N8S Handbook H28, Part 1,
Part II and Part III will now be promulgated as a fully coordinated FEO-
STO-H28, maintaining the existing sections and identifying them with
slant lines. For example, NBS Handbook H2B, Part 1, Section 3 will be
detailed standard FED-STD-H28/3 which must be procured individuall~.

Mi1itary Custodians Preparing Activity
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1. GENERAL AND HISTORICAL

The sbmdardization of the microscope objective
and nosepiccc threads is mm of the projects to!vard
unilicntion of screw thread stcmdards among mch-
using .Ounlrics. In Great Britain, the Royal
J Ii<.roscopicb] sotticAy had cstnldislmd smtdurds
for mimuscopo objectivo thrcnds iu 1858, based on
the Whitwortb screw Lbread sysbxn, which wero
sufxcquentl used throughout the world. Tho

i“”history of t us slandard is in the Tmn.sacfiorw of
Lhe Society: 185S, p. 39; 1859, p. 92; 1S96, PII.
389, 4S7; 1911, p. 175; 1915, p. 230; 1924, p. 206;
and 1936, p. 377.

In rnctice, Americsn manufaclurera of this
rthrmm htivc alwEys employed modificnticms of the

}\’hit worth form Imcnuso of their preference for
&3L crests, such modified threads bcmg cotnplctcly
mtcrchnngeahio with the R MS thrcwfs. At &
Con feren.c on Urlificntion of Engincerin Stnnd-
m<ls held in Ottawa in 1945, the lmwic.n
l)d(.gution resented ASA Paper B I/57 and A,O,

6Druwing E -95 givin~ limits of size for II trun-
mt WI \Vl, itwori h thrmd, .Sincr a thmnd furm
with roumlcxl CWSL is pmfcrrcd in Grmt Britain
for opt icnl instruments, it WLU3recommended LhaL
the title of this document be amended m read,
“Proposed Permitted Truncation and Tolcrrmces
for R MS Tl,rrn d.”

On tho hnsis of this propossl n drnft of s pro-
posed American Stundnrd, doted April, 1948, was
circulated to tlm ff 1 Sectional Committee memhcr-
ship for comment. In conformit with cmnmcnts

c1’received, a revised draft, date October, ] 954,
WM npproved by Subconm]bttce No. 4 on IIM,ru-
mcnt Screw Threads and subsequently submitted
to the SccLiOnal Committee for approval. Final
approval ns on American Standard was given on
Jam,arv 7. 1958. bv ASA.

Tbisjcc’tiori c&&% tbo thread used for mountin

e

tho microscope. objcctivo 10 Lho noscpirw. 1
b’pied nrrawgctn!c]hb is nhowll iu Iiguw 16.1 .

------ .. . . . .
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FIGURE 16.1 -T~icd .rmn#ernenl of .icmzmpa objcc-
o w and noacpwcs.

This thrend k recommended afso for other opticsf
n..cml,hcs of mim-oe.copm nnd neso~iatcd appara-
t us, such m photmnicmgmphw cquqm]ent. The
Ll,rmd is bnsed on, and intended to bc iuterchcmge-
ablc with, the tbrcad introduced and adopted
man y yearn ago by tbe Roysl Mcrcwcopical
Soc!iet of (h2aL Britain and enerrdly known’ m
tha “*MS thread.” This t~read hag become
IIhnosl univcmnff accepted w the bnsic standard

{“for microscope o jectwe ond nosepiece threads.
Forma] recognition, however, hm been extremely
limited. ‘“

Experience hs.s established that the principaf
all rihut~ of a mod fiL for micmscope objective
and nose iece ttkds are:

$(:) A equate clenmnco to Moral protection
agfupst binding due LO t.be presence of foreign
part WICSor rmmll thread crest dnmnge.

(6) SuOicicnt depth of thread engagement LO
nswnrc sccuril.v in Ihe .sbort h?ngt.h of engagement
commonly cncmtinlcred,

(c) Allowances for limited eccentricities so that
cmlmolization and squnreuess of the objective are
DOLinfluenced by such deviations in mnrmfnclure.

The need for the nbove cbaructc.ristics stems
principally fmm Lbe inherent longevit of opticaf

‘c%objectivesequip rncoc and the re cnted uses to wfu
frmd uosepitwc timca<s me subjected.

2, SPEC1F1CATIONS

1. FOIiM OF Tummh-This sscLion cavern only
om nominal size of thread which bns a basic major
diameter of 0.800 in. cmd 36 tpi. Because of its
Brilish ~rigin, tbo basic thread possmms the
British Stundc.rd Wbitworth form, having un
mcludcd IM1K1Oof ,65° rmd rr,unclcd crrsb ond roots.
Tl,c d,rcad is of 11,(3#ittgle+t,uL Lypn. ‘ Symlmla,
fr,rmulun. nod I,nnic rmd dvuiw, dimcmions for the
lhvmds UI’OCivm it, lnldc 16.1.

2. AI.IA>WANctw~Pusiiivo nilowvmccs (mini-
mum cleummxs) ure provided on Lhe pitch, nmjor,
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imd minor diamotcm of the external (objccti~.c)
thread. The rd\owanca on the pitch diameter is
0.0018 in., the vahm established by the British
Ro .81 Microscopical Socie!y iu 1924 and now

(1’WI ely regarded, W+ a Ims!c requirement. Tho
Bame nllownnce m also apphed on bot b (ho ma]nr
and minor dimmeters,

\Vhcrc inlwcbtmgmlbi]ity will, prodmL hnving
full-form Illitworth threads is not required dm
allowances on th,e nmjor tmd minor dinmcters
of the cxtermd (ohJcc Live) thrcnd WC1106neccsmry,

ninm lI)I? forms nt k VJOL and crest of the
LrtllwnI c,,I in I rrnul (noscpi em) lhrmd provide
(IIv Jcsiwd cluartmrcs. Jn such cnws, either both
limits or only the maximum Iimic of the major
and miwr din IIK-tcrs mny bc increawd by (ho
tImOlllt L of the olhwvmce. Bcm?fita are deri}-ed
pritwipully from ctm”gy:s in the major diamct,er

where incrrnsing hod] l]mits improves tfbe cfcpth
of tlweod engagement, and increasir]g only Lbe
maximum hmlL gmn @ a hmger manufacturing
tnleranrc.

However, unless such tkiaticms erp specifically
covered in purrlmse ncgotint ions, It M LO he
tmsumcd that the ihrmds will be supplied in
accol’dal!cc With tllc la bles in Iilis secLioll.

3. ‘rOLUAXCES.-hl accordrmrc wiLh skndard
pmutirrt trdcrnums on the if]lcrnal (nosepiece)
thrc?[l slmll be applied plus from the fmsic
((II+IW) size and Lolcrnncm an the cxtwnrd
(objc,,[irr] Ihrcnd slmll he applied minus fmm its
dvs!~n (tpnximpm mnterinl) size.

1 h,c pllrh Jmnict,x Lcdmwticc9 for the exten,a]
nnd )l)tvrnol [I,r,,nd arc the s,wm nud includo
hot!, h,ucl nrbdnrtFlc ,Icvia(im,s. Tl,cy nrc ,Icrivcd
from (Im l{\lS .sInndnrd of I!12.L ctnd am Lttcsamo
w for tlfc ,urrcl!t British lI?d S Lhrcwl,

The tolcnmce on the major dinmctcr of the
rxtemal lhrc”d ,and tltc tcdcrnnrc o~l the ,I)i,)or

dinmcfm of the mtmytd thrc”,l am tbc nliniltk”m
vahtrs wltwh mpericmcc bus rfcmoustrattwl to
be pmc ticn I,lc. Adequate depth of thrcnd
engti cmcllL k thereby “ssureJ.

FAl lolcrurtws am given in table. 16.2.
4. I, KSCTIIS OF EXC.AOEMENT.—TbCtolerances

8pcciticJ herein arc npplicnblc to lengths 01 cngngO-
mcrt L ra!tgin~ from !: to ); in. (appmximntdy
1.5 1050 perccmt of the basic Jinmekr). LCIWIW
of ct\gagclncln L exceeding Lbe!k? limits are Sehiom
cmpl?ycd and, consequently, nre noL provided for
m th]s scctiot].

For n)icmsmpe objrctivc mJ nosrpicce nswn.
Mirs, the Iv)!gth of mgng.mcn~ most gcrlcrtJly

Cr,lptoyvcl is !< in.

5. ~!l.rlT IIV Omww\.E ,TIIRF.%D..-A pi]oL
(plaiin portion,) 51!.11 h. prmwtcd at tht: lmding
end 01 tbc obj~cttvr tlIrcMl ror cusc of u.wmhly
w}(II (III. IW13PPICCCtbr.,ld. The dmmvtc-r of the
pdot shul] IIOLe.weed 0.7620 in. (h fig, 16. 1)
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INTERNAL THREA~
NUT

(NOSEPIECE)

.’ ...

6. LIMl~ OvSIzE.—The Emik of size for bOtb
I Lhe extemol and mtermd thread are given ‘in

table 16.2. Their application is illustrated in
figure 16.2.

7. TH~EAD DEsIayAmO?+.—This thmmd is to
bedcslgnated on en neermgdrawings, inspecifi-

Y’cat]ons+, nnd on toos and gn~es hy the symbol
“AhIO” preceded by the bum major diumetcr
in inches and the number of tbrcads per inch, M
given below:

@

o.8oo-3fJAMo.

3. GAGE DIMENS1ONS

Recommended gage dimensions are
table 16.3.

listed in

3

4. BRITISH STANDARD FOR MICROSCOPE
OBJECTIVE AND NOSEPIECE THREADS

Tbe British and American threads are the m.me
wiLh the following exceptions:

The British threud bm n basic and dasi
r

Lbroad
form ne shown in tigurc 16.3 whcrcns t e Amer-
icun Lhrcad bus truncated crosti and roots as
shown in figure 16.2. The limits 0[. size of the
British thread urc ivrm in table 16,4.

FThe length of t mead on tbe British objecLive
is 0.125 in. (3.175 mm.) whercns the’ lengths of
engngeme mt for the American thread ‘may– range
from” )4 ta )( in. However, the length of cngnge-
mcnt most Benernlly crnploycd for tbe American
thread is )4 m.
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TABLE 16.3 — Remmmended uwc dinmwio.z @ microacop. ohjediue and nosepiece ihrmd, O. 8C0-98A MO

D1meIulmmmM! I Deslrlc.tbm Pmti l—

ExTERNAL (OBJECTIVE) T1lnE&D

I ,.00,, T1lIIEAD RIs-O cIAOE I

...—. —
lXTEHSAL {XOSE1,l ECE) T1l REALI

I ,’NOT 00,, TIIRE.{D PLUQ OAa E I

TABLE 16.4 —Lirni~ of #ize @ fhe l?n”fi~h micrascopo
objedwe and nosepzece lhrcod

T%5E 5: 5z-
E*Lemml(Obst!.dthreadl.tcmd[rmanmoweld
m. . . i., mm m . . M. m.

Mob, . . . . . . . . . “. ma m.?7, 0.7952 ‘a 1’490. m m.= ......- . .
Simda Mm.

,1,, . . . . . . . . .ml 19.m m4 19.716 76= 10.m a 7n51 IS.944
Minor . . . . . . . . . 76n !0. m . 7M4 m. an .7674 Iv. ~=

,--,,.,,+

FIGURE 16.3 -&ticJorm of Whiftmtih fhrcnd.

Hr&O,l&lBtP
.ww%% r-0, lanmp
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flSTRUClf~S: h ● amtkmdtueffmt to mnkaour stsndudtaatton documenb batter,theDoD snwidea this fOIUI for UM in
..k,mitting commm~ and suggutbm far lms80TcIIEnt8. M U8tm of military dandudtdkon dc.cwocnta us inrited to pm.ide

MW-tiiu. ‘fhf8 form mmYb dmkachwf, fakdad stow kbe tins indicated, taped atoq fhe loom edse (00 NOT STAPLE), ~d
mailed. Sn block 5, be u macifkc u pamibfe ●boutputkmlm mc.blem aras sub u wrding which mqutmd interpretation, w“

~ tid, ~~ctiw IOOM. UIIb~US. a wu *@bh -d @m PtUPXA wordingcbuwI *MI wufd deviate tbe

sobleum. Pmtcr in btock 6 My remarks notdated to● mmcifk paragraph of the daument. If btrxk 7 u rdfed out, an

acknowtedgemcnt witl be matfad to you wkthin SO &w to let You know that your co-h wem mcetwed and are being

mnsidered.

.AIOTE: ’18M form may not be used to request mpla of daumenfs, nor kc! request “+airem atic.uA c-r chrifiiziio. or

S-ifi=kion wuimnent! on cum-t cattmcfs. Cammenti abmittedon khk form do notcomtitutecm imply amtIofization
to waive any portion of the refemxued document(s) or to amend mntmctual req.tmments.
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