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INFORMATION SHEET ON FEDERAL STANDARDS

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

A1l 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inserting revised or new pages as issued and removing superseded and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
until such time as they are superseded by a reissue of ti

Standard.
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NOTICE

From 1939, the Interdepartmental Screw Thread Committee (ISTC),
under the Chairmanship of the National Bureau of Standards {(NBS), Department
of Commerce had developed and published NBS Handback H28, Screw-Thread
Standards for Federal Services.

Section 487 of Title 40 of the U.5. Code states that the authority
for development of Federal Standards for procurement purposes rests with
the General Services Administration (GSA).

In November 1976, the I1STC 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 NBS Handbook H28, Part I,
Part Il and Part II! will now be promulgated as a fully coordinated FED-
STD-H28, maintaining the existing sections and identifying them with
stant lines. For example, NBS Handbook H28, Part I, Section 3 will be
detailed standard FED-STD-H28/3 which must be procured individually.
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The text of this section is reprinted from the NBS HANDBOOK H28
with minor editorial corrections.

Reorganization of the document from NBS HANDBOOK H28 to FED-STD-H28
creates an editorial inconvenience, when maintaining continuity of
cross references amongst the pages, paragraphs, tables and figures of
the different sections. for this standard individual sections will be
numbered sequentially starting with (1) one. If the reprinted text
refers to another page, such as Page 6.3, this will be understood to mean
section 6 page 3. All figures and tables will maintain the established
designations, prefixed with the section; e.q. Table 3.1 and Figure 2.5
to identify their location in this standard. Al} appendices will be
incorporated in the basic document FED-STD-H28 with other general infor-
matjon and will continue to be identified with the prefix A.
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1. GENERAL AND HISTORICAL

The standardization of the microscope objective
and nosepicce threads is one of the projects toward
unification of screw thread standards among inch-
using countries. In Great Brilain, the Royeal
Microseopical Seciety had established statndurds
for microscope objective threads in 1858, based on
the Whitworth screw thread sysiem, which were
subscquently used throughout the world. The
history of this stendard is in the Transactions of
the Society: 1858, p. 39; 1859, p. 92; 1896, pp.
389, 487; 1911, p. 175; 1915, p. 230; 1924, p. 266;
and 1836, p. 377.

In practice, American manufaclurers of this
thremPhave always employed modifications of the
Whitworth form because of their preference for
flaL crests, such modified threads being completely
interchangeable with the BEMS8 threads. At the
Conference on Unification of Engineering Stand-
ards held in Ottawa in 1945, the American
Delogation presented ASA Paper B1/57 and A.O.
Drawing ED-95 giving limits of size for o trun-
vated Whitworth thread. Since a thread furtm
witly rounded crest is preferred in Grear Britain
for optical instruments, it was recommmended that
the title of this document be amended 1o read,
“Proposed Permitied Truncalion snd Tolerances
for RMS Thread.”

On the basis of this proposal a draft of a pro-
posed American Standard, dated April, 1948, was
circulated to the 1 Sectionel Committee member-
ship for comment. In conformity with comments
received, o revised draft, dated October, 1954,
wus approved by Subcommittee No. 4 on [ustru-
ment Screw Threads and subsequently submitted
io the Seciional Commitiee for approvai. Finai
approval as an American Standard was given on
January 7, 1858, by ASA.

This section covers the thread used for mountin
the inicroscope objective to the nosepicce.
typical arrapgement is shown in figure 16.1,
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NOSERIECE

PILOT

OBJELTIVE

FIGURE 16.1 ~Typical arrangement of microscope objec-
tive and nosepicce.

This thread is recommended also for other optical
assemblies of microscopes and associated appara-
tus, such as photomicrographic equipment, The
thircad is based on, and intended to be interchange-
able with, the thread introduced and adapted
many years ago by the Royal Microscopical
Society of Great Britain and generally known as
the “RMS thread.”” This thread has become
almost universally accepled as the basic standard
for microscope objective shd nosepiece threads.
Forma) recognition, however, has been extremely
limited. .

- Experience has established that the principal
attributes of a good fit for microscope abjective
and nosepiece threads are:

(o) Adequate clesrance to afford protection
against binding due Lo the presence of foreign
particles or small thread crest damage.

(6} Sufficient depth of thread enghgement to
asstire sc:‘cnril._v in the ghort lengths of engngement
cammanly onennrnd ore
commonly encountered,

{¢) Allowances for limited eccentricities so that
centralization and squarencss of the objective are
not influenced by such deviations in mannfecture.

The need for the above characteristivcs stems
principalily from the inherent longevity of optical
equipmentand the repeated usesto whii objectives
and nosepiece lhrcacﬁs are subjected.

2. SPECIFICATIONS

1. ForM or Tureap.—This section cavers only
onhe nominal size of thread which has a basic major
diameter of 0.800 in. and 36 tpi. Because of 1ts
British origin, the basic thread possesses the
British Standard Whitworth form, having an
ineluded angle of 55° and rounderd erests and roots,
The thread is of the simgle-siury Lype. ' Symbols,
formulas, and hasic and destgn diinensions for the
threads ure given in table 16,1,

2. Autowances-~Positive olfowsnces  (mini-
mwun clesrnnces) sre provided on the pitch, major,
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TABLE 16.) ~Symbols, formulas, and basic and draign

dimenaiona, 0.800-- 38AMUO

= T e tmmam e ——

Bywbal rormuls Dimension

Baate thresd form

Hulf angle of thread . __, ..
iocluded angles of thread .
Number of threads per inch
Plieh. e, S
Height of fundamental (rinngle .
Height of basic thread, ..., _. LYY
Ty st crest wnd root of r
British Standard Whitworth
baale tbrend (0ot used).

:ﬁ:#!

Dealgn thread form

ufj',‘l:.:d"’ truncsted Whitworth | & Ay— U =0.506410p | £.0157 In,

resd.

Width ol at atcrest....._.__.. F, 0. 243824 p ANGA In,

WidthofIasattoot . _._...._.. F, .160087p .OMME iny,

Baale truncatlon of crest from v arnlip 00208 1n,
basic Whitworth form.

Baaic and design sizes

M;lu: dtametey, nomino) angd F 2 T O QN (N,

naic,

Major dismeter of nicrne) b, 0 B0V tn.
(nosepiece) thresd.

Mujor  dlameter o pxternng D, =2 =} JHLE D,
uhjective) chiend, s

FPitch dlatieter, bagle._ ... & =iy JTR22 in.

Pitch  Jdlameter of [Dteron) E. P LH22 I,
(hosepuece] thrend,

Pitel dismerer of external E, D=hy—a J804 In.
(objective) thread,»

Mioor diatneter, basic. .........] A N-24, Je 1,

Minor dismeter of talerna) K. D-1K 7083 1n,
(noseniece) thread,

Miner dlameter of externa] F. o D-244~0 7826 in,

(objective) thread,»
Allawance st plich dinmeter v5 | G

.................... 0018 in.

s An allowance squal 1o that o8 the pitch diameter 13 al provided an the
mehor and minar dismeters of the extersal (Objective) thread jor addiianal
clearance and centralizing.

¥ Allowance (minlmum clearance) on piich dlameter i the sade Ay on
British 1M8E thresd,

and minor diamoters of the external (objective)
thread. The sllowance on the piteh diameter is
0.0018 in., the value established by the British
Royal Microscopical Seciety in 1924 and now
widely regarded as a basic requirement. ‘The
same allownnce is also applied on both the major
and minor diameters,

Where interchangeability with product having
full-form Whitworth threads is not required the
sllownonces on the major and minor diameters
of the external (objective) thread are not necessary,

since the forms at the root and crest of the
trunteated internal  (nosepicee) thread provide
the desired clearances.  In such cases, either both
limits or only the maximum limit of the major
snd minor dismeters moy be inereased by the
amount of the allowance. DBeaelits are derived
principally from changes in the major diameter
where increasing both limits improves the depth
of thread cngegement, and incressing only the
maximum limit grants a larger manefacturing
tolerance.

However, unless such deviations are specifically
covered in purchase negotintions, it is to be
assurned that the threads will be supplied in
accordance with the tables in this section.

3. ToLerances~—In necordance with standard
praciice, tolerances on the internal (nescpicce)
thread shall be applied plus from the basie
{design) size and tolerances on the external
{objective) thread shall be applied minus from its
design (tnaximum material) size.

The piteh diameter tolerances for the external
and internal thread are the swme snd include
hoth lead and nnele deviations.  They are derived
from the KMS standard of 1924 and are the samo
as for the current British RMS thread,

The tolerance on the major diameter of the
external thread and the toleranee on the minor
dinmeter of the internal thread are the minimum
values which experience has demonstrated to

"he pructicable.  Adequate depth  of  thread

engngement is thereby assured.

All woleraners are given in teble 16.2.

4. Lexatns or EngacemMeNT.—The tolerances
specified herein are appliceble to lengths of engage-
ment ranging from 1§ to 3 in. {(approximately
15 to 50 percent of the basic diameter). Lengths
of engagement exceeding these limits are seldom
employed and, consequently, are not provided for
in this section.

For microscope objective nnd noscpicce assem-
blies, the length of engagement most generally
employed is 15 in.

5. Pitor ox Oniecrive Tnrrap.-—A  pilot
{plnin portion) shall he provided at the Jeading
end of the objective thread for case of usscrably
with the nosepicee threud., The diameter of the
pilot shull not exceed 0.7626 in.  (See fig. 16.1)

TABLE 16.2—Limite of aize and tolrsonces, 0, 800 - -536A MO

Faternnl {ohjective) thrend

futer pnl {naweptectt threat

Drameter S —— e m - —_ -

Maximum Mininmum "I'olerance Minhnum Mavimum Tolerancs.

1 2 3 4 3 L] l 7 8 ¢ 10 1

tn. mm in. mm in. in. mm A, mm in.
Malor... . - Q. 741 X017 0.7 W0 oA 1 a0 0. RDArt o amn « . BO72 emoase oL
Pjich . L TR 10 522 LTI 19 76 3 LT 19 B .7aA2 e hh 0 030
)Jlnm: i i Y 10.3;0 O TE N I T P R, R v A EHT 14, 5% ey

. L l

» Extreme minimun minor dismeter provduced h?( u HeW threading tool having a ymniviuo flaf of pf12 (=003 in}.  This winyuum disrueter 4 pul on-

tralled by pagres bul by the form of the thrrading teol,

k Easireme morimum major thatnever nmiurea 1?' u new threading 100l baving o minloum Ot of 22 (=0.0014 in.), This merimum dismeier s not coa-

ttalled by puges but by 1be durd of the threading Lo
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FIGURE 16.2 —Disposition of tolerances, allowances, and creat clearances for .

0.800—88AMO thread.
Bea o i 16,1 far Interprotation of symbals.

6. Limirs or S1ze.~—The limits of size for both

the external and internal thread are given ‘in
tabhle 16.2 Their avnliandl - .

.......... application is illusirated in
figure 16.2.

7. Turean DesioxaTion.—This thread is to
be designated on engineering drawings, in specifi-
cations, and on tools and guges by the symbol
'AMO” preceded by the basic major diameter
in inches and the number of threads per inch, as

given below:
0.800—36AMQC,
3. GAGE DIMENSIONS

Kecommended gnge dimensions are listed in
table 16.3.

[

4. BRITISH STANDARD FOR MICROSCGPE
OBJECTIVE AND NOSEPIECE THREADS

The British and American threads are the same
with the following exceptions:

'The British thrend has a basic and design thread
form os shown in figure 16.3 whereas the Amer-
ican thread has truncated cresis and roots as
shown in figure 16.2. The limits of size of the
British thread ure given in table 16, 4.

The length of thread on the DBritish objective
18 0.125 in. (3.175 mm.) whercns the lengths of
engagement for the American thread ‘may range
from } to ¥ in. However, the length of engage-
ment most generally employed for the American
thread is X in.
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TABLE 16.3 —Recommended éage dimentions for microacope objective and nosepiece thrend, 0. 800—36AMO

— | (I e—

— X

o

TABLE 16.4 —Limits of size for

Dimension symbol Description Formula Dimension
EXTERNAL (QBIECTIVE)} THNEAD
“Q0" BETTING TIREAD PLUQ GAGE (A—Q0)
in.

Mujor diameter, marimum ‘m ™41
Malor diameter, minimum . T837
Plteh diumeter, masimum . TRD4

Pivch diameter, minimum :

“NOT GO" 8ETTING TUREAD PLUG QAQE (A—NOT GO
Major dlameter, minimum L T4
.| Malor ilameter, maxinum LTS
.| Mieh dlunwier, minimum LT
Pltch disvmeter, muaximum Ko
“QO0” THREAD RING GAOR
E; Max Piteh diameter, marlmom E.Max“Co" A Plug.____._.. . TB04
E, Mo Plteh dlumeter, miningtm £, Min o A I'ly, , TRO2
May Minor diumeter, muximom D Min -8, 7644
Ky Min Minor dlnmeter, minimum &, Moz —0.0004 . 7640
“NOT GO" THREAD RING QAGE
B P BT TN Piteh dlameter, minimum Ey MIn "Not Go™ A PHIK. . e v crensrmvmanramcsomraseors LTI
E: Mpx.. Pitch dinmeter, maximum K, Max "Not Go' A Pluy_ . .
Ky Min. . Mingr diumetee, minttuem  E. Min—pfd. . .. ... . 7681
T T T Minor dismeter, mosimum Ay Min 400004, oo ..o ... . 7043
INTEHRNAL {NOBEI'IECE} THREAD
"GO0 THREAD PLUG OAQE
Makr diameter, mintnum Do Min. ... - 0. 5000
Major diaineter, muximum Dy Min 0.0 .M
Piteh dlameler, minimum E«Min__..__ ]
Fiich dinmeter, maximym  E, Mio 40,0002, - . 7824
“NOT 40" THREAD PLUG JAGE
Majar dinmeter, maximum Eu MBI Pl i aiiittcecsasicerascacamraane- . 7048
MaJjor dlumneter, minlmum Dy Mux —0Q.000H4 . - THMI
.} Plteh dinvmeter, muximuam Ea Max. ... . . 7852
Fitch dinmeeer, minlmum K¢ Maz —0.0002 . T30
T oleraney 0N LB ... eie o emaiem e eeemreeeeeeeeseameeememeeesimmesmmeecaeeneaste-meefemanatieseneanRaLteeartrraen =+0.0002 §

Tolernnoe 0n BRlRNERe OF CHEER o et n e is o cee et em i mee i ama—asaeecamee-ememaseesamafeemektmaymemnsr et rantn =0 deg 20 min

the British microscops

objertive and nosepiece thread

— ] mix

e PITCH, P ——————i]

External {(obiective) thread | lnteronl {neseplecs) thread
?1'-. IL Dinmeter Msimum | Mintmam | Minimom ) Masimom
1 1 ] 4 ] ] 7 ] 9

r_/ in, mm | in, mm | in, | mm | ia | mm

Major....__-.. 1. 7982 |20. 274 (07952 (20, 108 |0. BOOO [20.320 |.......fceeaae
Simple efMec-

L1137 L7804 19.BZ3 | TTTH D748 | L 7E23 (19,868 0. TASD | 19.044
Minor....._...| . 7620 N19.370 |..ooofenn s L7044 (19,418 [ .T074 [ 10.402

FIGURE 16.3 —Baasic form of Whilworth thread.
Hio=0,100082p
r=0.137320p

H=0.00001p
A=23H=0.8403270
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