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Th€ ci .cular toleranc? .one ir  57 % brger in ore. than thc
tquare tolerance zorrc and thls Increago ir sehiev.d gnnetally
with@t preiudicing ihe tunct ion ol  the Dart .

I t  is not pql ible to ossi0n tol€rancct io the two 30 mm
l@ation dimcnrions 5o that I  c i .culer tolcrance zone retul l t .
Hwever,  i f  th.  di6meter ol  tho tolurnce rone ir  rpeci t icd.
with i t r  centro r t  the theoret icr l ly orrct  posi t ion of tho
hole centtc,  untoletanced locat ion dimention! csn be usedl.
In the p$it ional tolerancing ryrtem lhesr we.e known at
l rue po3it ion or basic dirmnsions rnd were lol lowed hv th.
ahbrcviat ion lTPl.  thev ere now shown in hnrcs 13s" 7.11.
tre lheoret ical ly exact arrd. i r r  el lect,  locate t l re Oo,; t ion ol
a tolerance lon€-

As wel l  as inctearing lhe siae of lo let tnce zoner and
sinrpl i fy ing the indicat ion of locat ion dimensionr.  posi t ional
tolerancing sglng true posit ion dimenl ionr has advantago,
when appl ied to groups ol  holer and other leaturer.  Since
untoleraoced dinrensions are used. di l f icul t ier caurcd bv the
accumulat ion of tolp.aner are avoided and tha calculst ion
of tolcrancc values. based on the tunctional ruquiremflrtr ot
lhe contponents, is easy. lSec clau:c l2. l  Furthcrmor._
whpre the use ol  lhe maximutn mater ial  pr inciple i r
tpproprir tc { ie? claus t  t  I  an addit ional incre*e in
tolcrance can bc ol) tained and tunct ional gaug"t,  which
r inrulate the mating pa.t ,  can be used.

Pori t ional tolcrarrcing was appl ied to only one geornetr ical
character ir t ic of  a toatur? bul the advtntag€s of stat ing
!armit ted tolerances direct ly led to an exterr ion ol  i ts ure
to cover tolet tncer ol  forrn, such a! [ t tnes!, ,nd att i tude.
srrch ar paral lel i3rn. The increared t ield ot spr, l icat ion ol  thc
systom led to i tg name l f i [g chanqed to.geumctl ical
loleranciIq ' ,

NOIE t l 'c  t i thr  o l  th.3rrnr lsrdr pubt icr i ionr r . terr?d to in rhir
rher 'ncnr,  tcE th.r  wi th thorr  ot , . t r led publ ;cet iof t ,  r r .  l i . t?d on
lhe ar ' r i ( , r  brc l  .over.

0. Notes on lhe usa of thit documenl
0.1 The liguros arc complete only in ro far ar ir necessary
to i l lurt fate the poi l t  under considerat ion. Linea,
dinlerrsionr and toletancc values on thc l igures ore in
Ini l l intetr  es.

0.2 The numerical  values of dimengiong and tolerrnce! are
exanrples orr ly atr l  ate nol qUoted ai  recomttrende{l
pr acl tcet.

O.3 Wide toletance zonei and exaggerated tertu,e
deviat ionr within them have been urcd In the i I terDreta.
t iors ol  the exahlples to i l lu! trate thc pr inciplet c leat lv.
Ihey should nol be coi l r idered tyrr ical .

0.4 the drawirqt given ar inierprelet ioni  ot  the examplrr
a.e provided foJ explanato,y purposes only and should not
appe?f on component drawingt.

O.5 FtRsT ANGLE project ion has heen used lor al l
i l lu i t ,at ionr drawn in orthographic proiect io,r .  Ti l tno
ANGLE Droiect ion could equal ly wel l  have lren used
without at lect ing the p. inciples estsbl i rhert .

0.8 The correspondirrg clause numberr ol  BS 308 are rhowrr
in parFnthelcs and in norr hold ty1re, al ter t l te bohl lvt)o
clause numhe.t  of  t l r i !  docrtrne[t  to taci l i tate cross.
referencing lretween them. The BS 300 clause rrrnrberr
reler to Part  3 :  lg72 exccpt where noted otherwise.

l. Scope

Thit puHlcltion dircu$d th? principlcr set oui in BS 30g :
Part 3 : 1972 rnd 13 Intandrd for u:e in enginecring cwrsr
in coll?glt, polytchni6 ard unlv?Bitl?t, rnd in indu!tri. l
trainln0 dtrblirhmrntr, to intfoducc the 3ublect ol
goomet.ical lol.rrncinO.

2. {1.31 When gpomst.ical tolorancer are used
2.t  l f  .3. f  ndPtt2,9. l ,9.2l  A r i r .  ro lcnnc. appl ied to
I dim?n3lon en ?ftecl tom! deg.ac of conlrol ov?,
d€viltlont ol lorm. For cxemplc, tor lh6 component shown
in l igurc l(rl th! l ira tobrrn@ hai rn ?ft?ct on the
parallelirm of thr uppcr end lower laes, at shown in
fiWrc I lbl, md on lh€ f hin?3t of tho3e surlacei- as shown
irr l igrrrc l lcl-

(al Dreing rp"citicrtlon

(c l  Flatne$ control

Figur!  l .  Etf .ct  o,  r l rc lolarnco on dcr lr t iont ot  to.m

lf ,  howvcr.  r  di f  ler?nt deg|c of contfol  of  form ir
requi..d, gpomrtricd tobr.n6r of lorm should be ryecilied
in rc@rd.nc? with 8S 3@: Prrt  3:  197?. Thcrc form
tolcrsnc€l thcn lrkr prcrdcncc ov€. the lorm control
implied by tha rizr tolerance.

Pcit iond deviat ion! r .e also control led by q€omeir ical
tolerances.

2.2 Thc utc ol gometaical tolctanctt prevents luch noteJ
ar '3urfac?! to ba tlrt rnd patdhl' rpp€aring on drawings,
wi lh thcir  inhcrant di f  l iot t ior ot  Intupnrat ion. Funhe,.
more, tincr the g€ometricll lolarancing rymbok rrs
internatimally rgreed (e |SO/R 'l tOl l, tanguage
dif  t icul t ier csnot ccur.

2.3 (1.3.2, Gcomctr ical  tobrrncer should he sneci l ied for
al l  roquir?mentr cr i t ical  lo furct ioning anrl  interchange-
abi l i ty except when i t  i !  known that the machinery and
manufacturing techniquer that wilt bc urad can be relied on
to ehieve th? required rtaDdlrd ol accuracy. The tr3e ot
g[ornetr ical  lo l?rtncet wi l l  pc]mi l  !at istactory funct ioning
an. l  int .rchang€ahi l i ty wf ien partr  l re made in di l ferent
krat ions. on varying equiprrot dtd by rrenonncl wit l l
varyang experience.

2.4 Geonretrical tole.ance! rhould be:pecil ied only whe.e
thev are essential. otheruis th! manuracturing snd
inspcction cost: loa component3 crn bo incroasld. In rny
caic loleran@r 3hould be ar largc $ p6sibh,3ubiect to th?
deri0n requircmanlr being m€t.

?.5 l l.4.6l The ure ol gsomctrical toler.ndi docr nol
imply lhat any particular mcthod ot produclion d
inspection ii to be ur?d.

3, Features ol a componont

3.1 Slrlglc lcrturcr. Figure 2 illurlrrlcs nmc ol thc 3lnglo
t?alurei that m.v be pretrnl on a componcnt. Gcomtricd
tolarances may bc appliad to lh4r tcrtu16. For crrmplc,
m axir may hrve o rtraightresr of poril iond tolaarm, a
facc may hrve r tlatmir tolarlno rnd I cyli.drlol 3urr!6
nray heve a roundneti tol?ran6.

3.2 Combinationt of rl.|,lt ttat[tt, Thc fcaturc: shown in
figur? 2 arc rt.right line: and rurhcr that rrr plrno,
cylindrical and sphericd. Th€3c aingla tcltutrt may b€
combined to lorm oth€r teatu,e3 3uch !t t lol3, eroovct rnd
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torrgues. fhur,  a tof lgue consislr  of  a pair  of  paral lel  plane

$rhces with rnother plane surlac€ at r ight sngles to thonr,

rnd a median plare, Slots, groover and tongu$ may need

tolerances ol  po!taon or symmetry.

4. 12. I I Characte.irtica ot a teaturo and theit
rymbols lor usc on drawingr
The rtraig{r lnesr ot En axir .  the t latnest ol  8 lace and so on

sr , lraracteristici ol teature3. Theie charrcteriiti6 arc

denoted on s drawing t  y symbols, as shown in table I  on
pago 4. The lable also thowi that th€ characler ir t i6 lal l

into lwo mairr  categor i€t .  thore to,  ! ingle let lur€i  8i ld thore

tor relaled leatu.es, and into iubgroups lor lorm, r t t i tud6,

locat ion and composite iolcranc€3.

6, Additional symbolr for use on drawings
Thc symbolr for a boxed (theoretically exactl dimerrsion,
a circuhr or cyl in.Jr ical  tol€. tncc zone. a datum t€ature and

maximunr malera r l  condit ion are shown in table 2 oi l
pagc 4.

Fir lurc 2. Single fcaturcr of  |  @mpon.nl

3

lbI Parallelirm control


