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PREFACE 

Henry Oreyfuss Ass«iates, .-n indu.sni.:il cki:is,n C01\.SUl t:ancy,
M11 led the wny in :ipplying human-factors darn to product
devdopmeot for m ore than 60 ytilIS, Now, in a 
oomprehC1lSiVt rcv11mplns c,f the c:omp :1ny's earl�, b.ndinark
book, Tli� Afrosu.rtJ o/ ,\Ion, published in 1960, tb� vc,lume
rcpr�us the culmin:uiun 1) f  thei r efforlS S ill«' then to
document .iod publish up-1o•d:.m; informurion fur 1uc by 
des.igner.i, are:hi tocts, 1m<l wgiocc�. 71,c M�asure Qf Ma11 a,,J 
Wrmum a.ssc:mble.s the ,nois. vi1::'l.l darn CUttt ndy twaiJablc 10
1tssis1 des igi_lers in ,;re-Ju ng produ� and environments to 
l,encr ac:x:ommod:uc human ne<"ds, \Ve hope chat the 
app lt<ation of this data will hdp peop le e,·err,•,.hert iJ\ 1heir
ql)es1 for safety, comfort, and i :11iM:1cti-0n.

}t(CJCnt c,,dcavors !uwe indudc-d compili.ng .ind mtegrnt ini;
sr.u�tkaJ infonn:1tiCN1 pem,in i ng 10 che dilicrtmly abkd, to 

prq;n :1111 women, and 10 children. Prior t<.> th ill v(i lume, no
$-I IC:h informatio n cegnrd ing the:se gr<.>ups e.xiMed in :,
complete imd u$.'lbk forttl31. 

The ki' y figutt io this dt''dopl1l¢m, and in t he t:r<11ti<>n 0£ 
T/.,e Measure of Mu n  and Wvma11 . h:u: bel'1l. Alvin R .  Till ('y,
one of the wortd's foremost expem in applied
anrhro pom«r)' •  B) '  combining diit.1 fr<>m n11men.,u1; :surveyi,
Tille y  c:re:a1..-d. a stt o( ttfere-n.ct tools tba1 ha ve beoo1ne 

indjspens.ible 10 de$ign prof¢S$i<.m.1ls. A� C(Nnuhor ()( The
Me, :mr� fJ( Ma11; HimulflS(.(1/e 1/213, l97◄; and HmnQnscalt: 

4/5/6 :11ld 7/8/9, 198 I, be prcpatC'd d«ailed  and e.uy-1(M1s,e
diagN'ms of h 1 ,un.1n dimcnsfom1 prdtnf«I il'I che oo,utxl o( 

liv il'lg. He has done so again in this t•olume. Whether male Qr
fc:m.i lc, y<>uni; or uld, large or snull, people haw been 

studied in their various c-nviro nmcms in numcroull polltui:e:1
and metic ulo usly rcnd«ed fo.r the �gc:s m,u folli;iw. (Editor's
,mte : Alvr,r R .  Tilley died in j,dy J99J, before publi<a1fo11 of 
Ibi s  boot.) 

Odier D,ey(u ss staff members wbo cootribu1c:d
sit,n.ificandy 10 1he bool: are Brad Agry, John M<:Fa.rbn<:, Jim 

Ryan, Rcbc:i.:�.i. Simm", :u.d William We11ger.

• 

II 
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INTRODUCTION 

()c1<1gning for pt'Oplt u 00< ocw; • • 3S old as h•manktlld. hi 
tb t Un 60 ycan, howc-ve-t, tlw field of l,uma,r f"<tor,-11\c
,rudy ol hum.tn apabibcx,. and hrbitttion.;481 btoon>r: � 
11c1cn� dun ti c, ·rr•c-xpalldtng through me labor, of ffl.;lftY
1.1.b11NI .and dt,-oted people 11rour,J tbt t1,lobc� A, science
11,JvonOei in m:my fitl<b, the rad:. ol .-xommodltaQg a.II
hmnan being, �·i.th cu111.fou and safe()• becomes mcrra,mg ly 
com-pk-<. Tlw �r mlHC lr.ttp 1n!onntd by lffdio3 
nu1 ncro� books, jo11m.\ls., •�s:n.1n¢ll, and p.aptts 11.l'ld by 
coosulnAg w111h spoclaliscs. 

To II gre;tt c.xttru, proplit's � for comfort and s;1kcr 
11.tt no-1 bti.ng rim, und despue :'I.LI 1hc avai l.able d:11.a, 1:i

,
,,d in

good Jnisn arT f':uqutnt. Thttc .1.tt Kill many poorlydC$isncd ob1«ts c."Hlfiin.g 11ccidcm1. xtlts u, bu1e11, ua1n1. a.ad
IM:,mts •tt oftm uncomfornabLt. Ma.ny ro1npu1cr e>ptralOI'$ 
iuffcr tMdt and Wfl,t smain.1 �f<' ts mudt •'otlc 10 bt doi:w 
to bu.m.11.ou.t 1b1.1 wor ld .

IHsign coaiadc-r.11111)1U now encom�u mOtt ,-.oplr, 
1m,dul'ts. and c;nviro,uncnr•. M.or�o,·cr, they h.::tvc bcc:umc :a
BJob,-1 riutttt, .aAd ckwgrinv 1ocby need to t.ak.e into al"COunt
physic11I differe nces 11mor1g mtematt(l(lal popubooas-4>tit
wi1houc c.-omp1omi1u\g CM fleed$ o{ the srn1is1 ic111ly ddinc< I
•11,cn�-pNPJ. W,1h iacr«ascd Jotti!U""Y• &wgns caa 
l'«o•nc ,,cafly 111iivcM:1l; $Catecly tiny ,,�er group wi:11 Ix,
t:_xdudtd from b,,'tfll lU. I� O'IC1, 

Tht1 Me.'fSltU of Man""" Wom.,,r JS a w,ntrib\mon oo tbu 
rlfotr. The hook ts tt.�d on a large quamity of <Ul:l
nccumola«d over mote- dun ofO ye-an by I lauy D,,q·fuu 
Ass,:,d11lc$.  wh ich found tlW! cnllCCllon inv1IU3blc in making
rrocf\lCt � rnott M1«o.Jul. 1'11,c c;b1;a i.o th 11 ,'O(U1t1oe 
cmb�m 98% of 1hc 11dult popubtmn, 111wl new •nfonn•uoa
tt: pro\cided r�i:ng products 1md ('o,·iro1 \mcnfj for infnm,5,,
,oddkn.. you1hs. d w  1:lderfy. and thc dit'fmndy 1bkd. Wodc 
u.1t iont, disp�yli, and COOll'O I$ used i.n clccuoruc equipo1e11t
.11nd compotm havr aho btal a.rdUUy Rudied and i:adudcd.

.,, .. ur11e11DJ nFMAN ANO W0"1AN 

Conldlu,ng to intct;talr resra.rch Mdmg.s (,om 
amhroporrw:1ncs and n-gonom,cs_ :as fine imwttd br Alvin 
Ti.lk)• and  Hco ry Oreyfoit. "'< 1,:t\ 'C broadcn...J tbc human•
la(fflrs ,..,.. to induck � tnttS• d1o ughc 
prooc:5i;e$--i.n the dC$1i;:n equation. Producu h:ivc become 
opcnciouUy mort compltx. a11J a praduct"t J>hts.ical fonn
often cnvdopi nun�rouii hidden pos3ibillrics th.at aw.ur rhc
USC'r'• beck 1u1d <'1111. As  w11.b Lhc microproas10r 1111d the 
wmpum', • prodUi1;c'$ briunor aar 'rary � OIi cht 
user'• inp.1 t i.od the if•1hc11 oond,uo ns pn.,grnmmtd m to the 
produa. n,oqp tht appUa,non of oogniti"C' ergonomics to  
dcsittn, prUJ1Kti can become e-,UtC"r «> u1c-.

W� ai.k tha.t our 1cchnologi!-1 frieodtt rrorn t lw "'ari(lu.$
19«1.,ffl _..it:hi:tt the 6dd of  human &ao,-s unden:aud dut 
01,1r brush it wi<k: i" or<kr to sup1>ort t he wi.:lot :1.udm1 «-.
Bed the 1t'A"t and dac-dn� i• di» hook an,cmp1 to nu.kt
OOt-1 ftom n r11nge 0£ s.:1 c-n1i6c scudits tc.adily a,,ubblc- ro 
dts.lJners who mi.gb t  CKhrrwi$c fl.nd $11(:b sol1f(l'S eso1 1:ric or 
in�fflible, They iltt inlln'ldcd M a dc.n at1.d c-ff� l'lW'�ftt 
of d i'-playingcom1>lcx infonnat ion on sii.t:ii ti11unui1>ns, and
cood11 KN'lt .  We trutt dut our tt.1ders -...,i.lJ fuwl our 
prdt'!'L111n(►11 fonn:u quick and c.1.1y ro � and, addnM:>n;<ilfy, 
a.-e ho pt dut thc-y will ab.°'b much o( che current 1hmkin.i; i n 

hum•n f.KcOf, into tbetr own � O)ft(q:,clOIIIS. 
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HUMAN FACTORS: A BRIEF HISTORY 

T he term hwnari {aaors enc ompasses both physiology .-nd
psychology aod c<.>vcn ,m·)St factors :iffecti,1& h1.un:u,
pctfom1n n ce o( tasks usi ng toots or in man•madc
erwi1onm tllt s. For example, visu al tm iity, he.iring, 111c:1ilc
.st;n$C. <empc:r.imn-, and humidity are quit e de:uty factors 

tha t affc« performanoe, bm the t.kgfCC c,f II pcr,:;c,m's training, 
hh or h« diet , :m d uehet factors Me considered as well .  
Human fi.etoN is the sphere of acrumul:utd d u a .  

71,e MM.surtr of ,Wa11 and W(m1.:111 is a.n <mtg,owd1 of tbe 
h um.in f:u :t.:>o fiel d ,  an d i1 shou ld t hu s  pro,1 e u.sC'.ful to 

engi.ncers, :m::h itect:1, imlwni.:il desi.gners, i,ueriot d e signers,
cra�pe<,pk, anists, and srndtotS. 

A1."tom1nodation �n wnh chc cr c:.ui c>n Qf t(1ol� in
ptebis�oric times. When boo<$ of hominids that date d back to
mu� than l miUton )'Cll� 1130 were unc ,;wcrcd in Kenya, 
A fric11, bone :11td �1ooe fools w ere found, Thumb rools t haf

were proNbly used fo r scrap ing skios aod band tools for
heav ier WQrf: were, by then, alrtady e,oellsion.s o( 1he h:t.1ld .  

Bow s a1td arrow s extend e d  t he hand e,·c n f un ht r .  The 

bow WA$ ddig ned fo: tbe s.tantgtb o( 1he humet o r wa rrior . 
TI 1� a trow length wa.s usuall )' d«igncd for the muimum
re:ich in ,he drawil '13 of the b<,w. The .:ige .,f c-hest" 100 111 ill 11<�
known for cwain, .  bc,c;1US(' the mater�ls of which they w ere
m:ick pcri$hed e;,�il y . 

Ninc-thousand-)·ear-old obsidian mirrors wc,tc uoCS:1r th<:d 
:u Caul Hiiyllk, T urke y. The shari,. chipped edge$ were
co , •erccl by :1 p-1:ist<:r•l ikot m :i t tril:t1 t o prot('(t the u s« or to
ptovide c omfon. Fom �h011$11,n d }'CS:11"$ ag<.>, wu charim11 were
u11e d in Mohcnjo-Dat o . in wcs 1c1'1\ Pakinan . Tbcy were 

designe d 10 11e<:omm<,d.;ite the dr i, ·er :and :m ardm ;ide by 
sid e . The $pace ncce:ss.:ir y deter mined 1ht sp:ieiJtg of thot
whoe ls-;1 sp;1cin.g almosr idcnt i-caJ to the St.i odt1r d  wagon
uack 111KJ e.uly railroad gauge .  

Mc.isuring many itemit by �he C1.1bit (clOOw t<.• t h e np of
the middle lfogtc>. 1be �ancieni Egypc:i:i ns- develo p ed ch:ain.,
,-t11ti l :uc-d beds, fast chari()( s, ao d  sc..tworthy boats. Similady,
m the M1ddk AsC$, mc.:i$mement.i were ma d t  by body p:ir is: 
a seat height wo uld  cqu aJ 6 , ·e fim, o r a haJf•leg. leR.gfh. 

Th e machine .1ge ar rived lei.� tha'n 200 years :igo ,  :ind 100
,-ears ;1go, ti.mo-a nd•nl()(ion C11.gineering emerged. During 1he 

early 1nc)de m pe riod, 1he 111.:id1in e  :issun)td priority in dcsig 1) 

co 1uider:ui ons, a nd die oper:itor c:ime l a s 1 .  For ins1:1oce •
ea rl)' airerah �re designed o nly fur oper11tQrs (lf a oerui n 

si:.r.e .  Whe1l 0�1ator.1 of this s-iic bec ame sca�ce . the eoocep<
of lium,m (f11gm;u:,·i11g began b y  an:1ly1.-ing the worhp.att to 
o.ccept J �ri.1ble p�p ub1ion. 

Human ellgi ntttin.g (a tem, used by the U.S .  Army,
whe reas human {a,;;U}rs ii: u;,ed by other 1,ranehts of the
mil itary) is the connection bctweell the humfln t1 nd the 

me ch;mic;il o r  the extensioll of die forrn« by the latter.
Bef ore \Vor ld Wa r  U, et1g.i1\ttrs aOO :'ltchitects h:'ld so1nc
physic al guidclinC$ ($pllCC required 10 climb ladde:r11 an d
st :i ir� sp3Ct for ma in tC'll.an« access ,  SJ).'\tt for d ining). chcsc 

wen: \IS\1.lll y b11$od Qn the 11ver.1&! nun . Me.1�mcme t1Cll we� 
t:Jkefl by the U. S .  Oep:irm,ent of Agriculrure, with  the Wl)A,
and garment patt ern .sizes were con.suJtcd ,  bln most Qf these 

mc11.St.1rc:mtnts were n()( useful f or bumao f'.1lgi1lCeting. 
Wor ld War IJ re quir ed new find wmplc:ir war machi ne$, 

:ind the concept tha t ,n:idl iMs, 1t(l( pe-rsonnc l ,  wi n w us ga\'e 

w.1y t o elf lciet11 man-nuchfoc tclationship:s. lkfore lo ng,
mun y $den t ific di$Cplincs; were being c on�u l ted-pl1yCh<>l1>gy, 
et1g.inttring, ainh1opology, and physiology, l'he Oep-anmcm
of Dcfen$e L,11ue (I human engin eering Sl3nd3r d$  for 1b e design 

of m ilir:uy equ ipmen t for the A rm)' and human•f.u:mrs
infor ma tio n for ,he: A ir l-or« and the Nuvn 1hi$ induded
d:ua pt:rtaiuing 10 ur tder.set et:i(t :is well. Tbis work was 

OOs-cd on 90% Qf the 111du lt ll\llles 11o::c:pt:tbk for ctrtain 
11tgme1us of ntilit:.tl'}' S('fvi« . Mmmy equip ment designed fo r
this scgmen i  could b e kcp( s0\/111 wi tb a low .silhouette an<I
smaller pfQllle for greacer c<m1b111 llaftty.

A comp arison of mea.sureme nts of .stJt\lre tJkw during 
the: variOu$ Anieric:u1 w,rs rt\'t:tk th:.tt men wete grow in.g :u 
the rate of 0.4� (J onJ e , ·cry d«adc.

8}' die t.960i;, a sys te matic gAthc:n ng of <l.111.11 w.u <:ingoin g,
a1,d tlw: U.S. Depcutmcnt of Healt h ,  Educa tion, and Welfare 

published .. Wei.g.ht, Height, and Sdecttd Body Dinl�On$ of
Ad ults. ,. Thi$ civili;1n data WM oot as co mp rc he nsi, ·e as the 

roilit:ity data, howev«, Then, in die '7()$, rhe Society  of 
Aur<>mot iv� Engfottrs made :i VCI)' useful sun,•ey of ohildrcn,
&om two•month--old infanr.s to dgbtcCn· yc.ir-.c,IJ yQtltl\s. 

(n me '80 s, the elderly v.-cr e  mc1Ut11ed whe n  i t  becam e 

:i.psnn:111 that the y were becoming :a large sesme111 of the 

population. Accordingly, in the '90it, the Amuic:at1$ with
Disab-il irics Act (AJ)AJ bee-me law .1n d J>r<>hibiu:J
d iscrim inatioll Ull thf'. OOs is of d is:ibilit y .  l'be ac t  .sets dow n 

nilcs of AoceMibiht) ' .lnd protecti(m for wheel.chair oc::cup:uui:, 
for the b li1ld :11td visuall y im pail'('d, and for the de.if and
he;11i ng impaired.

Today's dC$lJ$1)C;fl> mu1't be .1ware <,f tJie whole popula tion . 
lnitrnational ait tuvcl and ,he design of i.n dimnal and
agricult ur.al cqui pl'ntl'II all ovtr the w orld h.:'tve «ea1 e d  3 need
f or anthrop omctrical StUd)· of the woriJ pop ul.1tion.

Cognitive sciel)()C now .llso infor m$ the fidd of (ler.ig.n; i1
stu d ies tht mind: awa1encss, de cision ma.king. difficult)\ and
r e lated iss\1($. 

Tht H1un:10 Faaors Sod ery wu founded in 1956 io the 

Un ited Sen�. six year s f◊Uowiog the fom)diog. ill Grt:it
8rit.:iin, Qf the Erg onomic Re!itan:b Soeie ty. llie tCffl.l
ergonomic., which is u.scd more an d mQl"C ,-i; ,he toflll
appl�tio,l of :ill hutnall focrors, coo,cs from the Grttk
ergos, meani ng work, \lnd 110,mn, mcn nini; nat ur al laws. 
Orig.in.1ll y .synonymou11 wkh h:mum {at:mrs, which
e nc omp11Sst$ die siinifa r  expressions opplitld h11man factor,,
lmman {aaor f.'J1J5m«rl11x, buma,i c:ngi'111:cring, :ind applied 
ergonomi<4. ergonomi<4 is b ecoming an almost univer.:;111
t(nn. 

HUMAN FACTORS: A BR IEF HISTORY
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II 

ANTHROPOMETRY, 
OR THE MEASURE OF MAN, WOMAN, AND CHILD 

MEASUREMENT SYSTEMS 

In gathering din.i (In the size of the body and in; a.>mp01�cnts, 
movnocm limit:'ltioos, nnd screngt�ll of which arc 
,;,>quired to cst,1bl iffl human •tm1chi1w 1tlarioo$hipl :ind oth<'r 

dc sigp requi1et1ldlts-llWUl!'J(>11.s mrasurenien, ckvi«s �re 
c:mployotl. These arc Qften similar 10 1h.:1s.- 11S<'d b)' cngille<:rs
to measure ll\.\cli. incs o r  by �ulptol'S in chdr work. 
• Tbc ,uuhro pom t rt'.r" s imilar co :i bcight p 1ise, "'ith dir«:1·

r«iding sc3I� up and down and in aod out in sevcnal siies. 
The Large« i.s u�<l co measure $uch thing.,. as sunurc a,td
w.iin beigh1. A 1 niddle si1.e ,·crsioo  is U$ed co n1casurc 
sitc iJ"lg height, knee htight, b\ 1rtod 10 knee, and i;imibr
ime,•v-.ils. A smaller si7.c dev-ice is wsc,d t◊ me:isurt fodal
fe:irurd; Crom a backb<iard ttnd a he.i<lbo:ud,

• A di rcct·�ding sliding aliptt is used «> me:isurt bc,d)'
width and <kpth. A smaJ\ slZA: h1 ukd 10 meum-c p:tl'ts of
the b and 1100 tbc widtb ul the ear& .and mouth, and u.>
dctermi,w: bioeps ;md arm widths . 

• Dir«t-teading spreidini; c-.il ip<"tS al'¢ u�ed to measure head
width'S alld depths.

• Spcci.al block rulas illC3.$UK ankle heights ,
• Spi:dal fC)l)t-tUeasuring b(1xe.s iodude 5'$1C$ .
• flexible t�pc scaks acc U$ e<I to me:tsurc body

d1cumftrtoces -1nd oth« dimcosiQns used in dothini:;
dcsi.g.n .  

• Temp i.at� llle.l$ur-c fins« diamet<�-
• Weight scales tneQsure body \\'<'i.gh r.
• For ce sca)c s  mi::.sur e wtngrli.
• ProuilCIOI'$ �ll$Uf'C' .aogles..
Wit h  so ma,�y mc:i.a$uring tools invoh·ed, ant hropometry
00:omes time-consuming .ind ex)X"'ns.i�·e, The mo" compl¢te
.ind ,cli11blc infonuation ha11 btCl\ prtpa.red by tbt' military 
force$. whi le dvtl i:111 data is not c.:<,>mplete . More reci:ntJy, 
meas.ur in,s techniques lu,•e improv¢d with t1lt :iddition Qf
digiti1.c:rs, ioduding optical sc11nners . 

The Society of Automoc:ivc Eni:;inttrs, ln<.:.., published a
book cill itkd Anthroi,omt!lf'Y of l11{011u, Childr.:11 and 
Y(mths 10 Ag� 18 for Produa Safely IAlsign (19 77) . l n  this 
$UC\"eY, measuring too ls were modified to read di.rectly irtto a 

coroputt:r frMl a position tig,,al, aniv.1ted by a C$blt rouu ins

THE MEASURE OF MAN ANO WOMAN 

a potenriome«-1, Modified catipt: rS and ambropOn.etets were 
equipped with seu of pointe� ;:ind txteASfon� t<> ttdutt the 
number of tools, Dody circumfec en0C5 we:re measured hy :i 
rolkd 1-1pc dut r«ordcd ,hi: distaoce at the push of a bunQn.

Oocasiooall y, an odd dimtmion w:.s required with :a 
s1:ukiard me:mirins dtvke; in chill case. it was emaed b)' the
aothropomeui-u, "''he, keyed 1ht dat a  int(1 tbt' computer. 
h nport aot mc.nmeinems were tn\:en on all s-.ibii:m. Minor
me-sure:inem s  we.re mndom, to red uce time and oost. 

Coinputer-aid,ed anthropon"'try will event ually be
p<"tfc,tc:d t0 i:;i, ·e both mtK .ind :in im ued liKmts on a .siereen.

SAMPLING THE POPULATION 
Large oounuies-1he Unit«! S111r-c:1, for t:<ample-nttd larg<"
samplings, i.e., 2000 to 4000 eacl1 fot men and wo,nen . A 
larger nu inbcr of s-.ibii:ttt results in greater accuracy. 
Measureftle nL'I ob1�1foc,d thm11ghou1 the 001.mtl)' can inc lude 
1hi: followi ng dnrn: 
• Bi.rthpfat:e 

• Age 

• �cdnc:ss (right, left, or am bickxuou s)
• Color v1sicm
• Ancestry
• Age of women at nwnarchc (fi�t mens truation )
• Dc:mog.ra phic :.nd «onomic factors 

THE MEASUREMENTS 
Ther e are se, ·cr,,l st:indard roe.i.suring s:ittups:
• The $Uli;ett sta1Kls with hi11 or hct b.Kk ,ig., in.�t :1 b:'lcl..board

co i.Mure an erect body posmrc; die body weight i$ 
di51ributed equally, ;and the arms, 6n8(rs, and leg$ a re fullr
straightened. The body iH1111 ight but nor rig,d. A hOC'itoo tal
beadbcxud is useful fOf :Jome faci al mta.suret\ltflts.

• The subjc,ct $its erect on a Oat hor i201ual suffitce. .ind t1le 

beig.bt is adju $ted with the shank , ·ert ial and dosc to-4>111
with out pri:i;sure on-tbc pc;,pl i1e al art'a. _8.ody wtigt.1 is
distributied equally, and the torso i.s hdd erect bul not ri gid .

• l n b oth serops dt e h ead is tw:ld ttrticalJy and mcasuttintnt
i$ dettm.1in<"d by making the Fr-.tnkfon lint' botizoonal. This 

is dollc: by lining up the c.1rhole and the lower part of t he 

t)·t otbi1 (eye sockdl. 

• The subject is p)actd i1, 1he supine p0$ition on o flat
h<ui.zoot11I pl-1nc. This ntCasuri.ng p0$1U� is used for i.11fants
up to 24 11 1ooths who canno t s1:ind erect .  ln chis ca&<", 
st :it ut e (srnndins height) mt'llsuri: me nt is supcrliCdt.d by a 

le ngth 111t►.tsurcmenr frorn crown to $Ole .
Me11surtmems l,ctwee,, bony prouil.,cr211.xs and c:ml p0in1s 

(for exnmp le:, from elbow u) the d:mylion ) ar e p,tforrcd,
Fltsh 1t1casur�1nent!l l\ltl}' llOt be at aecu1at e. St,mm· :lnd 
o ther hciglns art' vcnical dimensions; widtb (br,e11d th) kl
mell$U� hor izonrnllr. Depth in<"awremc:ntt .ltt made frQm
front ro l>.lck horii:0111ally. 01st.:ince, a lllC-ilS\ 1.rc between two 

bnd mar ks. can be in an)' ditecrion . Cireumforence f)( l.,Qdy ot
body comP(mtnts is U$UAl1y 1:1kei, horirom.illy on 1h t  
standins subject .  Other meas urcmen1:J �re takt'11 for 1he 

duthi..og i ndu.s.n)' , 

PERCl:NTILES 

l!,ody dinttJ\�ons Cl.In bi: ploucd Oil i gNPh wi th the
mea11uremtms oa the horitontal x ixis incrt:is i•l!; tow.1n:I the
r ight from thi: ?.tro point .  The frequency of oa:urrencts i$ plC1tted on the vertical y tixi$, in,muin& toward rhc: top fr01t1
the uro p(Mn1. A smooth cun·e :av«aging a p.111icubr height 
dittltosion will appc:ar bell-shaped (Q\ussian or nonn: 1 1
distt ibution curve). fo t his c� the nll'31l, akldian, and rnode 

c:oi.oc;ide. The me.Jn l$. the .ari thmetical ,i,-cr.i.i:;e o( ,'aloes, the 
mNlian i:s the middle number of� Sl'fits, and ,be mt,de is the
moitt co,n monly occurring value and the highest point (In tht 
curve. lf weight c,r floh 1'M.lSUrtlll(:Jl� (for example� hip width,
bunoc::k cltpth., or abdominal dep1h) arc plotted, che ttSuhing 
cun•e is not symmc:ttidl- the pe11k <:,r tbe cut vC i$ Qff-oen1tr . 
Tbls curve is rtlttrcd to II. $  a du.>w t"Jlr(.<t:. In this c:ist, the me.in , 
l'ntdian., and mode do 001 coincide. D-.1t a from Q1\C diintrtSion
do oot nc:«:$Sllrilv cortclotc wi1h tb:i1 of otbtr dimens:ions .  for
i0$llln<:ie, a small ·wonun m�y ha\'e iii $m.ill Ot latge hip width
01 butroek di:peh, a.nd so on. This inforroarion L, worth 
kec:pi,tg in mind wh en designing for .:in "'av«agc·· pemMi..

II is no t CU$tomary to design for evccyooc. Tbc few :u
citbcr end of the noriN,I cun'e may be so cxr:re me t hat 111n 
e,,compas."Sing deiiS(l could bect:1me 100 large or i:xpens-i,•e to 
produc t .  Tbe milit ary chuse 10 exdudc $¾ :u the sm11II end 
aod .)% at the L11i;;e end, tbU$ ;u:eoo.un odating 90% of the 

mtaswed pc:1p ul�tion in the Milit aty Stancl.ards. The 5% 
value is calkd the S perttntile, ancl the 95% value is ailed
tbc: ?S pc1tt11ti.lt. Ao)· othi:r pe,eemilc valuci: ,nay be chosen 

by using the: foll owing 1-abk (ix es1 i11ming the bcight of 
V2rious pcrc.:cm.ild. Meta 1039 
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Table for .Estim ated Pcrc;coriles

.Per«nrile % Cnduded 
99.9 = Me;in -t (3 x SO} 99.8 
99.S = Me.in • (2.576 x SD> 99 
99 = Mc-�n • (2.326 x $1)) 98 
97.S • Me:u'l • (1.95 x SD} 95 

97 = Mea n • (1.88 x SD) 94 
95 = Men n t-il,6$ x SD) 90 
90 cMtan•(l.28x SO) 80 

85 • Me:u1 • (1.04 x SD) 70 
80 • Me:in • (0.84 x SO) 60 
75 =- MC$n + (0.67 ic: SDJ so 

so = M�n 
2S • Me:t1l. (0.67 X SD) so

20 = Meao. (0,84 x SD) 60 
1S =Mean • {1.04 x SD) 70 
10 =Mtan -(1.2 Sx SD ) 80 
s =Mcan•(l.6SxSD) 90 

3 =.Mean· (1.88 ic: SD) 9" 

2.5 =Mean· (1.95 x SDJ 95 

= Me.o • (2.326 x SDI 98 
0,$ =Mean · ( 2, 576 x SD) 99 
(),1 =Mean · (J x SD) 99.8 

SD• Sl1mdard Dtviatitm, 1vhi�h .;an be f,,..,,J h} ·  th< /Qmstd,,: 
SD=/E�J! 

wh tr, E = $J1mn"'ti0n. 
J • di/ftrf'I.U b,;twetn o,,� f)tn<nr 's m1:11wuwtt'1i al'td t�

arith,,rdk mt.al'f r,f tb.7.r mt:mutm'1Jrl 
N • 11<1mlH1 ()/ pcQpl# i'tt 1l1t4"1•"1J ·  

'Ilierc is a p:micul ar St.mdard Deviatioo for eve-ry 
1nt:1$urem�u and c�·cry .$.Ampi,c. 

\Ve h.avc chosen 10 aooominod\lte 98% of the U.S. 
popul ation, which l ii.'!1 between the ?') peri:emile and the t 
percentile . for produict des i gns fot ci\·iliaru:. Any lower 

percent excludes l:l good numlxr of taU oper.lt<us. A case in 

point : Canadi an and U.S. f.umt:r$ who Q(>Cf'll(C 11g,ic.:ulnual 
e,quipment arc rnll er 11nd bcavicr than the gen er al ()()1>ub.1ion 

(C8$Cy, 1989), Thci.r 95 pe-rce-iui le $taturc i11 7$.6" (19-20 cm). 
which ooinc.:ides with our 99 percentile m:1le dat.1 a nd 
thetc.fott will be included. 

J{ QllC pr¢frrs a diffeccnt perttntile . 1be tt:andard deviation 

can be c akul :ued from data <.m the 111{1bropomctric.: diagranu 
in thi:s bo<.>t. 

For e�mpk: 

2 .326 SO = 99 per«nrile stature • mean stature 

S D =  6.5� • 2.8• (71 mm) 2.326 

2.326 SD = mean sramre • l p«ccntilt stature 
SD= 6• 5" = 2.8" (71 mm)2.316 

HUMAN VARIATIONS 

No cwo people are exactl y al ike. loduding idcnt icaJ twi ns. 
The gre.at r11rtge of diversicy is a proble m for the dc:signcr. 
1'bece :tre roughly three C:ategorics of h um:tJl va,i�l>ili ty 
!NASA, 1978), 
I, (nu·.1-indiv idu.1 1: jii:d change d1.1ring adult lif r .  Some 

ch.ingts are due to aging and/01 nutti tion; other.1 arc 
c:1used by movement 11ndfor fM environme m .  The bee 

and body ate usu:dly �synunetrial. This m.iy be rbc 
re:is011 $Orne pcQplc do not L ike phot ographs o( 
themsdvc:;s; they au :1ocus1om� ro !leeint,; them"lvi:$ in a 
m.i,ror, wbicb rcvel'$c:S t he i mage. 

2 .  Jnt«• individual: there :ire big diffc:rc na"$ due ro sex and 
etbllic :ind racial mt!mbcrship, Diffcrcnoes include skin 
cQlor, eye aod hair oo lot , body prop.:>rtion.�, and <Xhtt 

foarurts. 
J. S<:a1 lar wuiabi Jicy• :  challgt'!l occur from gcncr.atioo. to 

gen eration for vari ous reasons .  l•lr.iwev«, sinc e the pact o( 
these ch;anges i s rela tive!)' slow, they h11ve :i limi ted cff«t 
on the desigiw't. 

= H-l-++-1-1-++.,l'-i++-11-+++-11-+-+-1

= f-H-1-1+++-•r 

""' HH-++-f-Hl++-1-HH++HH-+-t 

..., H-l-t--l-He-/ -l--1--1-l-l-ll--l--l-HH+-I 

"" l-t-+-t--H--hr-t-H-1-1-HH--I-HH-H

_, H-+-++-HH -+++-H-f\i--1-H-l-+-t Ill 
... 1--1-++-1-IJ+-1-++-1-1++:1,+-1-1--1--+-1 

; ., ' L::IC.J...-',.!...l--'-..1...J..J-J-..L..J..J....l...L...l.+J_[= 
see:> 11 621

1

83 8' es re 61 ea 'IO 11 n ?J 1
1 

� 1n" 7il,. 
91s.e·

Jt:th,I' 10 

..,.., 

FREQUENCY OISTAIBUTION CURVE 

ANTHROPOMETRY 

J 
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e MOTOR DEVELOPMENT ♦ EXPRESSION OF EMOTIONS(111,� OF EMEFIGENCE> 
I BIRTH 11 MONTH 12 MONTHS 13 MONTHS 

1 
• MONTHS

ROLLSO\IER 
♦ NEONATAL $MILE i 
♦ STARTLE RESPONSE
t DISTRESS 
TOISGUST 

•
• ; GRASPSAATTI.E I

I 
I 

• ANGER, SUFIPA!SE . SAONESS.

• 

■ SOCIA.l DEVELOPMENT A LANGUAGE MILESTONES 0 COGNITJVE DEVELOPMENT
1

5 MONTHS 
• 

16 MONTHS

• 
I SITS ITHOVT SUPPORT 

17 MONTHS I 8MONTHS

' -STANOSWHl.E HOLDING ON

• I SHAME. St«HESS. SELF AW�RENltSS ! 
•

I 9MONTHS 110 MONTHS 111 MONTHS
C�SPS wnHiHUMBANO ANGER 
I 
'
!
I 

! COMMUNICATES Et.10110US �Y.I.IAY8E FEAR FIJI. OF $iR.IWGl:RS..] PREOCCUPtl:O WITH PAIIJC!PAL 
■,-.:CAA:.;;.E:;<lMR::;.::.;;.· +------• >
■ ■1200 �ll\lE.YUNR£.sPQN$NETOQVTStOE Sl'l\!ULATION.

• • OPEN TO Sll"'IULJ}TION. 
SMILES. 000S • .MCI LAUGH$. SHQWS/WTIC)PA't'IONA/110 OlSAPPOINTUENT BY8£COIAING ANGRY 0A WAAY. SHOWS JOY, FEAR. ANGE A ANO SlJRPA!SE. INTERACTS 'MTH OTHER PEOtE:;•----�■■ 

I 
MAY $1-0ll t1T£REST AJ<J CVFU00,1 • 
AEAOI. Y SMILES AT PEOPLI: .  • • fO"•E CONTROl fVER INSOANAER.EXES.�0 COOAOINATICX" Wll'H SENSORY INF()RI.IATION. T 

9-----0 REPEAT$ PLEASURASLf 8EH,W'IQR$. 
Q 
BEGINS fOCOOROINATE SENSOA;f1NFORMATION,

Q I 
" .

�@ 
-�- �·= ,. • :O• :o = • • 

f 
-.-
I 

• 

:1 

2MONTHS AVG \VT: 10.3 LB· .,,7 KG 3•6UONTHS AVG WT: 14.7 LB· 6.7 KG 

SHOWS fltEAl:Sl IN SUAROUNOINGSJ AEcPEATSACTION THA.T AR£ PLEASURABLE OR INTERE$UNG..

f 

�it ·��� �-
f_: 
• "' 

l J., COOING CHAl"GESTO 8Al;IBLING. 

¼f 

6•8MONTHS AVG WT: 17,6 LB· 8 KG

• 

f EXHIBITS DEL18Efb\TE At-$) PUAPOSEFUL BEW,VIOA, 
(>' ANTIC!PATESEV�NTS. I > _.,__..;.......;;;;.;;...:._'------+•-<O ,u,o 

I 

9·11 MONTHS AVGWT'.20L8•9.1 KG 
THE MEASURE OF INFANTS I . - ·-
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< 

< 

112 MONTI-IS

1••0 t'"° -

J 13MONTHS 

S AtlOS ALONE 
WALKS 

♦ MTAllQ� i OF SO ND$ 

., 

8EG!N .  a-11Lo uNol:A:ST,11 Nos SOME 'A'CROS, 

exPLOAESENVI INCA£ASING se 
.,...,. S CURIOSITY. 
EJ<PI. Res. 

"' 

12·1SMONTHS 
AVGWT:22l8· 10KG 

14MONTHS 

"IONtilENT . ARAn0N FAQIA,.,,. 

3MONTHS 1S MONTHS I 16MONTHS I 17M0NTHS 
1

18 MONTitS 119 MONTHS 20MOHTH$ 21 MONTH$

I 
22MONTHS 

I . . ' -'. SPEAKS 3·60 wo�s. 
I SOUl'£l PATTERN!JANDINTONATIO ,'I JUMP$ IN Pl.ACE AESl=l.1181.E CONV'EASATION. . - 36MO)

CAN STACI< ON� 8LOCK Uf'ON Af�l:HER I 
II 1 WAU<J UP STEP$ !

' II I 
exPRessJs CONTEMPT AAO JUl.l 

I 

I TOOOLEA MAYBE ANXIOIJSA80UT SEPAAAT\140 FROI.C CAPE GIVER. .AOAPTSlO SITUATIONS THAOUGHFANTASV AflOPLAY, ANO 8Y 1oeNTIFYII ' beo!VER N FAWUAA SUflAO�OINGS. I LANGUAGE Jseo TO AEPAE.$EN EV&ITS -- I I 

I .A. VOCABULARY 
OffllsoJroR ""' 

HRA$1;S 1VICWOAOP ARE COIIMON, 8A8E!LINGCE: ASE$.

G V/ITH AOULTS • 36MO) 
EXHIBITS 8E�INNIN(3$0f INSIG:r.; .ANO I._IAGINAT'll"\j SOlves PAOllt.£:ilS BY TRIAi.ANO ERROR I Tffi!llin11 lfilt,t .acl:lp!d Imm P.a1111li,.'t .. ,,.., "",;inti� Ok.18, 1969: I.CAY I\IOT !MA.GIN I SOVETHt� THAT M�S tlOT 8€EN 08SEFIVEO.

20.10) 
' I 

$ 
I � �[·"• :o ... : �

. �

1 

. - ·  . ''" 

! a;
• 

)
;;� -

I 4-• 
-�.
r .. •= . 491 � ' ..,_ 

16·19 MONTHS 
AVG VIT: 23,3 LB· 10.6 KG

�� 

,, 
i�

--. ,., 

I 
• 0 

• ;;

�ffl 
-

' 
;

,. 
ll'i

--

pg$, 108 . 13$, 1'19 .�53. 197 . 208. 232. 266. l!l'ld272. 01,0,:h,hll 

20·23 MONTHS 
AVG WT : 2S ,5 L8 • 11.6 KG 

1---.1,.J.;; 

• 

pcmtM;lon. 

THE MEASURE Of IHfANTS • --1
. .
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■ SOClAL DEVELOPMENT A LANGUAGE MILESTONES 0 COGNITIVE DEVELOPMENT e MOTOR DEVELOPMENT 

I 2.s • 3 VEARS

T 
CANNOT TUAN OR STOP SUOOl:NLYOROVICK'lY 

T CAN..UMP A OIST,IJ,X;;E OF 151024 INCHES

♦ CAN ASCEhD STAJfl'NAYS UNA'()EO,AJ.TEFINATING THI: FEET 

8ffilNNll«3S OF' COJWeRS A TION : 8REAICTHROUGH IN ATTENllON 10 00M),1UN!CAllON,

1
4 YEARS 
GIRLS TALLER THAN BOYS

' 

I 
IAOAE CFfECTIV'E COOTAOLOF STOPPING, STAFITING,AND TURNING 

. 
CAN JUl.cP A DISTANCE OF 24 OR 33 INCMES 

• CAN OESCEIC> LONG STA IRWAVSALlEANATING THE Fl:£T, IF SUPPOATED 

CHILO THINKS THAT HIS ORHl:FI POOT Of VIEW IS THE ONLY ONE POSS'l9l-E
:_ _ _,. - ■ ov•>i NEVI WORDS AAE LEARNtt> Al.MOST EVERY OA Y .  

COMPRE'.HENSION IS EXCELLENT. ALlttOVGH CHILO
STILL MAKES INIJ'i,Y WS lA.l<ES IN OR.At1t,\AR,

A vOCABULAAY REACHES 1,000WQROS, AOOUTJAAE INTauG,OLE. 
GR.AJ,t,,\AR 1$ CLOSE TO AOUL l SPEECH, AtlO SYNTACTIC M ISTAK ES ARE FEWER.

BY UStt«.J MEHTAJ .REJ>Al:SE:NTAT IONSC# ltEM, BUT THEYCANNO ET I.IANIPLlATE THi:SE REPRESl:NlATIOt..zs 
1 

Qf'IOUNO\\IOAK fOFI LOGICAL. Tl-INKING: CHLOAENCANTH INKA OBJECTS ,  PEOPL.E.. 0A EVl:aNlS 1NiHEIA A8SENCE 

-------_ __:=...;.;._;__;;;;.:..:.._=;.;...,;.:..:..._;.;;;;...;.;.__;.;;;;.:..:.._;.;,;;;i;.;;.;,;;;.,.;;..:;;;;;,:,;,;,;;;====----------0 OYA>

.... . ... ,,. • 

!li'-M 

t:: '"" 
F '2lill,_ 

,,:·_ [ 
�F 

S¾F "If' 051 
;; ,.,. •• 28.J· 1 

120 27.3 "  �i· 693 
r.t: 

S-CHE ' ' ''° 
�� 

6.3\' '  I 
1 

(';;;; 
... � � � • 2.7" 

";. ,_ .. " U'HIP . :,, .. " ' 'iiloSrr "' 
24' 

-- " 
2.4' 

: 
I
L.EM 

�� 
6 "' \ 

. 
'i},!1

�'fA 

to..!' 
. -
"� 

.J E ie S m ,u ·  - re
1 

96%1.1,.., 
-·

�I.I 

� 

30 .9"
7 

.Sf '" 
8 .  WA ' 

7f( HIP
°l9'8SIT 

1.0 ·  

� 
•• 
,,. "-�' 
.. 

2 .9· ,:,' 

29 .$· " 1 

203 

2 

,02 . "" -
0 

' ' r ,,. 
.. -
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15 YEARS 16 YEARS

CAIi START.  TURN.ANO STOP EF'FECrrvav,,., GAi.iE$ • OIRlSARE SUPERJOA INACCURACY 0� mJV0.IE� lT ,

� MAKE A Rt>-INING JUJ, IP OF 2.8 TO 36  INCHES

CAN THROW WITH PAOPEA W'EIGHT SHIFT MIO STOP
CAN DESCEND LONG Si'A!RYIAYS UNAJOEO. ALTE�ATING 'rHE FEE T I 

eovs ARE SUPERIOR IN FOACERJL, LESS COMPLEX ACT$.

CHILO TH INKS THAT HIS OR HER OWN POINT OF Vn:w IS THE Ott.Y ONE POS Sl8LE 
■ 4YRl■l-----------------'::::::::::.:.:=::.:..:::::.:;:::.;:::.:;======�=====:::::c-. ________________ ___, _■ 

CHILO LEARNS NOT Otff.Y OY S&.ISING ANO DO IN G ,  BUT BY THI NK!NG AS WELL.

BASIC l,ll,IOEAS'fAND l�OO O F  CAUSE At<) l!FFEc:T.( >YRO-------------...::::=========-F';_,----------------------0

" I 

,. 
13.3' 

U'CHEST 
"' 

'rWAlST 
,,. 
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e MOTOR DEVELOPMENT 

17 YEARS

l aAv.NC1«0 ON o«e rootv11THOU1 LOOKING 8EOOME$ Poss1BL£

f CAN HOP ANO.A.JMP AOCVRAmY INTO SMALL SQUARES 

it C.AN ACCURATELYPERFOAM JU MPING JACK EXERCIS�
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■ SOCIAL DEVELOPMENT
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, , ,

9 YEAR$ 

GIRLS CAN JUMP VERllCALLY TOAHl;f()HT OF 8 1/lKHES: 80YS, 10 INCHES 

BOYS CAN RU'-l 16 1/'2 FEE T PER SECOND 

i OO'l'SCANTHROWA8AU.70F£ET

(svR 
CHILO H AS FIECIPAOCA LAWARENES$, AeALIZES OTH ERS HAVE A POINT OF VlEV/ ANO 

THAT OTI-IER S ARE AWARE THAT HE OR SHE HAS A PAATICUI.AA POINT OF VIEW. 

I 10YEARS 

• CAN JOOGE ANOl'fl'EACEPT PAlH WAYS OF SMALL BALLS THRO'ltN FROM A DISTANCE

'OUUCANRUN17F EET PEAS ECOM:>

CHILO Utf)l:RSTMIOS lr�R TANOE Ot= LETIINO OTHERSKNC1ll Tt!AT 

THEIR REQUESTS HAV£ NO T 8£EN IGNORED OR FORO OmN.

()AJNING PflOf lCENCY AT Ct.ASSIFYING,  •tANIPLl.ATltiG NUMBER$, D�ING Wfll'I CONCEP TS OF TIME NIO SPACE. AM) DISTINGUISHING A£ALITY ffiOI.I FIWfASY(,v. o-------'==================;;;;.;===========;...======------o 
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II 
e MOTOR DEVELOPMENT ■ SOCIAL DEVELOPMENT 0 CQGNmve DEVELOPMENT 

111 YEARS 
GIRLS TAU.ER THAN BOYS 

• STANOtNG 8ROA0JUMPOF� FEET IS POSSt8t£ i:0A 80'1'$;

4 1/2 FEET FOR GIRLS.

12 YEARS 

GIRLS TALLER THAN BOYS

STANDING HIGM ..IJMP 0!!' .J t-"ttT IS P0$$18LE

Cl'IILO CAN IMAGINE A. THIRD PERSON'S PERSPECll'VE. TAKING I O ACCOUNT SEVERAL DIFFERENT POlNTS OF VIEVI1, ... 
. 

A81LITV TO T'HlNKA8STFIAC1LY. CANeAING TO 8�R VIHA.T HASE!EeN LfARNEOIN n-tE PAST TO SOLVE 

C>-_______ ...;c:::"' :::" ":::ABLE�.:°":.::":.:v• :::o::_T:.::HET:,::IC::Al:::::• D:;E:;:D::UCTI::,:::v::•:.:""::::=�•::'NG.�-------1-'"TH ::E :;P:;•:::o:::e:;:W.::::;•S:.:OF:::..:TH.::::.E :;""::E::S:::EN::':,;· AN:;::D:;PlA:::;:::," ::""'::::.™:,::;E;.:FUTU:::;:::"'-:::,. ______ --C'.> 
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1
13 YEARS
GIRLS TALLER THAN BOYS , 

14 YEAR$ 
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' 15 YEARS 
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Ill 

J\mer i0:11Li have been growing callet by approximau:ly 0.4,.. 

( I Cl'O) per dcc;idc sinoe J 920, whii..ii i.1 simil ar u) tbr growth
rate in Europe. (E:u1ier <L,� 1mm be brought up to date.) The data for dw: l:u1 decade i11 difficult «• assess because of
t be imm igr.uion of tnanr shorter people, The ;:inthtopc.,metri<:
clata in di.is book i.1 des.igocd tu in<ludc 98% of the U.S.
p<.1pubdon (,he 99. SO, $Ind I pcl"Ct(lri\es are i 1)dudcd {Of
men nnd wo1nco). It has been ,;a id 1ba1 the U.S. population 
.. h:is the nlQ�t diverse echn ic and rad.;,) 1nh: o f  $nr counuy i,, 
tbt wl.'lrld."' However, i1 does not �present the wodd 
popu lation; fot cxomp le:,J:tpan� wo1nco sm.1ller than rhc
Japanese:: IS ptl'(conlc wou ld uoc even be included in -1 U.S.
\itudy, because the 1 pc,rccntile Japantse woinao i$ 1 .l" t5S 
rom) 11hcmet than the. 1 pcm:mik American wo,nan. 

Ainer ic.in and Qrnadi.in farmer$ 11re tall« 1hAn the 99

l*l'«oriJe U.S. ma.IC', Thifl �ttkulttr group's 95 pcr<:encilc
�rurt of 7 5,6 � l 1920 mm) t:Qil'lcides with lhC' 99 pi:r<:entil,e
U.S. pc,�1l :uio 1� Manire. ThC' sining heights rue d1<: sainc, so
rh,u n-.eans th11t tlw group's leg lengths one  abou1 1.7" (4J
mm) )Q nger (Ca sey, 1989),

'l'hcre 2re propQrticnlal diffc:rene� in body wucnn� of
SC'\ 'ct a l nci2l s,oups i.n the U.S. mile pupulati<:m. Tht 

di ffcrene<-s i.n sdi:ct ditncm tOns fot white, black, aod
Ja�nese m:i.lrt are ,hown bdow (Humonscal� 112/J, 1974). 

White
Blac k
Jap.an� 

Me.in 
Mean• 1.5" (38 mm) 
Mein • .).6° (91 mrn) 

T 0111I Anu L<.nJtlu 
White 
131.ick 
Jap;me.$C 

Mean 
Menn • 0.6" (15 inm) 
Mtan • r (51 mm)

Sitti.nx Heights (aQwn to seal! 
\Vhitt
Black 
Japanese: 

M�n 

Mc.in· 1.5" (38 mm) 
Mea n (alm<):lt as high)

\V'hir c 17.$" {4-44 mm) 
Blad.. 
Japanese 

18" (457mm) 
15.8" (400mm) 

THE MEASURE OF MAN ANO WOMAN 

The : f<,llo"·ing wblc indicates the: divers-icy• of the: wqrld
p0pubni1;>n. 11, is survey was put tO!JC:the:r in 1962. before the 

addition.s for tbe growth r.ites per doo,de.

Me:u1 V a l11� 

WlU1e 
f'mla.nd 
U-'t. Almy 
lct'land 
Fr.lncc 
England
Sidly 

Mqrocco 
Swt laod
T1,1nitia
ll<:rber3 
Mahratta (ll'ld.ia) 
Be1lg al (lndi:il

nl2ck 
Yambns: 1 
Kirdi 
&}'3. 
Ba nu.si 
Kikuyu
Pygmies
Ille 

6w)unto 

Asian 
Tuiitestao 
Eskimo 
North Chin3 
Ko,.. 
Ceotr:il China 

Japan 
Sudanese 
Aml3nlitc:s 

Hong Koog 

{5ot,lrcr. NAS,\, J97R)

Sc2tutt 
in mm 

67.3 
6$.S 
68.3 
67.9 
65.5

66.6 
66.S
67.1
68.3
66.9
64.5
65.3

66.S
65.6
64.2
69.J
64.8
56.0
56.6
61.3

1710 
1739 
1736 
172$ 
1663 
1691 
1689 
1704 
1714 
169S 
1638 
1658 

1690 
166$ 
1630 
1760 
1645 
1422 
1438 
IHS 

64.2 1631 
6 3 -1" 1612 
66.1 1680 
63.4 161 l 
64.2 1630 
63.4 1609 
62.9 1598 
62.S 1587
6SA 1662 

W erght 
lb, kg 

154.4 
154.8 
IS0.2 
147.7 
142,2 
1◄3.3 
14-0.7 
136.3 
l3?.4 
131.2 
122.S
116.2

136.7 
126.4 
118.9 
12-S.7 
114.4 
88.0 
81.8 

89.1 

153.7 
138.7 
n,.s 

122.4 
120.6 
116.9 
114.4 
11 l.1 
11.U 

70.0 
70.2 
68.) 
67.0 
64.5 
6S.O 
63.8 
61.8 
62.3 
S9.5 

$$.1 
52.7 

620 
57.3 

.13.9 

.17.0 
51.9 
39.9 
39.S
40.◄

69.7 
62.9 

61.0 
S.S.5 

$4.7 
$3.0 
S1.9 

51.3 
52.2 

l�rom 1hi� ub lt we cr;in see how difficuh it wuuld be to
:tcoommodati: the tmi.Je worl.J pOpulat ion.  At thi.� 1 i11le wC'
mu.st t>C<:ludc a peJccnt'<11i;t o f  vc,ry .sJnaU ;md ,•e11· 1aJI peopk.
A 98% il)Clusioo of the U.S. populat iqn a�t'S s.1usfactory
for fflign wort:,

'. 

I 

, ____ ,....,,\1. 11,AQ(Nl!.t - --1--- - �11$ .. ,nc...u: ---'

J.---�•l(J�- -

PROPORTIONAL DIFFERENCES BETWEEN ETHNIC GROUPS 

•
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7. 1"C HN ESEMAlE 
,., 

C>llt il!t\E 
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2H2 A "2
71 Gl � 

130 117 104 
8ffRAGION WIOTM 
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6.3' {100)

LM • 99 PERCENTILE MAN 
SM: 1 PEACENnt.e MAH 

LW: 99 PERCENlllE WOMAN 
SW= l PERCENTILE WOMAN

• N = 
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Measuremen t e:u, vary depending on pQllture. Htigbl
'/':\ties bctwttn a srr�isht or r ig id pQ'!llutt as m\ 1di at 0.2 to
0.8" (5 t<.> 20 mm). There is a (0$.$ in I.eight d\lc to r elaxi.ng
intc1 a slumped posture. 

Women 

Standin g 1.2" (30 mm) 1" (2$ mm>
Sining 0.3·2.6" (7.6-66 mm) 0,3-2" (7.6•51 ntml
There :i.re height :utd weight v;1;ri :nioos with .'.lge. Stature
incrcaseis to age 2S, 1md it dcetta,m; fm1n :igc JO tc, 60. 

Body W<:ight illCtt ases through age 60. The gre,.ttcst wd3ht 
im:�� oocors bccweffl JO and 40 years of age .  

Oest .in d :abdo mi.naJ dn :umft�occ 111$0 i ,,crt ase  dirQUgl,
age 60. Nutrit ion can v-�ry gir ths and circ.-umf«tnces. 

$tre1\gth decreasts :ahCJ 30 yc :u"il of age. 

THE UNK SYSTEM 
For the �·i.s\1::al iurion of the m:1.n-machine rcl,uionship, 
cnginc:cri,,g princ ip le;; can� appl iec l in place of the 
complicim�d bo1M" nru,:;u.m: .  Complex OOnt S)"'tems ha\·e 
b<,en iiimp lifitd by tubs:titut ing $ing.le s.tra ight•li ne li.oks, For
example, tht thigh bone is L-shape,d, When changed  tq a 
straight line from p i\' nt plti,u to pi, ·ot poi,u. its pe r fornunce 
i� the s11mc-� ::in d it is easi« to ocn nptehend. 

All bo,m arc $imp1ilitd in this m;:imtet. The pch•k bo 1lc is
a liltge tull$.'I ;ind is cqmm:d with :.t tri a ngubr liok that 1.$ ::ibet 
a ,igid ,mil perform iog 1!w: same funCLion. The $pinal oolumn, 
consilltlllg o f 2S separ.m bones, i.s simplified ro a kw links. 
one for t he thoraci<.: (c:he,t) :w:a, ooc foe t he lumbar (hollow 
of the bac k I ;u-c;,, :uld one for the pelvic atc.l, If more links
and p iv<il poims arc ::idded, the syste m cart be come much 

IIlQfC c:oinpkx 1md difficult to usc in me chanic a l ;m.:ilysis. 
Pivo t poinv; ;11 e :issumed «• be ilimple in op er.at.On� althoui:;h
wmc: body jo ints., $uCh as the. shouldet pivo1, hip pivot, and 
spi.ne, arc c<>mple x.  

THE MEASURE OF MAN AND WOMAN 

The lin.k syuem can be fwt he.r enhance d by showing the 
m:iximum range or tr.l\'el and the oo,nfon range witb tbi.s. 
Dt:tcrminariOn of link lengths is difficult sin« pivot points
arc not mea.w.Ia b� Qfl the body, ·nu: u,e of x-r-ays, and  
ske-lcoon analysii: h a s  bdp«I in the p:m, but impfOVtd da19 
00Uea- in1; ttt:hnK]l1C$ are- still n«dcd. Ol'lt thing i.s cer t a i n :  a
fol k  length  mus, be <octmnt fot a.II anrhropon1etric dtn�. One 
good <h«k iii tbc .span mc:i!lurt mem, which must equal {for 
ex:amp le) two .arm lt'figdts plus shoul�r p ivo1 to ihouldct 
pivo1; the arm links muit also 6t sho l.lldcr-to-elbow and 
dbow-to-6ngec1 ip mcasu1eroe nL'I. 

Oa� o n  (he ch:ms and 1en 1p l: ne detail$ .1rc fo r full
pcr<:c:n ti lcs on the ccit ic::il dimens ionll, F<Jr example, the:foll owi ng dimensions of the 99 pe1ttnti.le man arc 99 
p ecc:eritile-measurements : 
Stature  
Shoulder height
Shouldet 10 elbow 
Elbow tO 6ngenip 
Buuock to knee 
Knee c-0 Boor (without shoes) 
Abdorni,,al depth 
Sitting bright 
A p:oduct dc:slt!,n :s hould acoommc)datc all us er.s l,e tWttn 1he
99 pw:ent ile man and the 1 pcr<entiJe wCln'lan. The mean 
6gl 1rc:s can be used in illus tt at io-os for ncuma l ap plic.uion!I. 
D:t1:.t &om the follo wing \llnthropoo.icuic s�ic:e, wett used to 
pccp:ire ch<' cha .m dep ieti11g adu lt m:i.le.s :uid femalg: 
Huma11.sCt1lc 11213, 197-4; NASA, 1978; and U.S. De�nme nt 
of Heahh. Educat ion, :u,d Welfare, 1966 snd l97,. 

Co:>mple1e dau :uc ilso ioduded fot infaotS 10 youths 18
)"ea-,; r,f : ,ge. This inJonn:1tion was ad;ap ted from SAS. 1975 
and 1977. 

The Dynamic Body Vsrsus the Static Body 
The rove ::ind reac h of shou l&:r p i\ ·ots miy be extcndtd by 
extending t he $ ho uldet, r ota1ing the tru,tk, andfor bending 
the mmk (wi tboul safety beh). Tbe a1cs these roovemeots 
ddCfibt in sp:tce arc not spllcr icaJ and are romplex-

Conuo ls on a 1 xuld at a di,a:antt beyond the rt:acb of the 
fingert ips c an be re.ache d by exteodins the- shoukkr until die­
thumb tou,c:hd the pGne l. 

Reach Additions with Arm Horizontal 
Below are Ii-stied gain s in te:sch by mm and women ben ding
forward, to tht side, and ,15• in bcrwoen. Numbert arc-
appro xim.itt\ i.n inche s  aml millifl'K'lt'CS, 

Men 
Exten d Rotate 8<nd 

Oirccti4; m  Sboc,lder l"r uok Trunk Toed 

Forward 4 (100) 2 (50) 10 (250) 16 (4-05) 

45• 3 (75) I (25) 8 (200) 12  (305) 

s.i, 2 (50) 0 6 (150) 8 (2001 

Women 

Extend Ro1a1i: 
l )irecrion Shoulder Tru nk

lknd 
Trunk Tou.1 

Fo..-w. ,rd 4U00) 1.8 (◄SJ 8.2 (205) J4 (355) 

4 5° J (751 0.9 (201 6.4 (160) 10.J (260) 
Side 2 {SO) 0 s.6(140) /',6(19 0)
An15lcS otliC't d1-1n hl,riwntal oni:s mullt be computed oc
solved g:ni.ph.ic:i.Uy. 

Oe!llgns intende d to oonfine the opera1or or Qlhcrwise 
eocomp;us the entire bodr-such as drh·er roiuparonent.$, 
cod,pit.s, c t c.-c-an be dr.twn in onhog raphic vitW$ (side, 
front, an-d p l;;anl oo rhe board (ir compute r  screen :is 
a g11idc to oonStn1c:ting 2 full-sac model or mock-up .  Th1tt· 
di,nensional nl :u1ikins or dummies can be u:sed to a nalyze
space rcquir e,nems. Some duinntits have correct wtigh 1 s 
for e ach body c:vmpoite,u and cnn be used in dy n.imic tt�s
for safc:t)' .  

The use o f lltt modck i.s r«(lm:ntrtded 10 chc<:k out 
m«k�ups .  People cOl'rc.spcmdiog to the l:argest and sm.,lle st 
ope.ri:at(ir.l o f 1be equipme,u shouJcl be ch�en. Typic:11lly, m/1.J\Y new fucwrs wiU be re, ·ealtd u a result or tbis 

c,•11 111.at io n. 
The fis ures in the Mca$urt of Woman di.:iy:um aJso

i.ndic,ue frontal dearancc 1tquictd 3t virious stagd of 
pres,1:t1 lC}', the maximum being i11dica1cd on the l:uge 
wom11n arid the minimum 00 the srrui, 11 wom3n. H owe, ·er, 
th ii: is not 9Jw:ays tt'.tl i.s tiq the i:m all woman m.:1r hav e large:r
dimttllliOOS or a higher hip p iVONO"$e:lt distonGe than the 

1 percentile show n. Tbtse dimcn5 ioni: do no t neCC35aril) 'oortefatc witb st-:inite, 
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CLOTHING CORRECTIONS Clot hin g lncr-tases fo, Meo and \VoO'K'o IAeeroximate, in Jncltd lllld Mill..itnectts)
Cloch ing mu/It bt 1akc-n iot o  com.id<:mion when dt!iis ning M"' \t'omen Mililat) ' Meo A,chc 
coropatuncnl$ �nd ,eatios a.u:ulscmcnts, Jf a condition exhm>

SIT«t Winter Stl'ttl 'Winter Army Army Fifing Parka 
th:it 1nus1 .:ica.,mmod:ue the 99 pcroenri lc man and 1bc J Clc: ,ihts Clothes Clo t he s Ood)Cs Ugh1 Hea V')' HtaV)' &Boou 
p«ce n ti le woman, .:idd the heaviest do1hing requirt'd 10 the 
brgc rot1n nnd :idd the lightest clothing to tbc 11m11II wom:111. Stature 1.2 (,0) 3.2 (80) 1..2 (30) 41100) 2.6S 167 1 2.6$ (67 ) 3 1751 4 ,31110) 

Hnt:1 :u e impor tant; include ;1 2 • de-.lnn« between the Sinin g hgt 0.1 12,S) 2.J (60) 0.1 (2.S) 2 .7 (70) 1.39 1351 1,61 (41) 1.61 (41) NA 
hiji,�s.1 hat .aod the ceilirtg 10 :tllow for ti.slog and falling
dusins walking, Shoe height$ 11.rc jmp ort11.nt 10 determin e Hc-.1dbg1 """ 2 !SO) Ba« J(7S) lA (J6) 1.4(36) US (35) NA 

c..-iling clt11 l'llntt and se,.u bei.gh t s .  Sp acing b«wccn arm rest$ H<"3dW l�re 2U0) Ila.; 3 (?S) 1,8 (?I) 2.8 171) 2.8 01) NA 
will depend on the sining buttQCk wid1h, wi ch the bulki-e�,
clodnng anti<:ip; tttd. H�..1:d Jg l¼re 2 ISO) .. � 3 (?S) 3.5 (89) J.S 189) 3.S Hl9) NA 

Cl<>vd aff«-t sp a« rcquirecncnlS, A bt1rc hand open in,; c:,f Shoulder w 0 .S  (13) 2 ISO) 0.2s (6.4> 1 (2S) 0.2 ◄ (61> I .52 (39) U2 (39) ,., (120) 
1.5 x J.s� (38 x 9? mm) has 10 b.e incteasied, for h('il\'Y
gl(_) Vd, to 2 ,c 4.5'' (SJ x J 1◄ mm). Cl<>vcd h.1ndi ;are 1.01 :is ShouJder hgt 0.6 (lS) 2 ISO) 0.35 (9) 1.25132) 0.2◄ (61) I.Sl (39) 0.92 (23) NA 

sensirj,·e. A pc,,h-buttOl'l l�\·el of O .  l • (J mm) must be Hip w .sit o.s (1 3) 2 IS OJ 0.2.S 16.4) 1 (2S) 0,56 (1◄,Z) t. ◄ (J4J 1.4-1 (37J S.2 (132)
mcreaJed 10 O.J • (8 mm) for he -avy glO\'CS, 

II Tbe tabks <>f (,U� tlut follow sbow the il'l�se rtquired Abdomen 0.9 (23) 1.7(43) 0.3(?.6) 1 (2S) 1.2 UOJ 2 .S 165) 1.4 13') NA

o n  each side for various eypa of d0m.ing. The 6r$t nbk j_., 2 EIOOww 0.8 !20.3) 4 (100) 0.4 (10) 2 (SO) · '  (2$) 2.1 (55) 1.84 (471 S.9 (HO)
for civili.ln im:rell!lo for men :md women, :ind the s«ond
ab le is for military men. Vt1Ju� >l l"C  approximate, for sty l� Elbow lg 0.4 (10) 2 (SO) 0.2 (S) 1 (2$) 0 ,56 ( 14.21 1.84 (48) 0.94 (251 NA

of doth.in.g change. l\'lilitary ttod .safety hdmccs a� :iibou t H.:mdw s,,. 0.4110) °'"' 0.4 (10) 8:ire 0.3 17.6) 0.4 (10> t.2 (JO)
12 X 10.25• (J05 X 260 lUln), 

l •lllnd lg s, .. 0.2 (S) Bare 0.2 (SJ Uarc 0 .2 (SJ 0.3 17,6) 0,606)

Hand 1hk .... o.s (12.7) s, .. o.s 112.7) Bnre 0 .◄ (10) 0.4 (10) 0.6116)

1n.lgh dt'.lr o.s (12.?) I (25) O.J(7.M o.s 120.3) 0.3 (7.6) 0.4 (10) 2 (SO) NA 

2 kneew 0.3 (?.61 0,4 UOI 0.1 (2.S> 0.1 (2.S) 0..S (12.7) l.?(43) 0.72(18) NA 

Knee ta fl J.5138) 1.6 (4-01 1.3 IJJ) J.J(JJ) I.J2 (35) 1.44 (3?) 1.44 (37) NA 

Knee,o b:ick 0,8 (20) 3 (?S) 0.6flSI l.8(4S) 0.2 (SJ 0.7 (18) O.S◄ U4) I (25) 

root .... , o.s (12,7) 1 (2S) o.J (7.6> O.S lll.7) 0.2 (S) 0.2 (SI 0,2 <SJ NA 

fo11t lg 1.3 133J l.S (38) o.s (12,7) I.S (JS) 1.6 (40) 1.6(40) 1,6 (40) NA 

Heel l�l t.2 fJOI t.S (JS) 1.2 (30> U (38) 1.3 (33) 1 .3 (J3) I .J (JJ) 1.3 (33) 

Wt lb (kg) 5 (2.J) 10.0 (4.S) 3..511.6) 713.2) 9.4 (4.3) 11.S(S.4) 20. (9) NA 

(So,o.r,t,; Hol'll3.0SUloe 1/lfJ, J97-f.) 

ANTHROPOMETRY 
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WORK AND PIAV STATIONS FOR CHILDREN 

Work and Play 5{,uiOt\$ fOf Combined SO PerotntiJe Male and 1¼:mafc Children, in lndics aoJ M.illiotttct�

Sitting S1andiog 

,. O,.ir £I.bow ll<sk Ocslm.ip  Ch:ai.r E.lbow Ouk Desktop 
Age Hcigbt Height H..-.i;ht Rcac.b Height Height Htigh.1 !.{each 

3 8 (205) 13.7 (3.10) IS (380) 12 (30S) 37 (940) 2HS3S) 20  (510) 14 (l55 ) 

4 9 (230) 14.6 (370) 16 (◄OS) 14 (355) ◄O (1020) 23(585) 221560) l5{380) 

s 10 (255) 15.7 (400) 17 (430) 15(380) ◄3 (1095) 24.5 (622) 23 1585) 17 (430) 

6 11 (280) 17.2 (440) 18 (460) 16(405) 4.1 (1145) 26 (660
) 2 4  (610) 1 8  (460) 

7 1 J.5 (290) 18.1 (460) 19 (480) 18 (460) 48 (1220) 28.5 (725) 26  (6601 20 (S10) 

8 12 (305) 18.8 (◄80) 20(510) 19 (4801 so (1270) 30 (7601 27 (6851 21 (535) 

II 
9 lJ (330) 19.7 (S00) 21 (HSI 20 (5101 .12..1 (IBO) 31 (7901 28 (710) 22 (560) 

10 13.5 (345) 20.2 (.SIS) 22 (5601 21 (5351 S4 (137S) 32.5 (8251 29 (7◄0) 23 (S8S) 

11 14 (355) 20.8 ($30) 23 (585) 22 (5601 56.S (143S) 34 (865) 30 (760) 2◄ (610) 

12 15(380) 21.4 (545} 24 (610) 23 (585) 59(149S) 35 (890) 3) (790) 25 (63S) 

13 JS  1380) 22.1 (560) 25 (635) 2 4  (610) 61 HSSOl 36.5 (925) 32 (SIS) 26 (660) 

14 161405) 23 (S8.1) 26 (660) 24 (610) 6311600) 37.5 (950) 33 (840) 27 (68S 

)5 16  (40S) B.6(600) 26.S (675) 24(610) 6 5 116501 38.5 (980) 34 (865) 28 (710) 

16 16.S 1420) 24.4 (620) 27.51700) 2 4  (610) 66..! (1 690) 40 (10151 35 (890) 29(7351 

17 16.S 1420) 24.9 (630) 28 (710) 24  (610) 66..! (16901 40 (10151 35 (890) 29(7351 

IS 16.5 (420j 24.9 i630) 28 (710) 24 (610) 68 (1725) 41 (1040) 36 (91 5) 30 (760) 

(SourudA!::. 1977.) 

Sund ing hei ght U)Cludes shoes and a slight $lump in p< 'i,uure.

Maximum elbow nse 11t Nbk ill 3" (76 tnl'n).

Maxinluro disraoce fro m  ch111ir 10 dcslctop iii 12" (305 nun).

his di(6r ult to aocommodate :.1U chik!rt:n in one :ig_,;, brt1eket;
th<' S ixm-nti lc mig lu pref tr a chair 1 � (25.4 mm) lower and
the 9$ pc:rctntile might ptt(tt a duir 1" higher.

1 
I 

THE MEASURE OF MAN ANO WOMAN 
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THE ELDERLY 

There arc currC1td)' n,o,c  Arol!TiC:UlS over 6.� 1han dier..• arc 

t¢t:nag.crS. D.1t.1 for a dil 1titlC1 population of tbc ddcrly clcitit 
for poop)c o( the as.es 65 to 79. Data on ages SO 10 90 :itc 

1lOt a,.rail.1blc. 
'J' he larg e elde rly mao bas kwt .5% of bi$ heiglu, compared

to whco he was 20 )'C<lr$ (1 ld, bccaU$C of several f.u.'t:OiS, 'Ilic 
elderly mt1n no lon ger Ms t bc wowth adv.ineigc of 0.4" (10 
nun) p« dec:.1de, :ind his c:ci,nilagc hai ahrn nk, m0$tly 
,hroughout 1he s-pinc. Abo, pom1r-c a,nong chc aged has a 
mo� sh unpcd ch..,ractcr. 

1'h,: small cldcr ly woin11n h.ii. lcwt 6% of her height for the 

sa.mc n:'1SOtlS $S tltt elderly 111-:in. 
Other fa.mm� ronoeming rhc dd,:.rly in.dude the folkiwiug.: 

• Hand !<t�ng:,h is rcducod about 16·40%.
• Atm stret1gth l$ reduced 11bllul 50%.
• Leg Htcngth is roduQ:d :.bout 50%.
• Air intake 1.$ raluc«I aOOut 35%,
• Most body breadth de,;;rc.,�e s  with incn".lSing a&e-
• Nos:ie and �rs ioCl"('-.111t! in width .ind kngtb.
• Weigh, can increase -1.4 lb 12 kg) ever)' IO ye.us.
One-third of the co1al worldng popul.irio n s-uffcn; froin 
p00rl)' con-ec:rcd vision. This can be assuruc:d to ;'lffoct the 

eld er ly, m "'born visu:il acuit)' wiU also h.lvc de1eriou1c:d :i s a 
�ul l of the a�ing prooo:1. 

AGt % 
20 100 
4-0 90 
60 74 
so ., 

The c)'e fOCll$CS n�tt: $lowly with 11g.ing. �1ore<:wcr , the 

abil iry ro pcr«ivc color diminishes with .1g_t bcca\1$C of the 

y ellowing of d� lens in the eye:. It is oons,c,quc:ntly fOOtt: 
JiJ.6cuh 10 disnnguish gums, blues,  and viokrs. iFro10 Color 
Ncwj, O.:tobcr:30, 1989.) 
Note the following also ; 
• 1'bc eye-'s rc:acaiC>n time doubles with 11gini;.
• Dis.1bility glare double.\ with aging..
• /i. 40-yt'ilr•old requi tes 2 times rhe light :a 2 0 -y('-�r-i)\d

rcq.1.1irc.s. A 60·}'etar·old requires Sot 6 rime,; the light 11 20-
ye.ar,old tequires. 

• Olde r people need lart;i.'1' visual de1:iils.
• hk:tt'-8SC 1ll umioati(ln by abou1 20%.
• lo hcn ring. high,frequency sounds are l05r with agfog; of

cMuse, hc:11rir1g-aid <:orn-ction is po!lsiblc. 
• T;isle and sm..-.11 become ks:.t s,ensiti,·c wi1h age. The elderly 

tend co use more ,ah, pepper, nnd strong fl.ivots. 

Design Considerations 
h is important t o  n:n1en1bcr the: following wbe11 designing or 

the eld erly: 
• A\1 oid fron t nmgs on thaiJs for the elderly, bo;:itl$t" their

legs m o, ·c b:tek to 1133i:1t lhcm i.o ri�ing.. Arml"C$tll also give 
them h11nd S\ 1pp0rt for ri.slng. It is very difllcuh for 100� 
elde rly pc0pk m ris e fro1n a·3ofn . 

• The height of seats and worktops muM be adjulit:ibk- or
inade 10 onkr. The worktop is. l,t:st :u clOOw height for
key b oards, but it C'ln be 3· •  (76 m.ml hii;h.er than the elbow 
for mading 01 wriTing.. 

• Remembi'r ch.,u the small elderly won1ao is shown with all 
dimcnliions OOscd on dlC I J)('H.:cn1it.t .  Sinoc t;inbs, 
buttocks.. and rJ1ighs do not alwa)"$ c:ont.l.l.te with 11 fi,ced 
s1anuc, considcnuion n1us1 be given to theie f.\cron; when 

designing funtirurc. 
• Lower high•read> ,shel\ •es J" l76 mm),
• Rais e low-reach shelves 3" (76 mm).
• Lower wQrk t'lblc:4 1.$ • (38 mm)

Ill 
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ANTHROPOMETRY OF THE 99 PERCENTILE ELDERLY US MEN AGE 6&-79 
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ANTHROPOMETRY OF THE 1 PERCENTILE ELDERLY US WOMEN AGE 65·79 
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DIFFERENTLY ABLED PEOPLE 

The Anttricuns with Dis:i.bili tic s Au, which w� s ena.c1ed in 

1990 nnd becamt I.aw in 1992, prO\'id e!l civi l r ights 

procc crion for individuals with diS!lbilitics in places of 
c n1p lo yrncnt a1\d in public acoommodatio os, ind\1dfr1g $tlltt 
aod loca l  iw�·crnmcnt :.e rvices. l ,ifoun :uion pttscntt d hc-1� on
differently :.bled peop le bas b«n {liken fr om the AOA. 

Forq•.tfucc mil liM Americans h ave one or more pb)'sicaJ
qr ,ntntal cl i1,aliilil�$, :ind this nll.fli�r is UK'rcasing as the 

popu latio,1 gtOW$ older .  L\cforc the ADA, theic people were 

is:olat«i or S:CgregatOO. and ofte n dlSC'rimimm: d aga.imt and
put :u a disadv-.in t u se s,:ici : ,lly, ,·oc-.uio1\:1lly, eco11omicall>•,
:,.nd educa 1 io 11:1lly. 

N,.w diff«cndy obied peopk� im;lu ding ,.ho s e  in 

wheddiau"ll, must be pro\ ·idtd wit h  eqMI go ods, sr rviccs,
facilit ies, pr ivileges, edv.int.igcs, and 11,c:c:(►1mn<.>cbti<> ns. 
Jndivi<lu.1ls with a disabili ty now must be- accon1mo datcd in 

ptl�u� ly oper :ued f acilities, sud, as the fo llowing.; 

• Lnn.s. hotels-, n \Ottls, ot 01het lodging pbc<:s.
• Re.sr;rnr:mtil, b,ns, (tf other c.,;1abl ishmt11ts stl'Ving fo od o t

drink .  
• Moti<.m•picrure and l'.lthef 1hea ter.1, 001)Ctt1 hall s. sudiutni, 

or oth er p laces of exhibition OHO«'tta.inmen t .
• Audi1odums, l ecture l\;'!Jls., convcn1ion oc:mers, or 01h er 

1>ubbc gathering pbi«es.
• Shopping cemeN and sales or rcnia l es1ablishmems., 

incl uding bakcrie:s, Kroc:c:ry Hme:i, dud1in� Shirts:,h ardw a re stores, ;1od "id co rental sh op$. 
• U:111odro1ru1t$; dry dc:: ulc:r :shop,;; b:mk:s; ba rber tltops; 

bc-aucy salon s; navel SCf'\'ices; hmeral pa . rlors; gas Mations;
offi.c:e s  of aCC(lum:uull, in�u r:i.nce ag e nli, <H lawyer,s;; 
pharmacies; profes .1iona l ofJi«1 of h eal th•Colre provider$;
ho.spit11ls ; and other .service wab li.shment.:i.

•Terminal s. depots, ot o tb e-t srntiom used for publN;
tr.l1\:Spc>r1:uior1.

• Mweum:s, l i lmnic:s, g;ill eric:s:, an d  oclier pla�'d of pub lic
dis p l ay <H eollection .

• Park ,  xoo, ;md -;imU$Cment· p.1rk fac:ili1iei, and c)ther pl.i.cts 

Qf r«rc.njon,

. 
• Nurscrir.s ind el emenlM)°• i;econdiry. 11ndc:rgr.i< l11..ue, an< I

pl)st-g,:id ua te p rivate schools 30d 01ht t pl.am o( 

education .
• Day-care and �niM• citi'itl'I ceiutrs, h omeless shthtrs, food

banks, ;1dop1ion 11gcn,c;ies., or other .soci.tl•scrdcc: 

euablishmMtS.
• Gymnasiums, h ealth spas., bowling alleys, golf•ooor.sc

facil itc:i:, im d  othe r p laees or exe-tcis:ie or recre:uion .
J)ublidy cnn troll� agcnde.s rm.1M alsu comply; this includes
1h e  following: 
• An)' .st.tit: Qr foc:..11 gQvcrm m.'tlt focil ity.
• An)· <kpa n:menf, �gency, .s pccul · purpo$c: di�tr ict , 1)r (1thcr

i11s 1 ru1nen1al iry o f 3 s131c or s1:1 .1 cs or loca l gowrnmen t ,
• An,-facility of 1 he Na tional lt:.1.il ro.1d Pas s enger

l.orp o,:itio11 Of o( al'ly oonunu1�1 :rn1bo ti1y.
Al.$<.1, any meam of P41bl ic fr;lns port:uioo by bull, ,ail, or ail}' 
other con\1e ya 1Ke (other 1.b11n t' .ir<:rah> ch.lt pro"id e$ t he: 

publk with gen<"rol or specioJ .servii;:" (ind11dmg ch.mer
11ervices> 011 a r,?Sul:tt :snd contfouing b11sis is induded. 

Exem pted Ofgl;lniumo n� include: prh•:1tc: dubs, rdigious 
orga1)iia1io,,s, 11.nd pla«s of worship. unles s  so me pllrts of
these places a .re  leased for public we.
Tbttt are four su,id ard symbols o f ;1ccessibilit y: 
• The in�m:uiu,ul S)'1l1b,)l of wtlt'i'.lchllir ac«s.1ibility .
• The .sy mbo l of nooess for htnrin g l�s .
• The i111e1natio,1:'IJ TDD symbol. TOD sta nds  for 

T elc:communic.'ltion Dc:vioc: for 1M Deaf.
• The .symbol of h1indi;c 1 vc,lume CQntrol.
The bw rec1uires th:u 110 objecu, indudi11g signs, sh3JJ 
protr ude more t h an 4 • (102 romJ from .a wall or 12� (30.S 
111m) from pos t$ or p)fo,1s, i..n a hotizonral 1ooe t,ery.,cen 27�
H)86 mm) frQm the Boor t c) 80" (2032 mmJ f rom 1he floor.
Alw, SO• i$ tlk: minimum hc:aclfl)(: im in all oorridors a.nd
simil ar spaces.

�
- -

• •••• 

•••• 

••••• 

SYMBOLS OF ACCESSIBILITY 

PRClF'OFITl:>NS 
r-OA iHTERNI\TIOf',Vtt.
$)'Ma<).(,: 
AOCESSIOUT'1

CISl'V,Y 
CONOOll»S FOA
•-TIONAI.

""'"""'"" 
l<CeeSS81LnY

NT£AW.TIONM.
SYt..lSOLO:: 
TlllOOt.ll.llN:cA.�S
oe.,et: F'OR I H: OEW' 
{TOO)

INTEFNATIONAL
SYMOOI.CF 
AO:::ESS FOR 
HEit,ffN:) l.O,SS
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The foll owiog li$t presents exan1p lci; of $fCps to be 1akt1.1 t(> 

retnove arc;h11eaural ba.rr i<'rs:

• \Vidtn doo,Wl.\) 'S, o r  in.�tall olfst-t hingts to dcl()fS, ,o
uccommodu 1e w hctlcba.ir$,

• lm 1t:ill accessible door h-a1dwarc. 

• Elimin�rc turostiks or provide aheri,a1e, aoocssibk
p.:ithways. 

• Jlcmovt high•p ilc, k,w-deosiry c.arpcring.

• lnru.U �mps w here then ·: a.re only itair s .  

• Make curb cuti io s- idcwa Jks and 1;ntTance s. 

• Re a rtangc for nitme, ,,coding roac;biocs, di:1play Nicks. .and
0 th.tr pc)s.1ible obstacles .  

• Rep0s-itio n tdc ph�,nd. 

• Rcpi)s-irion shdves .  

• Add mised markil\11,'S Qn dev:itor control botronS.

• Insta ll &shi ng alanll lights. 

• lnst all veh i cle h.ind 1.•ontrols .

• .lx:.ignact  acccssibk: p.:irking .space; for the diffe1emly
�ble d .

• lnm1II grab bars in toikt $Ulk

• Rearri.mg-e 1oil« panition$ w inc�sc maneuver ing s-p ac c.

• ( n11u la1e hwatory pipl'll under s ink to pre,1ent lmtns,

• lniaall :1 r aised roiJct .sc.1t.

• lnst"ll full-length bathroom minors.

• Rep 0sition �per-towd Jispc nscrs in b.uhrc,oins. 

• ln$ t:ill :a papcr-c·up di11pernoer to m11ke it p0$$ible to d.Jiuk 1H
an in ac..:e::i;;ible water fou nt"m.

THE MEASURE OF MAN AND WOMAN 

Wlteclchairs
The fo lM)wmi; :1pecifkations S<'CVt �$ $ tan�rd$ for 
wbeek:hair cle.tign: 

Dimension "' rum 

Han dle height 36 915 

A.rmre�t hti .ght 30 760 

uph<iglu 27 685 

Seat he ight 19 485 

Toe he ight s 205 

Eye-k,·d height 43-51 1090 .. 1295

Overa ll wid1h 26 660 

o� ·c:rull k<t1gd1 42 106S., 

Footmt width 18 455 

• F«,t 1xu,uion beyQ,rJ thi't , 't 6 • (ISO mm): foot1<Sl4 mil)' t'.vttml
m(Jro? f(tt rail ptopl�. 

The A(.>Or sp act 1'tquir cd fot w hodd1:iit dtar a1)ce 1md 
1novcmcnt has ber:n eiit abl.i�be d as folJ(I�:

• Minimum deo1 fl()(>r 11p : 1ci::: .30 x 4S� (760 x 1219 n�ml,

• Clear floo� ,pace fot fotward  appro�ch in to an ak:o\·t of
24 � (610 mm) dcp,h Qr le�: .)0 x 4S" (76() x 1219 nun). 

• Clear floor sp ac<' for forwnrd ap1 >roa ch in to an ak:un• mo,�
dta o 2-1 • (61() mnH docp: 36 x -is· (9)$ x 1219 mm).

• Clear lloor space for side i ppn):lch i 1uo an a lc;Qve of 15"
(380 mm) de pth or le�: 30 x 48" (760 x: 1220 mm). 

• <::Seat Boot $l'{I� for 11 ide appro11cb into in alcO�'('. more
than JS" (380 mm) deep: 30 x 60" (76-0 x 1525 mm). 

• Prdc-1r�d Joorv.•ay dt:ar.uiee: 36" (915 mm). Minimum:
32" 181.S mm).

• Mi nimum hall width: J6• (915 mm). 

• Preferred baU widt h for rw<'1 whttldtairs: 64" ( I 625 1nm).
Mi nimi1m: 6-0� ( 1525 nun).

• Turning space for :i whe\'lclw.U. 60° (1S2$ nun) dfamete r  •
. .  

• 1'.shaped .s�tt rtquircd for 180° tumJ: 36" (9l5 mm) 
width in each of t he t hree cotr idors; 60� (1525 1nm)
min imu1n depth in tacb di�ction. 

High and Low Reaches from a Wheelchair

• F-orw,.1rd .1pproach (toes toucliing w:111):

Hii;h reacb: 48" (1219 mm) nuximum. L ow rt".lch: 1$ •
(380 mm) min imum.  

• Sidc reach, with JO" f255 mm) m11ximum di11tat1Ce be tween 

chair and mll:

High reach: 54" H370 nun) maxirou m.1..c.>w re;icb: 9"
(230 mm> mi nimum; howe,·er, 15" (380 mm) minimum is
prefer-.tt>J c. 

• 1 Maximum s-ide rcatb over a ci)utHtrtop of 24" (610 mm) 
dep th and 3-i" (865 mm) 1Mxim11m hcii;ht:

High ,c-.tch: 46" (1170 mm).
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II 

I 

C■rll C""-Tlw-ld ..-_ .... _ l■f-■lcllan 
An a<1:C''-•1hlc ,�ne doc11 1 \ot u1ch11lt ucps, hw:ludnlM
nc;,.latalh- h:,,, dw � al:tan.11-. «r'lllltk I.ht� 
for r11m� fot dw 41.u,mndJ, abled. 

• CP.tt'b u1lll ih,oulJ havC' 11. 16• IY If llUD) m111i1nun1 w,ddt.
n. ..... .....u ........... 120,, ..., •• 20 ... �...i 
tM n.iittd �Jn ,h<1t1"1 � L 10,  If t ht  unc;m Nl..tnor of 
t h e  �lilijwalk •• tus du,� <48" 1 L 21 � m.ml, the fuml wdn
sholilW _. tkllP'f' niott tka.a 1.:1' 

• A 5q,1 . .uc Mef'! of 0.25' l6.5 mrn) m:1.xu,i11m 1s au.cptable,
buc l/1hc cb.aClf' i.n llt",l 110.lS-O.rn' 16 I tJ mm), a

slopt" uf 1;2 • ttqa"elL

• A ,lnl',lt ramp ,hou.ld h,oe a •l01 ,11 o f l: 11 to Mti for a 30
& .... 1, au ..J a cu11.-..m •� of li It. to 1:20 ior a -40-
il ni• 1?•1 

• The minimum ro1mp width, i.1X"h1 dmg the 1,ndu'II!,, 11 )6"
1911-.>

• The lrrnJ,ns tc,,&tt. sh0t,1ld be: a mm1m1un of 60' l1 SU
mml.

•Tklatldlllgwtddt.dwtc,..,..�'"*dY••
d1m.1lon should mdlli\lfe 60 loC 60" ( IHS x 1.SlS mm).

. .....,.,__....,.,.34-,�•, .. s -.s-• 
• H the h11ndra1 h 1m: no1 cont11HIOU•, rxtc:nd them by 12 • 

IWJ ll'lml at --.b md rualkl 10 the (lo(.ir. 

• Ha.nJrul .-zr 1.25-1 so• (Jl-U ..-.1 d,.,t,-m. To

prcvtm the h11n d &ou, fall.mg bfhin4 tlw 1111l1ng •™' p:ttl"I

tnr,,Nl pn;,nc&,u I J • UI !ml I �•-« co dw wall. 

• Handrw., lt tmJlt not JO(.Alc..

,._,s.t.eslerWM1lc►*1 .......
WhttkhJ.11 t  roU r.H� on twd, .r•bk. ttpl•t fllrf.l(a. Sok,

loo!IC ii.II f:.ctj., 1uch ai a.1nd, 1u\·�I. 11nJ �·ct diay, , uad 

.,.gw,,...-"'4 ...................... ..i.
Prem a tt•fk cocff.,;,c,u of O 6 for alrndy�blc

r<>ULC'!I 1md 0,8 for ramp lmn:ill:ul,on1.

TM( IIWUAl Of IIA.N ANO WOMAN 

WNttdtlir (Mrteflltf ufls 
Alunic with an C'illt p :uh for ambul.it(WJ' prr.ons. rro.,idt •

4S' Cl l 19 dlOI l c�ir �..,,.. n lulldr••h o. •nr 

CIIJfflli-'11CJ n.• -..ra• to perdlll1 • pcn41" 18 a�-,o

btotncd. 

l.nt4tnn Nlf MeltltMir IJAt'I 
Ptov1d-. for II br,uu1 tw,atu o f  34• (865 fflffll mt:1t1ll'ht11t wt.ffl

du.,n.ng b,..;1t•VIU fut whttktu11 nt11. 

• lo 1oryp,� froatwal 1-• t410.-..11111rumwn,

• Rim �ght 19' (7JJ m.1t1l m,1tu,uam. 

• t.ta�c-..da 1hcbal#I 11· 1,1i-->•--...

• Pipe cndCIIIU/C to pt()ffl;t '"'1' ftom Mn,: 9" tl 50 nun)

• ,111 ... Jranatt to dw Ooot. Ptofc-',1.,rin of NtC &om

wd M bonl•m: 6 • IISO mm) d,lXllnUfft. K... i.br&.rd

Ero'" 1be fron1 edge of tM u ... .-«>r)': s• (l05 mm) cletp 

.... i ..... 
• Mmor �11 floor 10 borc<M'n fdgr -40'" I IOU IIUDl

m.uc.lmum, "00( wtvp� 74" (liiOmm\ .  A tuU lmtth
marror • --� • u Ndidion,al ••ea ta
.i{('lllll]Kl(Mtc •" adwltt •nd ct.aldrm.

• ProvtdirafuU JOx4K' (760-" lZt,rnm)floof �paoe,n
froncofdl,rw,duadncbt .. wn.

On11tc.l11t Fou1U1in5 for Wlletlchair OMtt 
11v ,.- ...... --.,1oo, ..... ktl,, W.• 19H 
mm) ffl-1.-.:imum.

• �� � l1' 168.S mml �--

• P,pe �arr. Stt ..,.,.,OC'J ..p«.6Qr....,. aboff. 

• I� aru for Ii.de 11"'1 fc,n,,;ard a.ppro,achn-pfO\'tdc: a lO x
.. ...... '°. 111'-)..-« 

lkiuls -■• Teileu 11f Whetlchair UHf1 
C,oMiJct rt.-, iollowt"I ffldWl'dlifflO •hal �Ilg ((NkU

anct .nl'WN 

• llnn.al m•  hngm· ,, .. max (◄30 anm) •bo\·e fti .. x .  TM um

thoo Id hr C'ioapu .. ..J .
• A IOlkt ldl bcrfht of IS" 1'4H mm) ....iia be u.cd by 111 

-

• 0..caoor It> Aide •.tll: IS• !OS llllRI flllailn••

• (,,,-ab NP 1.25-1. iO' fJl� \I mm) d..a,ID(t«. 

• c;,.1,,1,,, -� )}-3'" (J,I0-91! nn). 

• (.,-•t,.ba.r � al b.Kk of 10Llict: J6• 1,1.s 11m,).

• (,,.ab-�, ldigdl c,n hlk ... u ".l" tt065 fllfflt ......... 

ffi(Ml.!Jtcd 11' tlO� nun) from tbt bac\ wllli 111 tht Clli(I of•

16' 1,1.s ,,.,., sc•lf, 1M" dlir Mmt ��lff'Clll(III, lkat w,lh 

INn on tK,ch $ldet ,and no INr oo dw ti.ck •All 

• 1►.1 per roll Migtn eottn1:cr li.nt: 19' t415 m111I minim..irn

a..d mou ,ucd * inon &Nn u• ,,u ..-) frntn lhc Nd

w.111.

Ttlop•-._ lo< Wllfflchol• U.01$

• lh,11, lll0 (710 ..,.l md It" (4SS ... l Jnr.

• Klllft dr•.-MOC: 17" (68.S mm) 111111.murn.

• fntry wtd1h bctvrn lidc •.1lh,; 34• t,u llllll� Side wan..

NJ bt 01 .,., dqwth .  
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CANES WALKERS 

36" STD PASSAGG � 36" sro

... 

610 

TRIPOD AIDS

36"STO 

SEEING OOGS 

38"STO 
.,,

,.,. 

••V

CRUTCHES 

! 

111$ IS PQSSIBl.e 
,--.. 

, 
' 

'. '

.' 
'.'
' .'

SAFETY FOR THE BLIND 

l OVERHEAD t OBJECTS 

306 

---- -'-- - --'----�-------------------------��� ------- ------------..aJ 

RAMPS FOR THE DIFFERENTLY ABLEO 

HAND RAILS 

AAl<P 
'llln-t 
WAUS 

f 

·�

... 

"" 

' 

;!!!'. 
.,. 

"'"' RAILINGS 

" A 
R.AILGl,\AROS 

' � 

'" 
UIN 

,. .
91!1 � 

00£N 

RA1L11ros 

2'1.ltNCURS 

l" 

T2" PAEFERAEDLANOINc:; 

CJ 

GRAB BAR U 1 0 
=-

a 

SOFT SIM l#X RUN 1.12•1!1 
.COFT (12 .. I J  IAAX � 118·1:20 

VERTICAL 
RAiL<>JAAOS 
U OCURSS 
N! OU!f!EO 

°"'" 
RAlLINGS 

DESIGN CONSIDERATIONS FOR THE OIFFERWTlV ABLEO 

< MNT 
""' 

1 IFN()T 
3lS COHTIM.IOUS 
-

••
Meta 1039 

p. 38



3&0•TURN$ 

SAMPLE BEDROOM 

OOU8Lf8EO 

' 
·•·' 

' 
. 

' .  ' 

80" 01,� A_--, 
525 

! '' ' ' ' 

ROOM SIZE: U'O " I( 13'0' 
�53-3962 

90"TURNS 

'' , 

,cos 

1220 

1r: LESS THAN 48" 

SAMPLE BATHROOM 

30'••• 

-

fl O '  DIA 1\)RN __ ->i 

ROOIASIZE: 
9'0" ll 9 '0'
""" 

EflO 
SEAf 

$'0"TVB 
, ... 

' 

ELEVATOR CAR 

,730 2000" 
DOO RISOn 
CW1'8' 

ALT. BATHROOM 

. t-ir .. � 
-r

\ 

LAV 

MIRROR 

27" 
.., 

ROOM817.E 
_

/ 6'6" I( ,�· 

,1961·3200 

·Ml:AG C/IU.8UTTON 
RO£'ANOCUATA!N

., � HINGED
SEAT 

• 

• 

.... . J ECESSGO SHE\.F 

DESIGN CONSID£RATIONS FOR THE OlffERENTLV AB LED 

�--· ·  . .. ' ' .. �,.,· 

, 
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PASSAGE 2•WAY PASSAGES 

'2' U! N  
110 

$4 '  MIN 

C2 

915 � I 
ffi':1
9•
0 
!l 

32" ISN ••• ◄
60'AI IN 

SAMPLE KJTCHEN ,.. 
!>15 -�w .A0014 Sil£: 

REFRIG 

� w WITH 

i H"O' 11 H)'(I' 

i .,...,... FREIS,tl;:A 

I l

!?
/

" 
• STORAGE 

CA81NET 
30 ' HGT '-787 

• n 11o T1 'FIN , .. , w 

m' "2 P�LOUT SHaVES w 
FVU.-OUT � 1 POSITIONS 001/1\.S SHElF 1 CUTTING OOARO �� Ii, 
I� 

©@) 
28"Kl£E I . ..  , ... . -..... / 

325•wor,j[�J) 2LAZY 
SUSAA ove, 

'
SHEL

/ MIIIAx 

• 

i 

(Q) 

�

SAMPLE DINING AREA
,.. ' 

,..J 
., 

l'.S �•-
� 

6 0 '  DIA TIJAN 
1525 _, 

n 

K
< S ·  
1T-0-•

J 
I I

2HtY 
610:.76e I e ' I- • 1l I 

, �

�H eo-
_ 

./J 1524 
TASLE HE IOH'T: 

� KNEE CLEAR: ,.,-: 

29-30•n37.7e2 �,._ •. ,.,, 
��

$ICE ,APPROACH 

1" '  OR 1so� TURNS 

ii ..--

i! 

,..◄ 9\S 

�l §] "" 

r :is+ ' 1143 ---
= '�®

;� AOOl,I SIZE: 
11'(1'X 12'6" 3353 • 3810

PUBLIC TOILET

:,,,o-HT 
8,C(J.915 

. �
_g 

w. • 

,.. 
i! 

" l' 
•i .. 

PUBLIC PHONES

1 I 

fl I]( l 
! � I 
� 30" 

��"' '"' 
MIN IMX 

SIOEAPPROACH 

�·,o•t.0,••wci.s·fflti 

-
S1£ LFHGT 

k li 2rM!N 
3 4 '  MA X " 
l J� ' 

�� �!(;.; u """ 
3(f 

3!1"&11N ••• 

17-19'HT 
WALL ldfG 

i �i 
z 
;;.••m �-

LOBBY DOORS 

... �.,_ 
/ 

'51 

IF / 
SWING 
IN sw1..J. our 

�I • Fl 

; 
$0

�
�§ J 

-
ALTOOOA •• 

�;; lOCATION 
18' MIN4n f PU.L 

.� SWINOII
12' 1.llN 
:iiZnuSH 

. . -

I 
_, 

-

DESIGN CONSIDERATIONS FOR THE OIFFERENTLV ABLEO 
, . • ,. .� . 
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Telaeommunlcatlon Devices for the Deaf 

A 'Jl>O ii; llSod l,y � per.wn with a he11ring imp :1irnKnt or : ,
ooinmu1lk:uio n  disorder. The TDD (sometimes caUed a met
phone) has a rt ad-out monitor and a keyboard oo wbKh
me:11mgcs are inpu1. The TDD eio :ilso be  used as  a credit•
c-ard phone. 

A ttxt pho1)1' h as pto\·isioo !or a1 ltas.1 a 10 x 10" 
(l55 x 255 mm) shelf wirh a minimum 6' (ISO mm) vcrtic:aJ
de 1mmt:e $1):101: to aocommc)d1uc a J>Qrt.;ib!c text ph<111e. Ju
th.is ca� ,  a I IO-volt oudct must be supplkd, aod the handset
c<ird fr<im 1he ooin set musr be of ample leng th to coo1>lc 1,o;<ith
the portable text phone. 

i'l)Os m3y have fax in--.lnd,oui e;ip,;ibi lity.
11\(' S:C  pholle9 wiU <Mt'f the iflttl'natioo.:il TDD S)'mb ol,

which rcpl"C$ents a hori1A,>ntal handl;Ct over a ke)'bo1ml.
The highest reachable point (coin .slot or function key)

must not exceed 54 • (13?0 mmJ for the side approach of a
whtt.ldi;1ir, or 48 • (1219 nun) for tht forw : 1rd approa ch .  

On $(:.JID,w.c;losed boO<ru, all wing- style wall s m1m be 27"
(685 nun) froo.l the !loot <>t pa�·tl'l)Mt, or lowtt, in otdC1' t<>
nid 1-1nd pr<.Kect;, pt.ni<m whQ �lk.s with II cnm: .

FQr wing w.ill� under 24" (610 f\lm) deep , di e ::ip: u:e 

b«wttn the walls should be: a minimu m 30" {760 mm>; for 

wins walls decpe:r th;an 24" (610 mm). the �p3tt sh\1t1ld he :ii
minimu m  36" (9 JS mm), Jn cirhtr cas e, r«ess the fflCIJ <l •
(100 mm). (A shelf may be fl1 1sh with the wall tdges for a
side t1pproaeh o nly.)

Scmi•cnc:lo.scd booths mny be w.1ll •m<.>1.mtcd or m(M,mtcd
on a post or pylon . 

Hearing•Aid Compatibility and Auistive listening Systems

• U11t the 11ym \,QI Qf ,·olume OQt!trQI, which rep re,;cn ts a 

, ·crrical handse t with udiati.og curves coming out of the
recxivtr end (focing rig.ht) .

• Assistivc li stM.ing systems should be irutaJkd in assem bly 
area.t. 

Thes.c :;y.stcrn:; -;,r e  identifiocl by the intcm�rionnl symbol of
acce ss  for hc.1ring loi.c;.

THE MEASURE OF MAN ANO WOMAN 

Con.siderations for ttie Vi$Ually Impaired 
Although 1tr,·i� d0£$ llrt trained to rttogl'lltt and avoid
hai..u0$, m0$t people with SC\'Crc , ·is io n  imp;iirment .ire 

r.rained ,o us e II cane in twQ w11ys. The fir.st tcehnique is us ed
ill uoc oMrolkd a reas while the s«ond technique i.s use d in 

familiar are11$.

I. 'l"he cnllt ii; swung in 11-rcs 1<.> (>.-p the erQ 11nd fr(lfll $lde to 

side, t<.>1Xhing pointll about 6" ( lSO  mm ) Qut.sidc each
shoulder . l,� th.is way, walls a nd obstructions n()( higher

th.in 27· (68$ mm) cnn be detected; the u$er':; hand!l or 
arms will hit obt«ts high« than 27" (685 mm), and
co nfusion and injury can result. 

2 .  The c:tM is he ld 6xed at a diagonal in front of the u�.
with the tip almott t()l)l;hing the flci<1r beyond (me 

$boulder and the hand le Of grip ou tside the opposite 

shoulder . 

Area s that extend 27 to so· f68S to 2030 m m) unde r

:<t11irci11es mu.1, be d<'>:ltd off for safety re ason/I
1:unher cotisideratforu for pro teeting t he ' 'i$ually i mpaired

follow: 

• For safery i.n walkin g parallel t o  a w11Jl, projmfoM arc 

pennis.i:1ble if they clear the flo or by 27" (68.S mm) c,r 

lowt-r and if II p11.$$agc of at least  36" (91S oun) m inimum
w-id1h rem:iin.s.

• Sign boxes and the like CM pr oi«t a maximum of ◄" (100
,nm) �t any height :ibovt 27" (685 ,um) fOf JXISS;:ig_t 

p;arallel to 11. wall.

• W;ill•mounted ob;tc:111 such :iii tekph<md may project if
the sbdf he igh t i.s no greate r  than 27" (68S mm> ,

• Pyloo-ruoumcd telepbon<"$ can pcoj«t onJ)• 12 • (305 mm)
from tht pylon; they are allowable above tht 11• (68.$
1nm) Jim.it, bec3use tht cane will detect the pylon.

• Overhe.,d 11igm: mu�t never reduce the hc:nd de ar.:incc of
80" (2030 mm), meas ured to the tloor.

• Flo()t•gr:uc opening� m:iy be 2 m:aximum of o.s· (13 mm)

in the dite«iou of u-a, ·cl. Any lo nge r  dimensio n  fo r such
an opening mus, be perpendic ular to die tr;,,·d directio n.

• f>tQplc whi., have difficulty w.:ilking Qr who use CJUt(;hes,
c: rnes. Of walkers arc !i"Usctp1ible to s:li1>ping or trippin g, 
Pr ovide safe walking s urfaces on all walkways and s1a i1s .

Signage
OverMad signs placed higlw-r 1ha,, so· (2030 ,n,n> must h.1,·e 

c11pi111I letttt.S II m.in.imum of 3 .. (7S mm) in. height c� .. u c;ip­

lcttcring i.s not required) for n viewing dist1rnce <.>f 7$ f eet (23
ml .  The mi nimum lencr height is 0.625" (16 mm) for a doscr 

viewing di tt:111ce o f  H fee t  (4.6 m). 
All ktteti.ng should  ha\'e :i wid tb -to -beight ratio of 

betwetn J:S and 1:1 and a woke �,\idth•tO•hi:i.ght ratio 
betwttll  1:.S and 1:10. 

Ui;e a m11nc or othet non glarc tin ii;h. Ac�pt.-ble lenct
typdaces wouJd ii�dudc the follo" ·i.ng: 

Serifs 
Bodoni
Century Schoolbook

C.aramond, G11.nunon<l .Bold 
Glyphn. Clyph.1 Bold
Pabrino 

Times Roma n

S,n,�erif, 

Helvetica , Hel\•«ic a Bo ld ,  Hclv«k a Colldeuscd,
.and Heh ·tt ic:i. Coodcn.sed Bold 

fmunt, Furu.ra Condensed Bold
Univcr$ SS

S)·mbo l $Jgns with r aised and Bra iUc ch.1ra<.:t«s shoo.Id b,c

ins1 alled 60" (1525 nun I ftom 1he sign center to the Roor.
Lette r hei gh� of 0.62.s-2" (I 6-SO mm) should be IOC11tcd
l:,d Qw the 1;ymb,ol and r,,i,r,cd 0.031" (0.79 mm> accomp:mied
by gradc-2 Brail l e. Locate these signs well away from

d.;,11f>enius :i.re;i!I ;m<l where permane11 t ide111ifu::1.1i1:m h1 

n«ded fo r rooms and space$. 

Elevators for Wheelchair Users
For w hedch$ir 11c;cesi:ibi l iry, the door of 11n elev,uo r  ml is t  be 

a minimum 36" (915 m m) wide. TMrc att two acceptt1bk
de, ·:iit(,)f$: 

I. 01l t  has the do o1 10 o ,,c sidt, a,,d  lhe mi ,,imum i,ue1iru
mc11$\1m 68" ( l  730 oo.m) wide a nd SI• (1291 mm) deep ,

2-. Another , ·enion ha.s the door on the centCJ' line, and the 

minimum interior is 80" (2030 ll'ltn) wide  and 51 • (1291
nun) deep. Wi 1h the door ecntt ted, tlw-<.'Of'l.t rol pa,,el may
be: loc11ted on eith er �idc of che door .  

•
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T.1ke no cc cif the foll owing items oooccrning the dentor
control bunoru 1m d  <»-htr fe-31111'-cs:

• The-oo,urol bu tto ns ,  o f 0.75' (19 mm) d�mt1er minimum,
m:;iy be raisc:d Qr llui:h .  

• The lluor des.ignanr.m$ :m d  llyrnboli p,der.1bly 3ppt:i.r to 
,he- left ( 11 t:ic:h button, The botto m row of butto n$ h.1s t he 
c-mergen,y idann on die left :i.od ;a t;1.ised ocragon li)'mbol ro 
th,.. kft of rhc antf'&l!11<:Y s 1op . The bunon above- the 
c-cn1;rgt1 ,cy MOP is the -Door CIO$ed" butt(m. Ab.:wt le ft is 

the "Do or Ope,,
'" b1.1uoo.

• floor des ignations are ra is ed .:and illumin:11cd➔ B-t:iillc i1, ;"t!so
pro,•idecl fen the ,·isu:tll y impa ired.

• �o bu no n  i$ 10 I� higbtr th:11, 5-4" (1370 min) for the s ide 

a ppni-tclt ot 48� 021j mm) fOf' the front ;;appr1)ach. The
cemer hne of any tintrge11cy bunon mus, be no lower 1h20
35" (890 mm) 3bO\'t tbc- 6nis.hcd tloor . 

• The <:le ;,rnnc:c hctwttn tht c:it' pl:itform sill :ind the edge of
nny hois.rway landing shou ld not exceed 1.H � (32 mm).

• Elevator p<.ll.'l11i1:m ind�ators :ire loc:tted. above the control
p;uH: I  o t  above the door. As th e c:,1,r PQ$$Cll <,r st(>pi., the 

tloor indi1.• :uion will lisht up a nd an :iud ible signal will
sound. Floor nunkr.d he igh� arc 0.$" (13 mm) tnin iulum. 
The audible sign.ii is no less than 20 decibels and its 
frtque,,cy no higher tb ao 1500 Hz.

• All boislway emca,,ceuhould bave raised a nd Braille Ooor
designatiQns of 2 • ($1 mm) in height on both door jam bs .  
TIK ccmer of these dcsigna1ions is 60. (1525 mm) above
tM fi1,ished Ooot , 

• lll umin:ired 6:.:rutcs i.ndk:ttin g  an elevator's up Qr down
direction sh ould be mounted 72• (1830 1nm) abov e the
floor . Their .smalle st d imen$io n  should be 2.5'' (64 mm).

• Ci,11 1>-mo ns of at leR�"t 0.7.S" (19 mm) dian-iett:r should be
cencered 42� rt065 mml ab ove che floor . 

Platform Lihs lorWheelchairs 
P111tform lifts fo r wbedchai.n; are acceptable, but they must
com ply witb tbe A.SM.£ Al7.I Safe ty Codt for EIC"\•a 1ors and
E�lat<,m;, Scc(iQ n  XX tl990).

Checklist tor lhe Blind or Visual Iv Impaired
Cons.ider the following when designing for the blind or
•m·u111ly imp: 1ired:

• Us\' 42' (1067 mm) r ai lin&S with 6" (IS2 mm) a1rb$
11ro11ncl d.an ge rOu.$ :u-e.3S. 

• Avoid piviect i<,n,;, tt ip ping ha.urds, a1ld low-h:itlging 
obstnic,ions..

• Avoid open st,1ir,:; .ind i;t:iit m)Sing.t.

• F1 oor openings Qf 0.6• (IS mm) or 11m: 1lkr exclude 
1.�mt' tip s.

• Righ t -angle grid patterns 11re e;r,11ier t<.> comp rcht:ud than 
curve'! aud lll:fphlliOtS. 

• Ui;c br,1Hlc.

• Raised ch:irac:t«s fflou ld be 0,4 • (10mm) thid:, . ,nd phoe:d
at a lw::ighr of 60· (HOO mm) abO\'e the Ooor .  

• Knurl the b11.<:k surfnces of  h.andl� and knobs o,, doOt.$

leading to d:t nger oos arc:is. 

• Add audible sign11ls to \ ·isual lPsnah:. 

• Qas ranges are preferable to ekc uk bcc11use the y &ve 
:audible CU.el .  

• Hard s.u rfac es  aid sound dete<:tiQo.

• To avoid ttip pirtg1 liroi1 ch11nges io Ooor levels.

Chec.klist fo, the Deaf o, Ha rd-of-Hearing 
Consider the foll owi ng when des igning for the deaf or hard·
(If-hearing: 

• Add visual signnlr :md disp lays co audible s igl'l3ls.

• Emphasize printed matter, symbols. �ml pic1 urts. 

• Pro,·ide teleoopy or f.tx. 

• (nc�,;e the volume <if :audio:> si,gn3lt ,  e.g., aroptify 
fekphooes and ri ngers..

• Pr o, ·id.e text phon e  for spee,c:b impa.it1t1t1lt.

FOR ARTHRITIS 

SERRATED 
ALL AROUND 

FOR PARKINSON'S DISEASE 
OR MULTIPLE SCHLEROSIS

FOR PHYSICAL WEAKNESS 
POLIOMYELrTIS 
OR MUSCULAR DYSTROPHY 

SERRATIONS 

ON HALF CYLINDER

FOR ARTHRITIS 
OR PHYSICAL WEAKNE.SS 

□ [JI.. FOACLOSE

- DETACHABLE HANDLE

CONTROlS 
ONSTO\fE 

MANUA.L CONTROLS FOR THE DIFFERENil'I' ABUD 

DIFFERENTl '1' ABLEO PEOPLE 

II 
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SEATING 

Seating ts an ioteresriog study. lx-alu.sc propJc v0mc in 
�ssorted si.us :ind ptopor6or1� a1id 1heir tasks vary. People 

.si, t<.► ctn, �i, «> commmc 1c, work, .sit .:11 bomt in th e c , ·cnings
ti) CQtwe.ri,c. t<, rend, t() w.ioch tckvh;ion, or to worlr: on 1,1
hobby. So me cfa$it s  appc-ar to be desig ned wi th oo 1hou ght 
given t u  th e pcrlo)(,lf1 who i,,; to be ;-iocc.,nunc.xbt..-d, to the sc11.1
size c,.r l\eigh1, 10 die support of rhe lu mOOr tC"gion, o r to the
OOrTeC'l design -0( the annresi:.s. People often tuwe a favo rite
dt,"lir, but mall)' peop le buy fom.i tme mos-tly for the s.ake of
appcimmcc and Inter l,«:Qme <ILSSlllisficd wnh their choi,ce,

THE DINING CHAIR
Th<: dining ch;air is- simp le; the 11ining time is 1'h(u t ;  �ml th e 
chair mi.1y be used for stu dy, t("ddjng, aod writ i ng .  

The s1:11ldal'<I. dinin g 1;1b!e of 1oday is- 28� hi.sh (711 mm).

• The )i'rtieil diilt:ance 111.'tween Se'.\t fr vn t  ed.i;e 11.nd 1111,l e top
is bcs:1 ;U 9-12" tll0-305 tnm).

• Tlu• se:it tOp•fnint edge UI 16.$� N20 mm) 10 the Ooor 1111d
11.S • (290 mm) bdow the Ntblc top .

• '1'1-ie S);".1( dep1h shQuld not el<ceed 16" (405 mm). The
width sh o u ld n,x be less tb:rn 16" (405 n1in).

• The �t surface sho uld be level, a1 ld lumb.lr s upJ,Ort
$lioul<l m:,int�in a hip :mi;le <>f 9'0-95". Tht k.ne e  angle is 
90• o r  grc:ucr or k:ss . Note rh ar 1bc hip :ang le i�  n nt 

j.-c;kkrti(� aod will not intcrforc with digestion.

• P addin g  is prderred on 1hc S("a1: 0.75" ( 19 m nl) of th.i<'k
fo:lm with ;sn t;s!lily deaned uphc:il�tery.

• The ocot« of lu m lxu su ppon is 9.5• (240 m.m) :ibo\'t the
se-:-it. lul)lbar a.re a heiKht ilt 9" (230 mm), 11rn;J width is 13"
1330 mm) minimum.

• Small pcopk will d:angk didr feet un less :t foofStool is used .

R«om11fi:l'/J.tJiol'IS (NI Ui.tli11t fo',(/uJrt'.m.tnU /.Wit d4'J(1tttf {r<.im l'11l 
foUQlmlfk .sootun: Pbt-.:isa ni. l 986; MIL-S"IU• I� 72C.  l 98 l:  
G".in.d)l'",J.n, 1987; ANSVHFS 1 0 0 ,  1988;i!nd Hu1na11:1Calr 112/J a11d
7181'), 

THE MEASURE OF MAN ANO WOMAN 

A UNIVERSAL WORK CHAIR
Th e unh•«sal work chai r is mote compli c-.ttcd 1h an the di1li 1 1&
<'hail-b� us e ii mu« atcutnm<"idatc tw,, p•:xsnm�11, <.me erect 
:an d 1hc other rd:l:<td. TIM! l :mer s:imulates :;in nutomobilc 
(>tat, which m.1ny .ld uJt11 (a,•or. 

• ihe top•hom edge of tt.c sc-.tat rrqu.ires an adj,mm< 'nl ol 5"
(125 mm), s<> th at die seal c:m go fr(1m 14.$" (370 mm) to 
19.5" (495 ,nm) to ;1C(()mmoda1t all :adu lh!.

• The  Stat site, fn)nt 10 back, sh•>uld r«>t be m ore Of les.s 
th�n 16" (◄06 mm) to acoomino da1c al l  a du lts.

• "l'he seat width sh ou ld be 16-ll" (-106 ... 560 mm).

• The  scat cushkm i.� ,., be 2 • (SI mm) of medium f ot11n with
n o bonoining.

• S�t ani;lc- adjus11ncin: 0-1 s· fro m  hortl.on 1 : ,I. 

• l\1-.;:l-. aog lc adi ustmcm: 0-ls· fro m  ,�rrical.

• BaOOcst brig.he:; 25• (635 mm) (01 t ho�cic a11d sh oulde r 
Sup port; 36" 1915 mm) for bend support; .lnd IS.7"
(400 mm) for ann te:teh•O\'er.

• TI1t ci:mcr u( lumbar height (1u l1ust11blc f rom seat rcftren«
point): 7 -11.5" (178-292 mm>. En-a nd-o u1 :adjus:tnien1
should be 2" (5·1 mm> m i nimum.

• The b11tkresf <'Ushion should bt t-2 • ( 2 5 -51 intu) of soft 
fo:im wi,h :i c,,r.,.«t l:Md: to Pl'C'\'ent ltick $Wny; t oo muc-.h
eoncavit)' compttSS("$ the lu ngs .  A r adiU$ of 40• (1000
mm) sec,ns to be atce:pt�blc . 

• Uphols tery sh o u ld pro"idc comfort. V<'n1i l .3 t.ioo, :iod
(rk1i<m. Avoid toanely text ured fubriCll,

• Back :1upp1)rt i� n(lc required 3" 11bo� ·e the &c11t ; this space 
helps provide c.karance for rhc buttO<'ks:.

• A rounded tup-f-ront edg,: of l>tlll c;ushion 11nd bottom C<lgc
of backres t: o.s· 02.7 mm) t11 dius . 

• Amm:s:1 spac in g. for ae<css: 19" (483 mm). Armrt!,t
widths: 2-3.S" 151-89 mmJ. Ar mie s, lmg1bs: JO"
(254 tnm) forward of 11eat refere nce p<>inr for use ot a table,
or 12" 13 0 5  mm) if not for use 111 a rnbk-. P:1d a,mrem
sofd y wi th text ured moue-:ri.,I; 0.S" mdiU$ (12.7 mm) di
1m:mnJ tlk: top cd�.

• The eh ai.r .di.o u l d swiYd ;inJ h a Ye S or 6 fc« f or st.ability.

SEATING VARIATIONS
Th e drnwing dl.3t illu.1n:11es: !<�ting \'ariati()n� $hl)W$ fo�u
postures, 

• A Wl)tk <:h :1ir for attent ion or ;iler tne,;s.

• A rc.laxing ch.th for di inking. eV<:l}'<lay use , and trave l .

• A.n CM}' <:h ai r with bat krc s 1 th a t s lope$ JO dq;rrcs or more
fr(lm t he Yertic�I; this requires a bc-adrcs1, and ao ottoman
w ould be hcncfici.31. 

• A redi niu.i; chai,, w l1 i,:h is be� wht!n Jcltign-i:d for :m
individu.ll. �Ille foll )· rccl io e d  pc»rure is not good for 
re-;iJins , w,m.:bing fclevision , or c;on, •rr$:..\tion, for tbr 
s itter's vis ion is t utocd upward. A pedestnl i<uppurt is not
!l: 1tis:facfor y fru th is di�1r '$ back  lwd .  

Seat heigh, $t the from cr.lge is bcsr i( adjusrablr 5" 
(12S mm., ,S<Hh;11 Thelte-<1te11n move from Jol.5'' t.J70 mm)
to 19.5� 1495 mm), nwa su1'00 �·trticall)· to the 611i�htd O•>Or.

P:1dd ing :1h•mld be of medium f(µm 1100111 2" thick.
(51 mm). Also pad atml't$ts o.s� (13 m m) wi1h 0.5'" radius
(13 mro) oJI arou nd t he top edges. 

SEATING AT COMPUTER STATIONS
FOR MEN ANO WOMEN 
Refer tc) "A t)nlYcr.sal \'(11.>rk Chnir," 11,bi,vc, for most o( rhe 
det ai led infonnntion on i:;c111ing.

Begi nning with tbr dUlgram sh owing wom<'1\ o( the 1 tu
th t  99 pen.'eluiltll wort.:ing a t  a c1)mpurcr s.tntion. nme lir$r
that th e keyboa rd i s  moV8blc and can be ang led; a.lso, the 
m 0-ni1or is ronuable, \1 tTticnlly adjustable , :1nd riltablc to 
m in imiu tdlC<"1ioos . 

Operat or$ lilce b(l(h die cr«t posr nre for short periods
an d tt.c rdaxrd post ure tcstmbling, the auto,nobile se:it fof 

lunger du,atima. The chair i1, adjultfllbk. 
1ne height of tht table hal .'In 11djus1.1ble mnise of 2J. .. 2,9"

(S8S-7JJ mm) for womffl o n ly. A comp-tomise fixed tabk­
heigh t o( 26" i660 nun) is :iectpublt fo, w<11m.•n, but not if 11
mnu.sc lS used With the t�b lc 0bove the elbow heigh t .

The snull wom1.tn c:IJ\ h.we brg:e r pregMnCy dim(-nsions. 
Note th a t 1>0 exu-a (oO( suppo tt is: sbow 1l . 
N()w refer t{> the dl.llgr,,m sh owing mt:n of the 1 to the 9 9

pr1ceorilC'$ wo rking tit a compu1t r station. Note fim th a t the 
ke)'board is mov:ible and c m  be a ngled; a l,9, the m onitoi: �
ro1:itabk, \' tr tically :tdjusc.,ble ,  : ind 1i lt abk 10 minimi7.c
rdlcc;1ions.

•
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Me o  also p ref« both the erect pos,tuf'(' fo r sh on pt tiods 

:uld the relaxed posture iekmbling the aut1)nM.>b 1le l)Cllt for 

longer period s .
T hat  hc:ight of  tht 1ab le bas an adj ustable ra nge o f 25-31"

( 6 3 5 -785 mm) for me1l 01\ly. A compromise (ixed t:.ible 

heigh t ,.,f 2,8.2.�- (720 mm) i� 11e4;cpiable for rnen.
Ao a Jmoa1t dC$i.gn is a fixed tablt htigh t of 2S.25" 

(72.0 mm) fo r wom en and m en, if t ht rc is b0<h :ul :'tdjus�ble 

shtlf for kt:ybc)/ud only, wit h a range (If 23-28.2$" (585-720 
mm). The $hclf sho uld be large enough for usin g a m oust.

Nott :'ll so 1he followi11g: 

• The m onitor' s height adjusuneot w ould be 7"
(180mm).

• Tbe lumb:u h eight wlluld h.1\·e II minimum 1u;lj1.1st.ibility of
7 to 11 • (ISO to 280 mm) up and dow n  and 2" (50 mm) i.n 
11ml 0111.

• •ro p rcvcm Ca rpal Tu nnel Syndrome kC'<'p the- foreaun alld
wris 1  ill a lle3r-l)' s1r3igh 1  line :m,I t:ikc frcqucmr f'Cllt
periods .

• Tu 3�•oid elecm>masnetic fidcls, keep the e.1rh-O(lc-roy robe 

(monitor .s,crcenJ a1 an arm's length awa)', The opc r,uor

should bt :II Jc.1s t 48• (1220 mm) away from any Q1her 

monit(lf .

• Tht' �d1ode-1ay cube should not be nbove the horiiomoJ
eye IC\•d .incl sh oo ld not be bdow a 40,ckg n:e sigh t lint ,
mtaw.Jcd from 1he- horrtootal sight line.

THE MEASURE OF MAN ANO WOMAN 

ClASSIC CONSOLES FOR MEN AND WOMEN 

four d.assic coo.soles., 1nodi.lied frorn mil it�uy design,
ac commodatt' women as wdl as mt n; thtit Slllt:'lbi liry ranges
from the I pcrcc:nt1le WQm.in t o  tht 99 pcc,emiJc m�n . Nm c 

he re that sc \ ·eral t)'pts o( foot s upport :'I� s hown 10  htlp 
sma l ler women .tnd m en. 

·ri,c lirsi <.:onsole is $impk, fo r stt•O\'tt a1,d no •stt•o, ·er .
The �111hodc roy wbe is 6xed o,u 15° sloping pa.Ile!. ·1nc
ke yboard is movable ;tnd t.ihabl-e <in :i 1$" f380 mm > s he.If, 
which pcrm i� ,m e;is y rcaeh ro co ntrols on the m onitor
panel. Tbt s.helf bti:g1u is2.S- (710 mm).

In stall only displays on the top panel a1� of 1ht no-s«'•
o,·e, conSl)k:. M<"•able fomstQols are shown, but II fr•>tre�,
ring on cbe chair base is also a possibility.

Tut seco1,d con. sole is a oompou.00 ,·cr$i<. in ffl:u preients
m�n y pa.oeb running up to 68• i 1 725 mm) ,  A movable 

keyb<,..ard on ;a 13" (330 mm) she lf, ample f or an arnucst or
w o rkbooks, is possibk The ht>ig ht is 2s· {710 mm>. Keys
1 h:1t :ire infrec1uendy ui;ed can be ios1allcd on the Sc)..JJ"

pan el .  No manual cont rols sho uld go abo\'e the ho tiu:11lt:ll
sight line of the small wo man; onl y  d1spl:'lys go 3b o,·c this line.

The se3t for tlie lits, .incl se<:ond t:Qn$olCS i$ ,imi l: ,r t<. , die
dc.scrip1ion under .. A Uni\·euoJ Wotk CIU'ii.J,'" above. A f oot
ting has bttrt addtd oo wp o f the c.,i;tu ,,1pp<,ns for tht 

cx,,m pound con$olc.
The fc)Qt sp.10::c shown on both conso les will $COOmm o,l:itc 

the 99 pt"tctatilc roan .

The s it/s 1 and 001\$0le it c."<m1pl iancd; i t  c.:111 al low an
oper11tonowalk II lon g dist:1n«,if n«c»111y. A chair 

2i-32" (710-815 mm) high is pro\'idcd iJ work \1t one 
lorn6011 is fttqutnt. T his chair l'arries a heel c:uch 12"
(30S mm) abO\ 'e the flni$hcd Ooor. Since ca1;t(I"$ t:(K1 ld be
dangc,rous, only glide s  :lit show1l ,  Alttl'Mlt fo0<1ts1s with
p�ible adJu111mcnt,\ are 11hnwn moonted fl) the back w.:ill Qf
th e console. Only a 10" (2.SS mm l �hclf. ac :t l1eight of 40•
(]OJS mm), is pI0\1ided for n()(e - 1aking. 00..'$u5t: the bac:k
p:'lnd is ,doped :,way more fo, the :itandi ,,g m:111.

T he optj roum widrh is 2◄"' (610 rom). Qnd the maximu m 

efticien( width is 2i" 010 mm). The sit/srMd oonwle c11n be
as lo ng as a wa ll. ii requil'<'d.

T he fourffl «>n�Qk is a wrnp·11iv11nd d�ign that can l>c
adapted to t he fir s t  $1CC•O\'Ct or no-s«•O\·cr «1nsok, Jn this 
desisi1, th..-n'11tt:T panel is c:mly 24" (610 111111) wide and h.a.�
two supple11le11tal p,u'lels 12 • (30S mm) wide-o11e rn, e: ,c::h
,1de-13J0 from the c:en1c r pa.Ile!. 

l1l �ootb et vc-1'3i01 l, the cent tr panel ha s a 36 • (915 ,run) 
ma,dmum width. Ht.re, th e $l1pp lcmcn111I t-,.ind$ are 12()"
fl'()m 11\e center �nel. 

1·ht w r ap - a ro und console doublt9 tht WOfk sp.lCt 

3v:1ifoble. 
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ILE US POPULATION SMALL WOMAN 1 PERCENTILE US POPULATION 
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RESIDENTIAL SPACE CONSIDERATIONS 

Gu i<lelille9 presented by Ncufert ., 1970; Pancro $nd Zelnik, 
1979; $nd die Afner.C:lfl 11\srit ot e of ,t\n:h ite«s, 1988, were 

llrili�d ro  fornrnl:uc t he residential ding.rams 1hat folJow.

BEDROOMS 

Four bedrc,oms 11re .J1ow11 i.n t his illusmnion.

) . The �,s, nampk lupper left) represents: :a romforr.ibly
minimil pro,·iii< m  or rnosl of the a,:neniric:¢ 1ha1 att
desirtd in a bedroom. Thi� mmn has the p os sibi l ity of
rh rcc bedt: ,he A,s1 is a full, or double, btd; the second is t1
qutc n-srte; .atu:I the third is a king-size. Note that the bed
could no, Ix better pbotd :u�d that kccpi.nts all the
fumi ture below 30• (762 mmJ m:ikts chc toom look 
large,, .  

2 .  The $C!COnd beJrQl'.lm Jfowtt Ith) is netu l)" minimal for a 

single oocup1mt.

3. The third bcdro<.>m il< nw� luxur ious. There are two b...--ds
�md two desks.

4 .  Tht last bedroom i$ for rwo occupants (siblingi;. or
:rtudet11:s) :i.11d ptO\'ides i.odi\•idunl !l1udy a1ld .ston1ge 8�-1$.

DINING SPACES

The li�t dinin,& room mtMures 10'8" x J3'6" (3250 x 41 JS
mm). There is :a 24" t9t4 nun) <.:le .• unnc:e fpa-ct beh ind cbc
cha in aU ar ound the table. This pt1mits 11<.:cess for a pets.oil
to s-tivt :di stilted din«s .

ln the sei:(_md dining s-p11ct, with t he rnble ;is;iinst the wall, 
the sp.itt needed for dearan� and foe serving din«:. must be
considc�. 

Included btrt are duce uccgonet: of resnutant $Cilring:: '1n 
tt0nomiC'JI spndng, an i11termcdi111e spacing. .incl s pace for 
luxur ious- se ating, There o.re side 111blt"1 :ind floa ting 1abks.

Dining boO{hs for two 1:md four <X'Cuj)llntS- are shown. The 

seoc ins pr(>file is- important for comfort, as is the ttquir<:n1cn1
fo r a 10-12" i2S◄-30S mm) \'ertic11l st3 t  co t.ible dimern<ion. 
The seat should bt IC'Vd when oc;"1pie< l .  TI� b11ckl'<'$l $hoo ld
be a ngled aw ay at lease 5°.

THE MEASURE OF MAN AND WOMAN 

KITCHEN ANO BATliROOM LAYOUTS

At che lowe r  left, :m l.➔haped kitd>tn is repre sented. The 

primacy work p,31b is dc6ncd as a tri anglt <if 10 x 6 JC 5 f,.
Tbis kircbtn is p.rtf<:rJbk for $1C lcommod11 1irtg !WO pcopk·,
ihe 11ep.u:1te wort: t:tbk is advant:.11geou s for foo<I
preparation. 

Above left, irt tbt two corr idor ki,.:.:�ns, the wider 01ll"
;i\\ows two people to prepare me,1ls simuhm.eou.ily. The
narrow vcr., icm is :, 11e11dy minimal, but s:1i ll efficient , kitch<!n 

for one p<:rson . 
The U•shaped ki 1dW'.11 is designed for e fficient w;e hy 1 )ne 

petson. 
The b.nhroom at t.,w ... 'T center rt r111.h,cr ,ninfrna J, bu, wnh

i:en.:ii1l i1d¥'$t1tages. h is 6 ft wide, ,1nd the b.tthtub b11s an 

exrra Kilt for the elderl)' . The 1oilct h as a lowe-r•c-a�rity
w:m:r ta nk and a lower silhouette. The lavMOI"}' is 36� wide,
wi1h $ foll-width mirrnr ,-ml n medicine �bi1W'.t 011 each s ide.
The h(),ttorn offers a <:ompletel}' dos('(!�in sron:agc :.:1rei1. 

The layout on the lower r ight n•prt!lt11ts the most 

eronomie
:11 b.<l throom. Excepc for the pcde1it.1l-s1ylc lw�ltOt)'

and the omission uf lhe b<tlbt ub scar, i1 i s s imibu 10 thr
pt.,;ccling bathroom design.
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MAINTENANCE ACCESS 

THE WHOLE BODY 

lo the d1awi ng , the oonttol pallCI is $«rioncd for dcmmining 
heights for working in tlutt p�U.m!S: s-1:u�ding, kneel ing, .1nd
sitting. Nott the opcfrnum "'Otk 11.11.g lei bttwten the sboulder
;1nd the elbi,w; mc11.s11rcmcnt:s c.,n l,c \'nriod 4-6" ( I 01-1$2
mm) above the &bou lders and be-low the e lbows, Aoy arC':l
.1bc:we is for displays .

'J'hc crawling posture is util ized common ly in m.:ainren:incc
procedures. The prone JX>$t'irc is vah•.ib lc also; it gives a«css

in the most confined sp3cc. A supine poorutt would require
more l1eight �caui,,e the addition Qf a whcckd cani;agc 

(dollyJ would be:: OCCCSSIU)',
,\(l<I $.S" (140 mml to any of the pooturC'$. The 

minimum width i.s 24" (610 nun) .
On the right i� n n  illo11 tr11rion repr«.eming various 

hacchcs. The $.lll3.ll rcnangubt hatch and the ini11i1n um
ov.ll h,uches .ire for hori-icmtal (bot h  on•rbead and 
uodcrfoM) �octs.i. Thc large tide: hatt:h and the 30•·
diamete r 1760 mm) b1m:h are for \ 'trrica l (e.g., waJl ­
mountcd) open ings.

On i:h;m N◄3, the grids in t he top row de fine IJ body•
:icoess opening,'I, with minimum., pre/erred, ond mo.ximum 
v.ilues gil'en . It is preferable 10 ha,·c 1ht b onom cdg..-of die
opc njng coi11<:ident wid1 tin• fl(.>Or. The min imum v.ilues 

.1ccc,>mmod,nc the lo.rgc man with average c lothes ,  the 

preferred va. lues are mi l jciry data, �nd the maximum will 
fl«ommodate- nl<'n in arc1ic dotbin, g .

n,i: dmrt a,uJ dra.111i1tg.$ i11 th is .$to:t,,)n h,t� bd� ,r<f.i(lttd {r()m 
HW'l'l�nse:.le 71819, 19,U, ,md Woodsc:,,n, 19$1.

THE MEASURE Of MAN AHO WOMAN 

THE APPENOAGES-
Spc,:ificadons for openiflg.S fot the hands :'lte s.b own in  d1c
middle Jtcti ()n  <if isrids. F..ich opwing has three ,•o.lu,es.: one 

for b:ue lund�, (me {()r gloves, and ()Ile for arcrit: glov($. Th,erc

uc six openings for a si.ngk: h and .and tw0 for a pair of Mods.
The lower left .s:tCtion h:is d1rtc :um openings withour 

visu.il access. The}' .1rc for bare anus, nonnally do1btd a rms.. 
and :ircric -pn:;>rccrtd :ml\S.

Thert are 1httie finger opcnll\� w ith 1ninimum, hire, :ind
gloved :1pec:ific:11i cm,-.  The fin1t i;,peni ng .idrolt$ nJI normaJ 

fin gers. ·111e secood-.a recess for push buuons--<:xcludts. tlw-
1humbs. Tbe l3st Uf1c it unique in thou the lin3u i,i1.c is tp,·e n, 
bu t  dte si.zt o( the object must tit- added. Fur o::ampk, i f  the 

ob ject l$ 11 recessed knob i;,f 1,2$" (32 mm>-diam«er. this 
spaoe must be added to the 1" (25.4 m,u) l'ltinitnum linger 

dem·.an� whK:h will then require a 3.2S� (82.6 mm) • 
d ia meter r«ess-to operate rh e knob.

N>Ot openings are required (Of a bait foO(, ont w�.ui,1 g  a 

shot, and ooe-dothed in uctic ge: ,r .  Hert mu$t be mfdod
spnoe for <:lcan:ant.:c .1ro\md the foot- perhaps 1" (25.4 mm) 
for the ltngdt and I" for the wid1b .

Optnings for but, military-bdm('ttd, .and wmk.Jielme,ed 
h�ds- a� shown➔ The fir$l op ening, fur the b.lrc lm1.d, js for 

the 99 per<:enrilc ands.hows a 0,50" (12.7 mm) ck:ll'30Ct on 

e ach side. TJ)(' seeood give:i a mil.i1ary d�nw:te r  with ().JO�
d-earancc front and back. l'he third ad mirs a work hclmet 

and al$o has a ().SO" cka.nancc fron t and bac.:k.

, 
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§ 

;fo1 

□ 
FOOT 

D 
HEAD 

0 

,..,.a 
H>0 fOR BUU(Y 
E01>PMENi 

SIDEWAY 
PASSAG1!$ 

OOOAWA'1$ 

Sl'ACE RfOJtREO 
fOA t'NO PERSONS 
WAt)(Nl AllAEASf 
THfl000H Ol'tN!NO

ViHEB.CHAR 
CLEM ACCESS 

Oti E HANO 
GAA.81'1NG 08J ECf 
GAEAT�'l'HAN 
1"(;25Amm• 
PA.$S T O  WfllST 

INSERTNG llQ( 
VirTM HANDS O N  
SIOE f 0  WFIS, 

TWO KAN> REACH 
TO 12' ()-EPTM .,. .. 
'MT HOUT VISIOll 

ARfA AEOl.U �O"°" A fOOT 
.-00 0.EAAA�E 
AS llfEOEO 

F•12'"(30S) F�16'l�OGI f"'19'jole0) 

MUST CAN $T"'ID SP...c@FOA 
STOOP H,\!l()R�I. 

IF \'El i(l.E 

18" ll 14W 8 0 '  l IG'\Y $,4" ll 2ll' V,,,t 
1*•35G 20»,,: 40� 2130 ll 6 10 

n ·  • 2,rw 
19111:1 X 610 

"".,,,.. """ . ,., 64 '. 'J/!,'W 
ZI:,.> • 111!, 

80' 1(41,"W 
20:10 ,t U20 

&4• >t 54W 
2135 ,t 1:l?O 

.... .,
24-CO x lffl 
,....,. 
PERSON Y O  
PASS \\TTH 
C""R 

32"W MN 36'W MIii 80'0 MN '"""' ··- ,.,._ 
8ETVl(fN GETVlf!EN TO f\JAII 
OPElll!O '"" 360 0€0 
000H AIIO WAU.$ O N  FLOOR 
-

BARE OLO\'ES A R C TIC 

'JP.SU t.tN W-41tr MIN W:6.S' t.m 
,,_ ,.,_ , ...... 

H PLUS 3S H f'LUS SI>' 11 PUJS 7.ff ,....., - "'""' 
W Pt.V$ 3$' YI PLU$�0" Wl'I.VS 7/Y .,,,. 12:,rm, ·-
H� 6.0-VIN H" 6.0' Mti �Gb'IAN 

u::ii=m l:,t,lcm 1�,m 

4�' HIGH �(r HIGH 70 '  MIOH
....... t 2Smm """' 
\2"VIDI! 1 2 '  Wltlf wv,ot -· ,,.,. -· 
..,.. $"HOE ,.,,enc

4.5" ,t 1 1, 7" 
114 • 298 

$'. 13' 
lll'>t� 

&.:T • 15.S 

IGO o,3!!1 

BARE HELMET 

H' MIN O MJUiAAV WOAK CIFICULAR
Qf' CHJMG TO PAS$ ""- 14' °'" H" OIA. 
HE,40 INO.UOWG IIICVJOES .,.. ,m ,..._ 

"4 ..,,. O.W (;LEAR OJ!O'CLEAR o.rn CL.EAR 
l 2, 7mm 12,7mm 12,7mm
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SAFETY AT WORK AND AT HOME 

Safrty iii a bnsic hunt.:in nccd. Hu1nao factors doc� mmc 1h:.·u1
in,::r.::asc ,mtchine dficit1lC'}' and prt>fir:s; i1 itlM> conscK'orioudy 
conside ts the s:ifery and c<>mfort o( human lx:ings.. Tht
foll( )wing mms define safd:,' catcg ori('s:
illl>flre111ly -snfe: Hum.in error will not deg r ade, dnm.:ige, be :'I
b1u: :Hd. Ot al\l.'Sl' injtll'y.

Marg.i',wll>• 1a/e: 1 lu man nrur could ttsuh io i.n j1,1ry.

Danx<'rous: Hun\tln erro r i:; likely to C3ust in j ury or <.knth.

C,taJtropl;ic: Human crro-, can ca use scvt� dtgradanon­

loss of :;ystem. injuries, de-. .uh, or m1 1 lnplc <.kaths.

Safety is the conttm of all d�igncri., who should i,wes rig.i rc
.u,d diminatc. alJ h:111 :ards iuld nnanp< tt> mah· all oo ,,ditions

i11hetendy 1,:ik Som e engineers co nsider the p otw.tfal fur 
human <:rtOf to t,e S-O gtt:u that it i.s imp<�:<ible 10 :<1nticipare
eve!) ' misnikc that can lead to htum. }\\:vcrthc.les s .  the 

des ig ner �hould �on.sider hoYI ctroo .:a o  d evdop and t ry to
e n , •is ion $Cen ar ioo in "'hKh d umnsc t<> people and oquipr:nem
.:an occur. 

A p1agn11J.t ic approach is to r eview the l<>ll<W,'ing s::ifory
..:h«:kli:us for the fuo;iory, the off;cc, and th e h ome.

FACTORY 
This Jw1 c;imKlt include llll the haxardt in ew:ry ficld of
('Jldeuvur, but the items list ed will http ideoti.fy Mi.arch; .
lThcse ari: fo,m Hurmr11uole 4/S/6, 19$1.) 

• H:wc: a lJ rot; 11ing de\•iccs lx-<'n cquip pcd wir.h pn'l««tivc

15n: 1rd$?

• A� t he face $ml ey� protcct<-d by guards $gairut ernissioos
and spa rksl 

• li :u procC\'rio o  bee n provided tQ keep personnel from being 
rammed or pinche d by reciprocaring pa n s?

• Are the fins.en o r  hands prc,tccted with dear:'ln« between 

cutti ng �ml uimmins; p am?

• I lave sharp edgeli and burr.1 been dimiruned?

• U an em�gency "'stop
» button is requi red, i.s i1 str at<-gkaJly 

IO<;i!ted? 

• Ate c1itiail oo otrols guarded to p1'..,;'Clll inad \ •eriem
optriuiou?

• Arc li.1�rd w aming.s pr(.-ci:.t and 001isp iC110u.s?

♦ Are COlltt ols aw:s.sible?

• Ar c  11.1fc.y inrtr locks �wojlublc u, protect operators(

• Ca.1) monit or ing rlevi1..-e:1 htlp?

• \llhtn an unsafe t.hletiho 1d i:1 reached, docs the opcnuur
know how 10 n>Sp ond(

• Ls it safe to operate the product in cxt1'cmt t emperatures
find hig.b humidity?

• Is it safe ro u.�c a product that has e1Kou ntcr1:d s lwck alld
vibration ?

• Is it pos:iiblc t(► re:iiffi"! nblc a pl'oduct in $uch a Wltf dm it
will bttonlC unsnf e?

• Can : ,  di sca1dcd un it be �fely bur ied or rttyded "1itbom
c-mitring roxiic fumes OI' causing pollurion?

• Arc lifting h andle s  oomfor111l,lc .1nd al a �fo rcmpcrinutc
for hlmd l ing?

• Arc compooen� light en ough co carry wirhout r illk of
phpie:il injury?

• Has protmio n  lx: et 1 pa),•ided for pcrsoone-1 wh9 m:1y 
iiocelernte or dc..--ckrate nipidly? 

• It; i llu mination ad equate for detect ing ha'l.:irds in all a.rc,,u ?

• Ha s  pt()(«tio n  fr<1m briisht light (i,ucnsc Oasbe s, wcl<lint:;
tam, etc.) bel:t l provided?

• Ha.s prot�tio n  asa inst radiation (microw;,1ves, lasers, etc,)
btt1t pt o"ided ? 

• Have oJI prcciolutiOl'IS bten taken to 3\ ·c,id clect rietl shock?
(Eve,, ;'I sm all .shcx:k c;in 1..,ause a se«mdary a�ci-denr.)

• H,1\·c noise IC\•tls bee n  red uood tet n\lCtt standards to 

prtvem h(';tri ng loss? Hq.s the n oise level beeo re<foced to
pr event f.uig� :and intcrierc:ncc with hea ring?

• Arc t emp er;,1mr c  :md oo,utol maintained within hu1ua.1) 

rulera ncc?

• Have toxiG .sul,,.srnnc:es btt n avoided?

• Has t ho ug ht bee n givert to the p reve ntion o f fitci aod
explosi ons?

• Ha\te crippi ng h�1.ards been diminated?

• Have slipp ing haiard� 1lttll ('l imioatcd? 

• Do low o verh e-.id cle.u:mei:s exist?

• Ar e gu1mlr:1ik :md safety be lts adequate ro reduce the 

possibility of  fulli ng?

• Has :111 apptopri.:im �fcty checklist beC11. pre-pa.red for 11
.s.po:;i6c pL,111 and product?

• 1-1-ln"!' s:ifory pl acards aod 11 .safd)· program been created?

Noik:, temper at ul't', and illumin ation ;ir t m.:ijo, t opics aod
;<ippca r  in the $0Ction en tided "Enviro nment.�

OFFICE 
1bis brQ.1d t()pie it .. -o, ltlnc-d here IOOStly tc, the u:it of
c.:mlp,ut« wor k .st,u:ioru. Fir�, co1,sidcr the seat for.­
compmu c)pe,:it or .  h should bgve $nflident adjo!>labilir

y to 

pe,rn it a comfort able p()$ture while working.

• ·rhe 11e a1 height sho uld adjust v cnicall y from 14,5" iJ70
mm) to 19,S" i49S mm) to ;<i,xommod.lte tall worker� .
Ad j u« die s tat height w tru:lt the frmu edg(' carries oo l�d. 

• If 1hc cha ir has a bt:lckrdt, it s he igtu should be :
25" (635 mm) for .shoulder Support. 

36" (915 ouu) for head .s uppor t .  

15,7' (400 mm) f(.N' arm ,each• owr . 
• U�nd-down lumbnr i uppOrt adjosu ncot .should be 4•

i 100 mm); ail in...i.od -out adj\1stmcn1 c>f 2• (51 rnm) 
mf oimuro is needed.

• Upholi11:ry $houl d  ptO\'ide comfo�. friction, and
vent ilation, A\ •(»d co.,r se bbtics,

• Ar nucsts s hould b e  1-.3 . .S" iSl-89 nun) wide 11nd 10• (254
mm) forward of the scar rc fercnc<: p oin t, The s e  may be
pAddcd .$0frly .

• Th e ch:i.ir sho uld s"'ivcl Md htave S QC' 6 feec.
Se e  also the section entitled "Seating.

"' 

SAFETY 

• 

II 
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Computer Conso les
Rckr «:> the cb111tiS entitled "'Cowputct Sratioru1 for MtL �  and 
\Vom,a,,. and examine the I to 99 pcw:nrilt women wortin.g
at II computer. Note th.at the kcyboord is movable .and can be 
angled,  and the 1mn1.itot is rot-1rable ,  vcrtkally adjustable,
and tilr.-hlc 10 m.inimru relkcrions .

Ope raton toda) '  prefrr c-l,c er«t poti ture for s.ho n worlc 
per iods o r a more relaxed pustu� for l()ni;er duration$. The
following itcm.s ,m� important:

• Table he ight i$ 11.djustabk 23-29" (58.5-735 mm) fot 

women<>nly.

• E,x,;imine the wn$<1le for the L ro 99 pcw:mi.lc m:m
working at a compurcr.

• Table height is �dj,.m�ble 2 5 -Jt • (635-785 mm) for men 
only.

• An ahcrnatc des ign i.s II fixed r.ibk hci,ght <)f 28.25" (720
mm! for aJI .iidult men and wo i:n,tn.

• A $1:p;lt'ilte shdf required for the keyboard roust tl'llvtl fronl
13 ro 2.S,Z.S" (.S8S-720 mm) �u,d must br lnr5c cMugh fo r 

using II mou�.

• To preven t Carp al Tunne l  Synd,ome 11,lw:i ys l!'y to keep 
hand and forcs,rm in a ne.ady $tr:i.ight lin e dc;vi111ins less 
th:m 5°. Opcr·om)rs sho uld 1ake frequent test periods. 

• New kt)'boards.. spl it in the middle and angling each lialf 10
roatch tht hand p«iition. should impn:>vt comfon.

• To avo id electrom2gncric 6dds. koep thr <:athodc-uy tubr
(mo nitc,r screen) a1110 Mm's lcnght 11way. The operato r 

should O)llinmi n a dis111ooe of 48" i1219 mm) from the
$Jdes ut back of ano ther ttr,ninal. 

• The office erwironment shoold l>c p lc-asanr.

HOME 
S1.i ini; are tbc l()(;;ltion of tht highest nu,nbe r of ao;ic.kntil iu
lhe home. bur bathrooms, windo..vs, dool'l. ki tchens� floors, 
el«tric.a l ilys tenls, cxter iol'l. artd additional coos ide ratioos .arc
al110 discusS<d. Urtless otherwise noted, the rea.,mmn1d11tioos
summari.tOO for s:11.feq ·  in the home .arc t:ikt,1 from the dc$i�
g uide publi�htd by the U.S. I>c�rllnetn of H(>U�ng tind 
Urban Development, 1972. 

THE MEASURE OF MAN AND WOMAN 

Stairs 
Of Mu1sc, slipp<:1:y  t1t:iir s  must a lways be ,woided, either by
carpeting or a.pp1y in g high•fric tioo $Ut·fodng ,o inordina1dy
s.1uooth ::irn.ir .rui1accs. Sta ir de.siSJ'l sh ou ld u1ke t he following 
itcntt into a!XQunt: 

• E.xt ctior stairs t1h1:mld p itch forw,ud 1/S" i.3.2 mm) .
C.onsidtt btoom-tinished 0011CJCtc Qr brkkt1 to ptovide
friction.

• Opci mum intti'ior s ta irs h .. vc a maxi.mum .rit1e of 7,.5"' ( 190 
nun). a min imum ru n of 10" 1254 mm), :i.nd a minimum
tre ad of lJ .25� (286 mm). The maicimu.m nose is 1.25"
(32 nun).

• Extuior S:t:'lits for a building sho uld have a ma,<imum ri�e 

of 6" (152 mm), a minimum r un ,,r 11" t279 mm>, :i.od a
minimum rrcad of 12" (JOS mm) .  "!'he maximum OO$C i$ 1 •
tH.4  mm),

• fu<-terio t stairs un.amad1ed to II buildin511hould have 8
maxim11m r ist-1 height of s• (127 n\ml, a minimum run of
11" (JSS mm), and a min.imum tr<'ad of 15" {381 mm) .

• To rc,1,h.1ce 111:1.it :'le<idents, keep r is ers: and cn-.ld$ wiLh in a 

0.188" (4,S mm) m.:irgin of crt or,

• "v(1 id s:ingk risct s ins ide or ou1side the h<.>use. Exception: if
one r is ct at the front dout is poosible. thi11 is accepni.blt.

• Use the folJow ing n1ks «> detctmine step �1i.tltions;

l the • 1 run= 1 7 -1$" (◄31.8-4.57.?mm)

2 rise .. I run= 14-25" (609,6-627 mm) 

I r i.Jt x 1 nm= 70--7$" (17,780-19,050 mm)

• 0<.> not txc«d 16 ,i.scn; in :my stt aigbt nm; :i l:uidi og after
every S riser$, fot a rest p«iod, i$ prefrtabk,

• Pia.a: lig.111 switches .at the top tind bottom Qr stail'C:.lses.

• Avoid $harp edges,

• HandruHs are usu ally on the Qutbo111d s id<. Prefer a 42"
heigh t (1067 mm) on balroniet .  Pr tfer 30--40� (711-864
min) above the mxse a,td for pO Jches. 

• If the staif'lva)' width is 40" {1016 mm), �dd a railing co 1h t 

tixcd w.all a lso.

• Nt.vtr all ow any opening in a s1ai«:a$e str uetutc-e,g,,
under the nose--<o cx-0eed 4.$" ( 114 inm); 01he1wist1 3
cltild 's bea d c ould �ss duougb t he opening and get 

cauglu. In ge nen:il. avoid open staitca .ses to protect diildrtLl
nnd adults who mi gh t $l ide th<! if fttt too fat forward.

• A, ·o id locatiJIS doors: ne11r 1bc strpii. 

• A frOfH por-;b enn)' $hc_,uld 1"' wide. to all ow fo.r mc_,m
ar<w11d and in fto11t of the door, p a

.rt icu l;uly whe n it 

swings ourw1Hd.

Bathrooms 
To pre, ·cm i njury to dte OOther , it is best t(I provide dtc floor 

(I( the rub or shower witli a nonskid surfaoe, Ano1her

imp<,rt.,nt considet a1ion is tbc cxdu$ive u!le or safeq• glass on 

all gla-5,11.diowtt doors, The foll owing s pecifications for ba1h
fixtures and b,yQtJ t :ire provided with safety in mind:

• Faucets in b<.tthn1blt1h(1wer c ombinations shol)ld be
roou n� 3t a height of JO..)•r 1762-864 ,nml, me.as urcd
fro m the tub f1oor.

• Co na-0111 for d.ov.-tts alone $h ould be at 4 8 -.52"
(1219-1321 mm), mt:ilUted from the f\lb or $hOw tr lloor.

• Pr0\1 ide ;i towel bar :about 6" (152 mm) from die exit £roll\
tbc-rub or sh owu. 

• lrtst:dl two hor izon�! gr:ib bars 18� (457 mml km g (m the
-0cnter <.>f ,he Ions w alJ� ooc -11 32-.36" (813-914 mm) and
lhe so::ond one at an uddil ional 12" 1305 mm) above tbtit.

• Lo<:llte .:in inllet S:Oilp uay, C.:ctltCfc<l, $" ' era! i,lches below
the low bar.

• Tl,e  sbowtr head cle,u:inte 10 the rub bottom should be 
69-72" tl 7 5 3 -1829 mm).

• The sbowtr<umiin rod $h<1nld bt 7 2 -78" (182.9 .. 1981
mm) from the tub 0001. Ke,cp the rod iruide the tub a1ea.

• The fauc,rts .and onegr.Jb b:i.r sho uld be located 42�8�
(1067 .. J2J 9 m.m) shove the floo1. �tc 1h t foiKm inside 

the show«, nt.ir the entr.mee. 

• On sho"''tt doors, avoid the uk or liltcbes, which c.:11n 
pinch, gouge� cause scrnpes, etc.

• The shower should h.av<' :a vap(1r•proof light fum1 re ,
centered, with the s witch n" (1829 mm) ;:iw3) ' from stall.

• Avo id sharp cdgeii On all g r.tb ba ts, The: tube c:an havt \\
oomfor t.al>Je, um1lipptry texture.
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• Thi: t<>ik1 ,�ui rei: :, space of 36• i914 m,") betWffn two
w:i!Js, or a space of 32� (813 mmJ between one wall 8nd o
l,.·uhroom fi.xture.

• Provide ooc favator}' cabinet 36" (9l4 mm) long. 

• The 1ub 1;.houJd be 6-0° 11524 mn1) lo,lg, ·1"bc-rc :shou ld be n
11 • (305 mm) se: 11 lmi lt :H die end that i� <>ppc>si� the
w:itcr fuucct.

• ·nie min imum fto()r sp:ioe is JO x 42 • (?62 x 1067 mm).
The pttfcrl'OO floor $p.1oe is ◄2 x n • (1067 x 1829 mm) 
fot towd-dl'}'i,ig movemc,ns. 

• for privaC )' and Slcl(«)', ,he wiodow :sill :should be 48"
( J 220 mm) above the lloOf

• The bathroom du<n should l>t: a minimum 24 • (6H) mmj
Wlde 11nd $.hould swm g ag:iinst :1 w:ill 01 1he rub.

• Ae<:o mmod.;iti,:ms for 1he differently a hied pcrs(m$ are
dctajkd oo 1he iJlusmnion. 

Windows 

Tb e use of :safcq ·  s.l�!i$., whtch mmimi,l:ef .icddcnr.s, sho,u ld
.1lways bC' a oonsidcration. For safoty reasons the foll owing 
rtCOmmendations :ue ti\·l'1l:

• ·1 he crank·o))l'rattd 'la5h is prdaable to thc double -hung 
saih, in which loose♦fitting window:1 can :11idc down,
causing injury to be ad and hands. Casement windows..
so!llt of which ro,� bt d�ned from illSide, :mt
.id \'R n t.i gcou 1; .  

• P,oj«ting windows rue possib le, iJ etank -ope-rated .

• Picc..1r t  windows :ire h.1:tardnut unless they arc m.icle from
h igh imp 11.cM·esi1;i.,m nfc:ty glass • .As an akt'rnaci,•c, use a 

minimum sill lldglu o( 30-36" «762-914 mm).

Door$ 
Safety glass minimi� accidents, espe<U'llly :1.t•ound childten.
Solid doo N with rounded edget :ire prefuablc .  M<.>m,>ver,
gla.s s  a nd ce r:imk door knob s sho uld  be a , ·oided;. if f nu: tuttd,
they can cau.sc 1;erious injurie:s. Consider lever knobs for more
hand dca .rance and hen« IC \·erage .  Othet important 

coosidtta tions fo,ll()w:
• Avoid rwo•Wl.l)' swinging doON in ttsidenti al botUing .

• Avoid two dooo 1ha1 swi n g in confiict wi1h one an0ther.

• For a full (l�ning, d()Or:I ihould swi ns into II roc.>m ngain3t
a wall 01 op en at least 90°,

• The hc;icl of n 3tn irwny �hould nQt be loC1:1tcd next ro o r
opposite a frequentl y used do or.

• Door widths of 30-32• f762-813 ,nnl) should be us ed for
inrcri()r dl'.l(mi, 36· (91.S mm) for Qutside clo(irs. W1 drh$ of
24 • (610 mm) should be u.�cd only in b;arhn:>1>nw.

• G,magc doors maclc of i;ccnon$ om Ciltl$C "''ere lineer
crushing. Place g rab bar handles on the lower sectio-ns neat
the tenter.

• .Make gara ge door width 3 mi nimum of 9 (t (2745 n1m)1 
e ,•en though 8 ft (2439 mm) is t� 111:mclar<I. Thi_, givci 

m or e  room f or c-nrry and exit.

• Make ,he gatage larger 10 incl ude a wortshop, i( desired;
alJ ow JO" (762 mml for tiny p.1ssagew:.l)' ..

• Two 9-h (2646 nun) dooo aN• bmer than oot la.rg e door.

• Pro vide gatage ill umi1mio1 l of JO !001candlts (.U.S lux) in 

general al'C'3li and a1 ltas1 70 le (7535 ix) O\'tr a
w(u-kbe nch area . 

• PrQ\'idc .implc dccincul outlets, to le:s&cn 1h c n«d for 

extensio n  oords. 

• Pro"id e  ventil a ti on 90(1 betlt if the g.irag e is used 11..s 9
wotbhop.

Kitchens 
Large kird1cos arc OCK oe,cessari Jy more effidcot or safe .
Consult the cl1:itl "R�ideoc .ial Sp.;1et Cooside1:11ions" for
r ec(»n mcnded I-Oc9ri0fl of r,,ngc and 1; ink. The foll owing is a 

guide to pJa.noing safe kitchens: 

• All cdgC$ in .l kirchen .sli<1uld be rounded.

• .A s;ifc k it<:hco b as a .small triangle from refrigerator 10 sink
to stove to ,tf,ise�tor. The wm of the thre e s id� of 1his 

wofk tri;mgle is vndcr 23 ft (7()10 mm> . 'l'hc tri angle 

.shc,uld not be intcr rnptcd by traffic now .  

• An aWe 4$" (1219 mm) wide i . s  the minimum io * U­
shaped k itche n. 

• Kirchen cabmer.s un:: 36" t91S mm) .\t.ind..1«! height and 
24" (610 mm) deep .  Wall cabincrs 3te ti m inimum of 15'
(381 mm) above tbek itche o cabincts .  The rsrc 12· (30S
nun )  deep, :ind the highest �he.I f i:-; ?2" (1829 mm) abc:wc
the floor.

• Pro, •id c  illuminat-ion of 70 fc 053.5 Ix) over the sink and
SO fe (S38 lx) over counters.

Floors 
Ca rpets on llooo a te a safc1y i 1 npto�·t nlt1U .  ,\� rug,>1 shouJd 
be plnccd on a non$ldcl mutc::rinl unclerl.iy. F'l oor.s <911 be::
oi,•aed with $t(lnd, brnshi:cl concri:re, tili:i th:it .uc not
sli ppe ry, and so oo, to minimize slipping acddents. 

Elec,trical Safely Considerations
Everything in the pL1nni113 of u hotoe m1..1St foUow the
bu ildi ng oode o( that a re3. and tba1,  of cour s e .  irtd udu the 

d«tric:al wirin g .  S(ime <,thi:r c.vnoc:m3 ioclude the folk,wmg.:

• l..ightmg fonurC$ 1;hould l,c 9t k11$t $()" (2032 mm) ulxwe 

t.he floor, un less located over Q r:tble .

• Keep 1; wirc.hc,s 11 $  for fl'Qm w<1rcr 6.xrures a.s pos.siblc . 

• Provide 11. duplex r«c-ptade for eac.:b 4 fc::et (1219 mml of
work sutfac e.

The-re s hoo.I d be one o( tbc&c for e ach refriger ator and dry<'r,
Me for ironinS, :11ld 01\e for .1 work surfa ce in t he kitchen . 
Self-trippin g oudecs for L:it< :hea .ind bath arc rccommcodcd.

Yards and Walkwars
Av(l1d !<l()pesi that a re g.radccl 11tcepi:r dum 10-; it is clanl(er(MI.$ 

to mo w  Ste eper g,a des. Pl anting grouod-oovering pltlnt.s on
stttp sl(lptS i:t advised .  Other safety oon.sidei:ttions follow:

• Avoid use  of wal" from wbith child rco can foJJ, or install
feocin,g or stuuhber)' along� w.111'11 top edge as a 

�feg: i>n.rd. 

• A walkway 24" (610 mm> wide is good for m en  or woolen;
11 30" (762 mm) walk is good for a ,child on a rricyde; and
a 36 • (915 mm) walk is good (ot � pers.cm pushing a 

.nrollcr Qr a <l<.>lly.

• A,• o id sill.git o�us-ide s1eps; prefer two <1r t hr« \ilS optimum.

• Wall:i ng surfote!l should h.:.,•e textu re .  Brush conerece 
.surfaoes., or C¢menr bric l,;.s ro rhc <:o oi;rete s l ab and 
g.tOUI well.

SAFETY 

' 

II 
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• l)(I m)t ,nake auvd 100 sluup.

• ladder :icx:c\1-S h) all wiod<.1wt should be poss ib le in the 
)'rird, for deaning purposes.

• T he min inlUJ\1 dnvc:way width it110 fctt (304$ mml. Exit
90" to  road, tulli"& chr01isb curb,

• l..«$«" dtaiMgc i.nletll away from tr: ,flk Opeoini:;., i11
sideW\'tlk vents (gtids), dra ins, etc,, shou ld be too small co 
3dmil bigh•heckd shoes.. biC)•dc ti!ff. or roc.knts .

• 'J 'be fo llow ing pl:inrs ha,·e poisonous ()l'Opcrtics and chu$
may llo-t be appropriate atOW)d childl'Cn: ;\un,mm Ctoc\ls,
Star "f Bethlthem, Ai11lt'llt, Bliick Locu� Slctding Heart,
Suuc«ups, Cm11or Bean, Oo1ffodil, Daphne, Die-Uc,1bachi.-, 
Elderb"ry, E lcph;mt �r, Foxg love, G(1-ldcn O\.:im,
I l pci,uh. lris, Jack•in•thc•Pu lpit , Jc,umine, Jimson Weed,
Lan1awi C:mla!'ll. la.rbpur, Uutcl, M.ifappk. Mistktoe,
Ml'.lnkshood, M<Jl)n sttd Daffod il, �ightshade, Ole:indcr,
Poinsett ia, Poison licmfocl:. Poison h·y, Po ison 0.1k,
Rbododendroo, ROS#ry Pel, Walet Hemlod:.. Wild and
Culrivarcd Oie1T)', Wisteri.1, and Yew.

Swimming Pools
lm1talling a 72." l l 829 1nml fffl-ce ull ;uound the pool is 

ad..,i:;-ed for m;Jx1mu01 s:afecy. A duin•1i.nk. or <li:11110,,d, fence
ma) ·  be prtfrre d, bm remo�·t any sh11,rp poirtts $.Rd L1!Jh 1h-e
nttcing to the horiwnta l pole. Tlie ga,e h,eig.ht :4hould be t he 
�me� with the bn:h 48" ( 1219) above ground Jc:,·d. lf the
72" (1829 mnl) pool fence: c01lllcetS 10 a bu i lding► install .1
48" {1219 ,tun) (ence betwetn the poohnd ,he building. ff
the loca l bui ldins rode ex,x,eds thtse tttoml"OemGtioos,
folJow the code . Also t.ike the followins ittins into ;u;i:(mllt:

• Provide good illuminat ion aod c:qu ipme:ut. l,t-.1 \ ·e a 2S•ft
(7620 mm) dimmce bmvt:ttl the pool alld switch� 
(indoors) .

• A di\ •ing 00,ud shou ld face nc,r th, nordtwc:sr, or !lorthca,sc
10 prt\'tnt eycmain. fo1 llltix imum s.ifery, k«p the bo3td
hdght at  deck le, ·d .

• Prefer :a roc1angular pool. Tcxrure it o:1II over to prevent
slipping .

• Pr4>,·ide :i "shepher d 's 1.'fook►-Boir.s,, ;md li n�. Alw 
provide: for keeping a fusr•uid kit access ible near 1be pool.

THE MEASURE OF MAN ANO WOMAN 

Ctlild:ren 's Safely 
The dimensiooa l i.n foniu,tioo o�nl ine d belo w wu, obc-aincd
from che Code of  federal Regul1,uioos pubfi!Jhed bf the U.S.
Consumer Produc,: Safety Co1n 1nis sion, 1989.

No toy or 11,n- ide (<>t part Qf  :ul a.rride) $hould be small
enoug h  ro fit trttir ely w ith in a cyliocler of the dimem,ioos

ilh,1,w�tt-d. No portion of a mule should bt-capable of
emotri ng and pi:neu-aring to the foll dep1h of a awity in a test 
6xture witb tbe$C d1me,,s ions. An d no pacifier !Jho uld be
capable of be illg pulled 1hro ugb the Qpcnillg of$ lixmre with
thesie dinicns.ion!J while applyi.nK a 2--p <.Hmd foroc. Other
!Jllftty t«ommcnd;i tions include t� followins:

• Toy$ sbould huve imcg ra l i:<,lc:ir.<, rather rlrn n :i paim or
oth(-.r <:,;i:1t i11g that c.1n p,..->tl or tlike off.

• StTillgs or IJexible cords longer dun 12" (3048 mm) 011
pu ll to)il for children )'.:tungcr tha n lli,-t' 3 sho uld not bt
provide d wi th bead,s or othtr auae:hmc nt11 that could um�le
and fonn a loop .

• Flexible oords attached :none end to a lOY imended for use

in c:rib11 a1ld plaype n'°' .d,ould be less tha.n L2" (3048 mm)

long, If 11, a.ml fotms a !or.op, then c-he perimeter of the l<.)()1>
mu�t bt less tbnn 14" (3556 mm).

• This drawing i.hows rt(ommendcd diine ns ioos for a full­
s i� c:rib .

Al.so con1<idt:r the foll<>w i,ig wheo dcii igi,i,lg products ot
e,wiro nOkntii (or <bildrcn:

• Children often hiwc g{ety probl¢m� with window,.

• Ch. ildr<n get hurt if 11 <lc :>or is s wuog a1y1i1\.st them, .ind tbt)' 
can&« tinge:r11 p i 1)thcd between 1he .s.ill 11,i-d the door, on
bo,h the hio.gcd end the latching edg.e of the do or .

• Nonskid (mcrurtd'I floor muter i3 IS a.re bes1. 

• Av �,id 1bc use of  lc::ad-<ontem paiuts .

• Prov ide for keepine, me dicines.. chemie.3)$, poi!Jonii, :t1\d
fumm3bk material.I 01.11 of children's re ach.

• Oo nu, p ut objec:u 1h21 can beswu l\-owcd "''ithin the reach
o( childr<n.

• A1uicil')lltt siru.1.lio ns io which chi ldren <:110 be bun on
bicycles Qr ui<:ydes (.steep $ lopes, har d iur focts, etc.). 
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VEHICULAR ACCOMMODATION 

CONSTANT FACTORS IN VEHICUlAR SEATING 

11,e infonnat iq n  mickr «Constant l¼icrol'$ m Vehicular 
Sc:,uins" sh04 1 ld :i.lso be �nsult� for the nee. els of people in 

,·chick$. Note t hat the 6" '"" katu\f; posrurt IS on ly for the 
Jrivei; pastioCngtrs may prefer-a greater i;eat/lµc:kmll :ao�l e .
Tht 1 pel'('ICnti.lc ,;mall fem:ile driver a1td thC' 9 9  pcrc:mnle
Jasge ma1e dri�·tr ar c  shown in The alert pMt�re. 

Tbis diayam shows th<, hunu n hi;u� with o.pt,nu.un
ii1kk :ingle, op1imum knee, angle, a�d optimum .spine a.ml 
upper le g 11ngk:s for (1pcr.,r,ng .1 veh tdc. They art pr-acuc aUy 
the 11:une for all vthides.-; only the Boor .ainglc changes for r:ice

(.Ir!. sporu cars, S<"d:uis, trucks, \ ' Jll\S, b�$C!,, indu.ut�I
tquip,ntnt, .iml !it :uion:ary usu by rot,mn,g the 11001 bo�
.ibout chc same common hcc:1 point. 

Th e sellt.i:: and backrest could be oonsr am for .all vc:h1clc s.
The headresr will ch1mgc, f inoe the he:.d c1:1uet li nt must be
perpendkuJar to the chose� ro.,d lil'le. • , The \'eh.ick contour s will change dr11m-oc:iilly: the r.u :e '-':lr
ne eds low frontal re.�is1:mce, and tigt ir ultural and iodU:St1ial
vdtidt:ii 1M'.td a smalJ fronN<.>-«"'.,n dirocticm. since downwatd
vis.ibi l iry is very importint, whi le ;:ierodyn:lmics is not critk:.11.

St c erin1;•wheeJ dia1t1t1 cr.s var y for different vehicle$• aml 11ngling the whee l m.:i)' be: :m im prow:mc,u i11. some cases:, 10
m.aintai.n dw correct thigh dearame. 
• A rdaxing :rnkk .:angle is 1 000, assuming 61.5° for the

shl,e angle . This is a good angle fo r the rc$n ng left fc>Clt Or
(Of the righ t  fo(lt on the aocel eratot pedal at the oormal 
cruis e  spee d .  

• The kn« �ngle is g ood a1 I 1�120" for maximum pressure
oo the pc<bls. The 1W "''a-S chosen bec.a ui;e the kntt angle
bca.>mcs lesii when the I� is rai.std to btake. Also.. the fOO{
can form a.n angle of $5°, i( required. The .se:it-to-back 
: angle i.1 .showl'I �t 95° .  Tb c upper kg booe is shown 11t  3°. $() 

the leg boil(- and OOck.bont arc 98° f.95--100° is op(imum). 
• The hcadre.« must keep tht ht ad ccnm line vettKal in-' 

r.aoc ,c111, .a $-po� ar, nnd :m au1omobile. � ht:i.dl'CS( 
shou ld t,(' sptcia.lly nude f or the ta� c;iu dri ver .:ind have
sid e  suppom.

• Note tht si.x catcgoties o( vchidcs with 5° variarion.s
a lfotti:d 10 cac:h; thi:111: $11 variation; C3n � OY'trtiddcn if 
rcguiJed. 

ln/orn1fltit>11 {ro,,1 Hunw.11� 11213. J97.f; Hutnannlc 4/j/6 .,n4 
7/'tj/'J, 1981; mrd P•rtcll, 19$0, ic,m 1.u.:d u,d.:vtfop t� lat "nd 
tfug ,.tms m 1hi suuic'm.

. 
• V erticnl nnd forw:ud .Se3t dimensions arc gi�·eo for full $ent

adjusmmu at eac:h 5° Ii.De .  
• Tlw: br ,,kc•pe <l.:il prt:�ur e poim is shown. Trawl may Vfl1)' 

depending on the brake syn¢lTI .ind pteliSUre, Prtfernblt :ut
powcr-Qpm1ted b rakes to accommodate 98% o f the 
pos.sit>lc "''Or k fo«:c,

AGR
I
CULTURAL AND INOUSTRIAL EQUIPMENT 

These dr-.lwiogs show the �de view of the 99 pcrttin il_ e ouu 

and the I pe1cc-miJc woman, $¢;1ted. i'he ,SOCC)nd drawing 
shOW$ rhc f<.lp ,·it:w of each. The purpost of these layouts \\f3S
to esta l,Ji$h the loc:atiUf1 of control areas for a uac 1or-type 

enclosed vc shide • Th e starrir1g 1 >oi.1H for this type of seating is dl C  h«I point:
assume a $.hoc with an .appn ,x imn1t he,el height of 1..2 • (30 
rum), which gives a ((l()t angl e of 6.�. lo this e:.tsc, as.some 

the :allkle angle <O Ix- 96,5° . The ko� ,1.ngle of I l0° w:111 
chos,e o  to ke ep rhc lnrge ma,, stl'l:.'11 from front to ba ck, 
b«ausc this is the cr it ical dimension. Now the :ipine was 
dnawn :at lW from th e upper leg bone (daigh bone), wl,ich i$ 

a comfort a ngle. Th e h uman 6gu.re was draw n on t op of t his 

overlay aod ro111tcd until thi: � t  became as h.igh as 
1)C)ssiblt- tbt front edge is at a height of 19.S" (-49.S mm) and

the $t'.;n r efu enoc pl,me it at 17.8" (452 mm). The stat length
of 16.S* (419 mm) ma.kes 2 5-0 seat angle. Th e bGCbest
oe-,uct Linc - SCI at 1 0-0 fro m  the vcrt ic.:i l, made ;1 :1e:u• tO­
b,1ckl'C!:!1 ��sle of 9S0 , wl,ich is also a <omfOft ang le . 'l'bc 

ccntc-t of lumbOJ $-Uppc.>l."t » shown a:1 11 � (279 ,n1ul m the 

i1eat reJe11:n« pl a,)t, whkh is O.S" ( 13 mm) less for 

comparo1tss. This lcavC'S a 3" (76 m.mJ <:tca.r ope nmg for the
bumx:k,, .1nd S" (1 2 7  mm) for sa crum support 3• (76mm) 
above and h<'low the center of lumb.ar $Uppor t .  The 

tcm;aining diiaanc:e al the top is for thora<k supp ort, ma king
rhe b ackrest 20� (500 mm) high .  

Now this ume ana lysi$ i$ $h(,wn for 1he sma.JI 1 petcenrile
w oman. The chosen htight of th e  center of 1he lu mbi:ar 
pres-Sur e  b¢c.:ime $" {203 mm), wi 1h 2" (51 mm) abo, •e and
below tht oe-m« of lumbar preS-Surc,

AnaJyti.ng the sc at var iation$, wc find the iic..:it requiret a
vcrtlC al .:idju1111nent <)f 4.4" (112 mm) and a horiionial 
adjumntnt of 7" ( l 7S  mm), which see me d re::ISQnablt .  

The s1eeri 11 &  whctl is ploucd i.o the optimum p ositfo-n fo r 

bmh d ri\'lrrs. It shou ld tdescope .S" (127 ,run) and :ang le from
30 to 60°. 

Tht most useful hand pos.irions arc drnwn in for bmh
op«lltor.s. Theii S pe rttntile forces att listed; from this �vc
le: 1m 10 use only the 5 pcm:nrilc 'l'aloes of the J pertt,u1lt
wom an. 

Visio n  l ines ;1nd eolo t -pt«cpd oo limita tions a1 e  indicated
lot the , ·mica) head pOt1ition.s. The bead. o.-.an tilt fotw.\td 1 5° 

with t:(m1fort. fo foe,. tht ht ad (.an tilt clWly 30'° furw,ard and
bado:wa rd. The ma.x i ;num tO{ario n is aboot so� forw.:iid :and. 
badr;;ward. 

Top ,,j('.wS v.'f.re drawn 10 help IOCtlte cont ro l  area,\ for
both the 99 percenti le rnal'I �nd the 1 pct centilc woman. 
Sr ai:,-ing with rhc-legs and fixin g both wi��in tbt ¢01'.llforl
ta.nge yiekled a oommon aoccl�F.ttC)r p<.X1t110n. The br�l:e a11d
durch w1:1e ea.S)' to locate, lca vio g a 2" (51 mmJ miJuroum 
ber,,.•ceo each foot c;ont rC> I t<> pii:vent an inadvtrtc1 n 
oper3tion o( tht wrong conuol. 

A nujot oooccro was the anai)•sis of the lulnd <:on5ok
.are11$. The belle l(x:ation :appearttl to bt 4 • (102 mm� in b.l,ck
of the h eel line Md running b.:ick 12" (30$ mm>. Th,t
im p(.N'u:mt o. •011.S()lt is loo.-ated 11" (280 nun) Crom the 
op erntor's ccnrer line ,  and it t.x-tends outwaJd S" tll7 mm).
It  is taS)' to 1eac:h. lkyC>nd it is a dott� li1)t show iog a largtr 

oon,.ole a,�.1; any area outside th e primar y  con$Olc i;hOt1ld 
have onh ·  .sccc.m d.-ry O(mt rol, .  This en1i1 c console mus, be at 

leas, 2 • (s I mm) below the annres{$.
The mnre.st spacing of 20.S" (S20 mm) i� a f:tir

compr(>mise diSt.:lnce; 22" (559 rnml is optimum for drivers 

wearin g \ 'cry b eavy cl()(hing. The annrdt width s. i� of 3" 
(76 min) is oom for tabk; avoid the 2 • (51 mm) m1m mum.  An 

armrest kngdt of$" 1103 mm> i, short., 10 :i,•oid O\ •ttlspp ing
the pr im.:ir y CQJUQle to :1uch :.n extent that 1bt s1nall woma n

would e.ncountcr uoublc making wme ,1.djtl$lmtnt:,i. 
JJ wt w ere to design fo, the S pet ctntiJc w oman, who is 

59.S" ( 1520 mm> t-..l.11, die up-.and•down ,;,cat adjusuntl'I[ 
wouJd be 4 • 1102 mm) • .aod the forward�11J�;r.(t adj usttntl'lt 

would bes• 027 .nm). This cond ition might b e more
11«:eptt1ble, and the 11nnreft.s could be 10• (254 mm) long .  
S1na llet women may usie the 5 pcr,emjk $l"llt by us: in5 � 120° 

k nc,c angle and t ill ing the p elvic bo1M'. fotwa1 d .
V»fon .:i np:11 an d Mad-1ilt ang l�s a� sbowo in the side

vil"ws. Color--Ot tcctioo angles .ar<c shc,wn adj.;acent t0 the 

ho ri7:onrn l !tightline. Reaches and ranges a1e given; note thtit
the bent u-unk dimeNion m-r l,c limited by :r.houlder salct) '
belts . 

VEHICULAR ACCOMMODATION
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tiMALL WOl!,IAN 
1 PEAC(HTILI U$ P O P .
STATURE 58.l !N-1-!r&mm
YJEIGHT67.l LB-3Q.5KO 
SLUIAPO 

COMFORT AHOl,£9; 

SEAT ANGLES ... 95',.1&(1> F"ORALEAT 
KNEE ANIJI.E.110"-120" FOR STRENGTH 

ANKLE ANGl.E...91)'>...100"' FOR COMFORT 
ELBOW ANG&.E,,.80"-165• FOR OOUFORT 

UPPER AA l.f ANGl.E... .. O"- 3�• FOR COMFORT 

El. POINT
YSIS S TART$ Hl;RE

Ow AOAO CL£ARANCE 

NOTE: 
SHANK ANO THIG H  LINK$
ARE FOR:£.$HOATENEOFOA 
15' LEG $PAEAO IN PLAN

NOTE; 
SEAT RffERENCE PL ANE 
ANO&.ESGAREEOUAL TO 

CATEGORY ANGLES. 
(X)MPARTMENTS CHANGE 

CONSTAtH FACTORS IN VEHICLE SEATING 

1-�e-HEAD SUPPORl' REQ.JIREOONAACE CARS
OONSIOER HELi.iF'!" 

l11H HEAO CL.EARMICE 
_ e ·  FOR AOOGH TEARAm 
.. ,

WHEEL DIA.METERS 
RACE CAA . 1�12• (254-00S) 
SPORTCAR 12-14'(30S-356) 
AUTO 1 2-14' !305-356t 
TRUCKS 12-16'i30S-406> 
INOUST 13-18'(�457)

CA.TeGORY 
ANGLES 
,.. 

,.. 

ro• 

NOMINAL RANG£S 
OF \'EHICUl,.A,R
R.OOR Pt.MIi:$.
ROTATE F�OOAS 
TO AHY DEGREE. 
E-0 ,  AOTA'fE THE 20' 
Fl.OORSHOWH 
TO 17 .&• TO GET 
1$"00WNV!SION
FOR THE SMALi. 
WOMAN. 
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Vi.iK>n a1lglC$ are gi.vtD for the lef1 C}'e only; the- same
nngles tipply for th< right e ye. All 1X>l¢1s C3n be $«n JO" on
e1thCf side (1f the he.1d, looki ng $t.t.iight ahClld, l:,,111 1101 all 
rolots by the $ lut)C eye. 8in<.>tul:'l1 and mc:mocula.r 6dd, of 
vttw :ite indi<au;d; these, of oour,:;e, rotate wi1ti the head. 
�s,y nnd maxi11lum he.id m(n•tmcnis n� illuscrau:d. 

Special contro ls and revisions were ei<:iniin<-d, The$t
drnwin19 wt.re nude for a m<>tk-u p 11na))f$is usiog wood,
plywood, 1. -.i.rdboord, pl3s:iic, or metal Scale nwddt do not
give d,e sanw: impt<-ssion "'" fuLl-s.izOO �b, where opc::r.ucu-s
may rt) ' out controls t11td 1hc sc-.• uins for thtmselvei. On the
sidt view of tile 99 per.xntile en.in, nou• tbe indicated
de11fa11ces. abo�·t tbe he.id a,id behind 11,e htad for various
1ar.tim1. 

Also no� the D.llJ �ml cylinder grip11; .  8311 grip$ of 1.5 •
1J8 mm► diameter ;and ey'lindcr grip;: of 1,25" (32 m,n) 
d iamel·e r  are p,ef«able, to :1:uis(y the sm.illest users,

FORCES FOR HANO ANO FOOT CONTROLS 
Oo the clutn entitled "Stl'('ll@:tb of Men snd Women ," start
with the seat ed SO ptrccmile U.$. m:u,. With nn optimum
knee �ngle of 110-12<1', th e ball of hi.s foot teach¢$ the brake 

pedal with the for« of I l◄ lbf (507 Nl for S peteent ik men,
7 6  lbf (338 N) for S per«mile womeri.; t:ike 2/J )( 76 = SO lbf 
(222 N> for n no-str::iin reach. The brake pcdtil i.-$ nearly
f.tr.tight forward and is good for all uscr.s.

Rcg..1,ding d� .:ic4:detator, $CC the cban .. l�>t
Mea.su rememf. and Pedal Design.,. The restiog foot is ,.howo 

inn p0srnrc th at it good for a cruise speed; an angle of lO"
bc:l•)w this would be for a high llpeed .  and 1()0 3bove wo uld
be for 0". Ail additional 5° above ,his is the maximum
pOSition where the foot res.� as;tinst tbe pedal without 
c.t\1$ing 3ny pedal di:1pb.cemenr,

The followitig summarl'lts foot control spedfiaition::1:

Brake 

Resi1<1:,ntt: 10-SO lbf (44.5-222.4 N)

Fr\.'t"play: 1.2• (.10 mm) 

1>edal crave! (dquble for booll$): 0 . 5 -2.5" • t 3-64 mm)

Hei ght �bove aca:der:llot : '1.2" (30 ,n.m) for p<.)Wtr-11ssistcd
bt11kcs; 3.6" ($ti mml fur ul.'l35.1ist ed foot opcr atioo

A..-«lera1or  

Rois.1�1.1,cc; 4 -10 \h f  t 17 . 8 -'14.S N) 

Free play: S-

}.bxinium tr.wtl: 20"

l(etunli ng t<> the ct'l:i11 .. Strength of Meo and Womtn,H Ofle 

ma)' dc:mcnif)C a few hand for,:-es a \ •a ibbl e. To work al 11
console oo the right•hal'ld sidt, u.sc: the thin lioe hand ;<ind the 

.S pt«:tmiJe forces for women. 
Since the conrrol� ;<irt 10 the right, 1akc 84 %, of the va lue$;

for example, fo r pushing 30" forward: 20.2 lbf (90 N), .:iod
for p,111i ni;: 23.S lbf (10S N). Por pushing vety dose forward: 
t 9.3 lb( �85.7 N), a,id for pullms very dose f c>rw11td: 13.4 lbf 
(59.6 N).  Thest forces .:ire best worked r11dially to the
tl,oulde r  pivot.

For moving to the right (1,1ill using $'4% of th e vali.tes) : S.4
lbf (3,7 N): and for m<>\·i,tg to  the left : 12.6 Lbf ($7.1 N).  ln
the !).,ck position, for moving lO rh c  right: 9.2 lbf 141.2 N);
ind for m<.>vi ng to the left: 10.9 IM(♦$.? N).

Othct "3I UC$ may be t:.tkC11 tc> ,uit II panic11lar condition.
Looking :tt the man 1>0 the right, we find that hii; body

pc.lt'ltuJC is no1 :1r:ibk. An y forcd 1'1\II}' be <:b�i:n, but take 1/3
,.,f the values :1hc)wn for 1he small woman in <>rdet to incl ude 

99% of dw adu lt popullltioo.

Grip Str':!':£1h

Women 

Maximum kg 

59.3 

JS,S 

Duration in sec 

63,1 

73.9 

I,, gtllC'1al, muscle .strco151h i� s,eater in mtl'I than io women,
while ph)•sic-..ll cndur.wtt tends co bt gcca1er in wo,nen tha n 

in m en .  

VEHICULAR ACCOMMODAT ION 

• 

m 
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OEl'ff:SSEO. 
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BEST DESIGN VAWES: 
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NC> W¢'tAli FOACES, 
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110, I 20" OPTlMUt.1 
13$-156'V.RGE· 

,OOCE$ 
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1 lSWEIQI-IT: .45.16 KG 
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SAf:E PUSH OR POU. WITH 
20R I WIUO OH 9ACl<AN0 
\'11THOOO() TRACtlON' .  
I.EN 60 w,: {2G7 NJ 
\YOMl:N 'OL.8, (17tlNJ 
SAFE OCCASIONM. 'flCJCiHl 
LF'TlW) WITH 2 HA.NOS UP 
TO -1 FT (1220 mm) WITH 
LEO I.IF"T • eAO< LITT IS '10%. 
I.ENSO L8 f23KG) 
W0MEll 33L8(1SKG) 

SAFE 1'11:IGtffTO CAAR'Y A 
DISTANCE· 6AG 0A 6ACl<PA¢K. 
i.EN4U.8 liOl<G) 
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FOOT CONTROLS ON VEHICLES 
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t9 PEACENT-.E U$ MAN 
SlATURE_75.6" (1920mm) 
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• 
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El 

DISPLAYS 

ll'lt prefe r:iblt rta<h is that of the small woman sittiQg, with a 
l'l.ldl1 »  a0011t the sfi(,i1Jder pi, •ot of26 .S0 

•67 .2 rnn,) :i nd
droppir tg until ir rouchC1i the.deck of the ooosole. 'Otis ind11da; 

a 3• (76 mm> shoulder mO\x-meot ,  With an addit iom.al , .. flS2
mm! bend U> the lnm.k, she c.111 R'"-'Ch the 24"-widt (610 mm)
panel. The � I OCilOOn fur ii display is in 11 .3()'>01),x 1$11 up 
:ind down l!'O!n tht ttbxtd sigh, line. 111c; allows a per(ra 

visual circle with a diameter of 11 • f280 mm) on any of the 
fo111: 1.,:1t1ljl)I�. This i,; th e :a� for the m.:11<1 i.m1)1)rtam displays.,
wi th Of witho11t manu al corrtCrions. and  for a mooiror.

CIRCULAR ANALOG ANO DIGITAL DISPLAYS

Prefer circular di:a ls, semi-drcul::ir di:d s, check di :d s, :and
zone-coded dials. Counter. me<haoi"al .  and dig i1a.l dial, arc
useful, at arc <l<'>t·m:urix :md .sti:;mem•m:urix re:idours : and 
graphic displa ys. Use simplifying $C:81cS ,md indices as Mlown.

A,·oiJ om:ue poin ttrt .  Make die pointer wid tb :is ro?quired
:11ld t:iptr the end of it to inMdl the tni,,ot index w idth. The 
oolors of the pointtr 11nd the ifldkes sl,Qold m111.::h, ei:;pl!Ci. illy 

i( 1he poimer i.s, to bt flush witb the ind ie('S,

CIRCULAR ANALOG AND GRAPHIC DISPLAYS 

Prtfcr a dial diameter t;1f :Z,7.5-4" ( 5 7 -102 mm), 01 for high
accur:icy, 1m>:ftr �" (102-152 mm).Start O 10 1be ld1 o(
{he boctom of du: di,d ( e.g., .at 9 Q'doc.k) .ind ,1lw11)'l count 
dockwist: p tm ing O a, 12 o 'clock is also ac<tp(:.lblt.
Numb ers art usuall)' o utside the i.ndi<cs; v«y small di als.. 
cht:cl d ialii, and :, ,on�O(led dL,lt re,1uirt the number.< intide. 

Graphic di.splays using LEDs and LCDs 1 m: easy t o  read
and c,n convey l' nucl1 infoun:uion in a 11m all �pac e .  

Markings 
AU numbtrs .s.houJd re.ad , ·erikally, Use sim ple s:i.nw«i.f
numbert and letter\<, Av<lid fancy p(>int<'!nl, tr.-dc namtt, and
logos, Kctp pointers sim ple fS<:c d rawing). Nott the optlmwn
proporLions for a de..rly reoogtlita ble direction.11 arrow.

Pointers 
Pointer widths, arc .sp«:ili ,e-d f or different di als as follows;
0.031" ( .8 mm) fof 2 • (26 mm) di:ik
0.062 • (1.6 mm) for 3 • (76 mm) dials .  
0.094 • (2.4 mm) for 4 • (101 .6 mm) cl�k 

Plctotlal lndleators
Pktwcs Cln grcarly assist in the intcrpremion of sp ecial 
rclnrfon�hips ( e.s., ;iircNfr altitude, pitch And r(>ll), and n.l.�o
for componeots ( e.g., lbp iodiouo rs), Symbo li anm oonfoml 
dirc-ctionall y with the obje« or C(Nnpon-tnt$ they repreient. 

THE MEASURE OF MAN ANO WOMAN 

Signal and Warning,Lights
Ughtcd di$playi; cnn be Qmnidirocti (lnal. They <: :m be: s imple
indicator'$ on a panel, with t}uhin g  indk:1uors m signal an
1tbnonua1 rondirioo. M«ers ain have$i.gnal light:S t o  em phasiic
that iiaft limit11 ;ir,e beins e.xc:ttded. ;i1ld so on. Multi-pcojcction
indiaitors can .show pi,cwres, Oo w  eham, n umeritll.l �dou�,
,lr ve rbal dat:,. Ma�e, w11..rn i11g li.ghts sho uld be used iJ s igMls
art e.xtcnsi \ 't or b tyond normal \'icwi ng. 

Annuoc:i.itor (Xlnds ii� ·e "is1llll CQmm :mds. An a11nunciat(1t
p:irtcl dispbying a matrix o( s imple irtdi01toci i.o tht opcimum
,•1ewins nrc;1 can rcpl.ic:c sign::1111 <m ma ny $Cltte� deviOC$:. 

Back •lighted panels with  color c oding are the Ix-it way of
prCS<"nti.1:tg pictorial djsp lays .  

Do 1101 ov ernfie liglucd displays, and, if J)Oiisibk, kc:cp lht,n
within the 30° cone, prdetobly io t he 15° downward  ,•iew.
Keep colors to a , nin imum . The loU owing g uide to signal ligh t 

colors has been d e\•dopc,d for oolor·dclidtnt ob.sem:r.s:
Whit e 

iii a gene,:ml iit:Uull indil.'..1t( l r .  
Red deo()(cs situtnioo critic11l; m.ilfonc tioning. 
Gretn dcno1u safe-, nomiM I, or go-ab cad conditioni. 
Amber or Yellow deno{(S a nocd for caurion. 
Conside r  providi ng two bri.ghmesscs , one f or d.t)• ligbt Md 
one for nighttime u.� A m�uc bl :1ck p:md c-..n improve 1hc:
effectiveness of .signaJs. lsola1e the inosi e ritic:al signa ls f ro m

me others. Llk.ii�1t;1r lights nted no t be l:arg e robe ef(mi ve;
pr oper choice of rolot a1ld intcnsicy :itc: the: impor tant fo(ton. 

f111.sh.ing ligh1s are more effecc-i,·e in 11ur11c;1ing anen tic,n 
001 :i.te ,note disru rb ing 10 the obs«wr . The rcoom.mendtd
&sh rate is 4 Clashes p�r second. wit h  .ip proxim�td)' cqu.il
time f� hg.ht and dark duration� . 

llECTRONIC DISPLAYS 

In g ener.11, the , ·iewmg distunoc 11ho,11!d be 12 ... 18' (305-46()
min). Foe 1n0te individu:il use, 7 -14" ( 1,80-360 mm) is :a
su iw.bk dis1ance. For 1wo oc more obser,·trs, pu(« 24-30"
(610- 760 mmJ. The cllloplny lilCret:n shoulcl be perpenditul.:ir to
the nomlal sight line. or no gre-,u« than 30° off axis,The minimum sign;al sl'l:e iii l 1nin11te of v isual ani:;le. Th e 

minimum sigt1:tl duration is 0.2 s c:cond t. 
SignaJ br ightness 110d eonrr\\SI with  the bold.ground i;h041ld

be as g"-'3t :i s possibk .  Co1ura� usualty tx«eds 1 rnL 
A mb iem illum in.ariOfl �houlcl not rdloct (rc,m the face c,f

1he p.1nel 0t display screen. Use hoodt (>r fil1ctt, if no:<:!i�1ry.

Dat a;,, this 14t.tfon .rte aJ.tpttd {mm Human,rnlc, ◄/5/6, J98J; 
0rtJ>f...St, t960; 11ml Wood6Qll, 1981, 
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MANUAL CONTROLS 

The prderablc 11."'"Jch is t li :H of the s.l1lal1 wOUl.30 $:ir1.i 1lg with :'I
horizoatal sigh.1 l ine� t.cr r cac;h ;1.nw,l1nf$ 10 a rudillS. of 26,S''
f672 1nm) $winging 3bout the shoulder pivot and droppi.11g
until it tou ches tht dtc-k of the four 001looles. This indudts a
3� (75 mm) shoul de r  movement. For do�•in work, t.;i\:c ;i 

12 • r adi u,s  (305 nun I about the elbow pivot of tbt .s.:maU
wom:m �tting at o ,.e of the co,uoles. Add ir-.g 3• (1S mm) of
dhow mo,·cmcnt will all ow her m moch -any area on the 
d«k. 

The bes, height is ob1:1.incd by starting 3 t  1h e to p o( her 
:shoulder and running d< .1wn until her hand touches the deck.
The narrow width of  the 2◄" (6'10 mm) oonsok will ptnni t 

he r  to tou,h any are a of the dec.k. 

Economy of Human Motion I
fh ·e kinds of m otion foll ow, i.n ord er of focrc3s iog effort , 
e:xerti<int a nd time of  o p«ation:
I. Finger.
2. fi1lgtt ar1d wris t.
3. Finger , wrillt) and fore-cum, 
4. Finger , wrist. forea.rru. and upp« u m .
5 .  Finger, wti st, fore:um, uppt1 :um, a,1J b ody.
Ther<: is <>•>e exccptiol'.I: ,'lriSt nl<>tion ¢,111 be more fatiguing
th an finger moti o n .Try to keep tbe wris t :ind foaan n in :is 

near n ;tr.iight l ine 11$ p�$ible when working wi1h t he 

standard kt-yboard for monitoN. 

Acc.urate Reach Determinants 
Graph>'al analysis of dynamic moc-ioru sh ouJd b e made,
rnking foto a.ccoun1 the l':'l1ious movemems of 1hl' !:houJder
pivQt ;m d  tt.e different baod posrures used w ith the , ·ari0\1$
comtols . Reach can be illCl'C:'ISCd by e,cteodil\g the $boulder,
rotating the uunk1 aod bending the trun k, or by :'l
oomb in:niun of these motion:; .  The di.seance varies 11cx:ord iog 
to whether the m orion 1:tk<'S place dfr«dy in front of tb c 
opcta101 or to the side (or some p()int in betwe en> anc l
wbctb cr the o pera tor is :a woman or a m. ;m.

Control Organization
Frequently c>pernted a.introl$ ,J,�1ld be the m�t IIC(;cssjb lc: 
ones, ,•i.su.311)' as well as physicall y. Em-erg.ency cont rol$ iua.y 
fit dti.s ca.u :gory ,  but if they inl'oh·c a ri sk tbcy must be
ptO(Cct� fr om in.3dverteni optr3tiOn. Rda.1NI oc:mtrc>I:. 
,:;ho,uld l,e gro1.1pcd togethe r  in a log i�I JXlUCrrt,

THE MEASURE OF MAN ANO WOMAN 

To :tdtievc r:ipid, f!'m>r-frtt petfor,tun«, provide :'lnl ple
ck�r11ncc of 6-S" (152,..2()3 mm J abo,·� �nd af()lmd c<mtro,1$ 

in casil)' ,cached arc-as and twitt this in h ardeM<H'ctch aicas
to accorumodatc bl ind re.aching. Th e sequ ence of mo"cments
durin g (lpt!r.ati,)n of �mtrols £hou lcl be 11 h1)rt, effective, 
harmoni ous ,  and smooth; backtrack ing ,  repeated mO\'('ffiCt\tS..
-:iod indi,ect moti on s :1rc to be -:.,· oided .

Symmcuy of motion for simultaneous opcr.ati ons in votving 
botb h.mds s,w�s time t1od r<:dt1,ccs c-,ror.s. Cootro l roocions 
should be n:ituNtl, 1:iking muscubJ tfhcicncy and dirocti0'1
inw c1.m5idtr.ation .  $11md1mlb-,9tion o,f a,ntro-1 looation on 
machines Of vehicles reduces errors a nd acddcors: wb cn rhc
operator ua nsfcl'8 f rom one. pi(,oe of cquipm c m  to anorhc r.

G.rip De:signs
Ha.1ld g rips sho uld conform to use a.,id h:ind n,otioo, ind :ill
handles should fed comfortable-; use rounded sha pe s and 
cyl indric.al sr ips.. Thin h:mcllti; cur under hw"}' loodmg.
Gripping h andJ.es 1ba1 art too huge feels i�c ur c. A di.amt1cr 
of 0.875--1.25• ( 2 2 -32 mm) i, the optimal rang e. 

The ball Of $lmilar grips are used for heav y and l ight 

lo11di.og. Their slu:tpcs need oot be an exact s phtrc ii the 
handle is 1-ock("d onto the shaft . FOJ door levers, use the l•
sb11pcd, nQt the T•sh11ped h11odle. 

High•Torque and Rotary Knobs 
A h il{h •tUrque kn<,b i:1 a rui;s«I v:.ilve lmo,b with 11 1.$ -3"
(38-76 mm) diame rer. ·1be periphery is notched fOf ling er grips.
Us e 1 • (HA n'un) dia,neter knobs for noncritical 
11diustmeots, slleh .is for volume, focus , a.nd dimming, which
require l itti<' fo roe. Use 2 • (SI mm) di.imccer knobs for 

c ri�J adjustments, Stl('h as tun.ing or ltequcncy selecti o 1l .
Knur ling ii. ;idvantag«>us for l ight finger srips. 

Ott.anted Knobs 
Good for multiple posi1i oninS, dettn1ed knobt ;ire ! e:1111 
suscepcibk tQ in11dve nem opmuio, n  and pro vide g ood space
«'OtKltUy. But d)ty art slowtr thal'I all th e abo,-e types, r equfri ,�
proc:isc ucnlc and visu ,,I disaimirurioo . Th e b«t diam,etcr i$ 

2· ($1 mm) Qr 1-ei;i; with  a pointc:J o.1s· (15> mro) dtep. 

Cranks 
Crli.nks are good for �tioos of roorc than 1 W .  ThC>•  arc used
mosdy for rn;1chit1¢ cools :ind 6nc precision work. The smalle$1
oi these h as a 0.5'' (13 m,nl r:idius for model work, .1nd 1h1: 
largt$t has a 20" (SOS m.mJ rt1di11S th.ite11n be opc-.natcd b y 
the avern.ge man a nd the brge won�an. For all a.dubs, prefer :i 
radiuli of 8" (20;l mm) m ounted ;it the proper hei gh t.

, 
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HAND DATA 
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MANUAL CONTROLS 
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Hand Wheels
Hand whceb :ace good fl)f automobt lc� ai.Jplancti, t<)(')I$,  �nd
val\'CS.. Finf;,o?t grips shc.>uld k provide d whc.rc: h e:"'y loods inc
in\ •olvcd .  FQr vehicks.. pno-fc:r "' 'heels of 7-21 • ( 178-S33 1nm).
with three spok� providing ao opei1 view of dis..plays or cr.1flie. 

Push Buttons 
Pl1sb-bunoos :.ire av:ii l.ablc in :i i;:�t v arieq' 1)f types, Si1d 
run O.S ... J" (13-25 mm) i1) height and 0 . 5 -2 • l 1 3 -5 I mm) in
leni;th; loog. 1.-b,ds can be:: put Oil 1bC' faces of 1hc longer 
buno ns. P.:ilm sizes ire :ilso given.

611t1MS should sive the opcrilt<1r positive fcedlxtck to
11how acriv1u i1m o( the w111rol. l'hi.s e.in b e provided by 

inw'l)Or.\ti.ng a \;l!nSory or :n1chble dick w�n the motion i3
c:i.rticd ou t .  Push-oo�piMh•<i( types nre 1lOt M good, b ecause 

they <:11ncel ou t  th e expected movcmtl'ltl! for "'on.,. 

Roeker, Toggle, and Slide Switches 
R<dC"I' S'-''itches<::atry imporb1U me�� on the front fae<::, in
addition lO the titles that mus, 11ppeat o n the panel fott .  Jl.oc:ker
switi:hct mus, be C)rien1ed the $.!ml' way as the t<isglt'switch:
«off" is alw .1)'$ down or h) the left.  The s.impkst ro681 e switc.:bei
arc 'attUl'.lte if they follow ,his rule . If cr iple-p0sitioo $witches
:ite used, their posirio1, m:l}' not be i nuncdia tcly :ipp:1.rent ,
Toggle$ u'><by take many forms.; $(1,llM' hn\te a flip CO\tCJ, and
,;o o n .  Slick $Witches m\ 1$t have th e " off" down or tq  the le f t ,
11v::ir p0sitioo is <liffi<::ult 10 dercrmi1)e ii the 111,)1 is long .

Thumbwheels 
Thumbwhoc:ls, wllicl\ aie difficult 10 rea.d, mus1 s.lso be .. o(f"
when down or to th e ldL They $Ir e co,wenient .:ind widely
u.�ed oo small audio 1'¢ttivers 31\d pla.ycn;.

Triggers and Tool Grips 
Provide II full hnger grip for the uiggu of al lean 1.t • (27
mm► in diamcier for use . w ith g.]1.wes.. Orhcr dinlCflSioos ,.if the
hand grip on vary depending on the foroe t o  be exerted as 

Ions ,u t he minimums ue prtstl'Ved,

Joysticks and light Pens
Joystitks t11kt: loogcr t o  u11e than a Jight pt,,. while the light
pen,, mor e fatiguing ro use, because it needs to be prccii;c:ly
fuced upon it s  obiec1.
Diame ter r:iilges are a i  follows:
Ma,:imum dL111letcr: 6� pS2 mm). Off11 et i.s 1" (2$.4 mm), 
Opnmu1n diameter : 3-4" (76-102 mm), 0� is0.8" (20..l 11\!U).
Minimum cli..1meter: 1,2$" (32 inml, Off� is 0.4" •10 mm).

Computer Mi ce
The mouse r.u\g<' is .imple as take n frrnn milit"ry souroes..

Length : 2.8-4.7' ( 7 1 -119 mml, 
Wi-dth; J.6 -2.8� 141-7 mm) .  
O eyth: 1.0 .. 1.6" (25-4l mm). 

·n.c, $t011Ue:1t urut is l)eu - .  As ao alternarh·e. d1tl't is a &:.anniog 
d,evitt. ln dlis ost, th<' <.:ord retn;;w es to the back e nd C)r tu
1he opaatur's s ide . 

foot Mo"cment and Pedal Design 
Coruult "Vehitt1lar Acoorn.modation .. and refer to the le.fl
sid e of t he <Ir a  wing for pedal drsigri. Th� bt:t.ke pedal width

i$ 3· t76 rnm x 4.15" (121 mm)); th.is is opnm:t1 for 

indu s1ri11I putpOSC-$,
Th e aoct.lera tor o,ust 1\0( be (>11tside th<' 001nfort angle o{

any ope rat or .  In this case, 20<> is the m-1ximum angle for th<'
small woman, The <:omfort range ill bdsed on ,ht
;,ccommoc;l.itiun of both the fo(I{ of the large 1nan and of dt¢
m11II woouin, $0 th2t each c.ain pl:ioc the ball of the foot on 
the ped11J. The max. iinum :.mglc is .;O" from t he verti cal lie*.
A $-p«d t>f ieto is at 3S°, the resring, foo1 position is at 45",
11nd full sp«cl i11111 SS". The l:im�r i.s the Rt>ut plane; h(l\'leVcr .
the Ooor pfaoc on the left side t$ 4.S°' f<>t the l"C$ting foot, 

In the s:amc- dr.lwing, the (o()t positions Me list(Q at tbc
bouom right, showing the 99 percc mik 111:10 ond the 1
percc,uile WQIJ\iln. The drawinK :ihows the;, ,malldin g  Of $itti.ng
posiriooi; nnd gi � ·es bt1ll-of•th<'•fooc loc.1tions for bllth.

Jus1 above;, this is th e bicycle pedal for nd ults and youthll
.,nd tric)"de for toddlers gh,ini; th¢ pe<l�l $i-t.tS, the 111diu� of
th¢ pcd.,J, a.nd the ocnN"r line for 1oiiroek¢t wb eek 

The poruble (oO( pedal, foO( bar, 11nd ?-'<!:al bar 1.�n b e 

us«! by tith¢r fo(lf. These arc u:mally for m.ii:hiot tools..

Oirectior1 ot Operations
Thill dtawing clc:uly la y s  out the dir ection$ in which
operat1ont ;u� performed whi)e sining :11 oon tri,1 pan,els. 
NM¢ th.at t he di,ection of .:i movement vaTits witb t he 

foe:ttfon of ,he p11nd on which i t  i.s mount ed .

/J{l/1,1 u ,  1'1is 1«tir»• h>fi'# bff,, 11.-Japud f,Q,11 Huoollt'ISo;llk 41516. 
1981: Dt(rJf .. u, J960: (l1'd MIJ,,.!.TD l.f12C. r9Sr.

MANUAL CONTRO LS 

II 
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IIEACH CAN 8£ ll�EASEO 
8Y t..OVII� SMOOW(.� tORGIIIPPNG, �
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_..... ClOCK.WIS!} 0 gtRT 
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,:_ . _  _ _ • 
DIRECTION OF OPERATION FOR MANUAL 

IF CfERATCft A()Tll.lES HIS Of! 11�1\ a00Y PA�S 'Y' Ali!) 'Z' OR 'O. All!) l1' MUST Kl.VI IO(NTIC,.LLAVOOT � comAOLSAS T«E CtNlCA PAll!L 'X 'OA'O .',1,\'0IO USI! 011 AV<Et.$ 'VY' N...o ·zr AS fOlHT• AloO t.E�·AClUA'n!O CCUTA().s1.£1,0 lOJIM9100ffV LCCATE All oomAOI.S IN me+a Of Of'ERIJOl'IS' SHOJLOERSHOAIZOtHAL F>\MEI.S IIA'f 61 TU,ta) Uf'WAf!O li'I". SIDC PAIIEl.$A.nE aao\V AAlro'AeSTa.CENTERPANEl ISTAl).E HEIGHT�ArhJ"f 10 Cfl 11" A00\1£ SEAT FOA LEO ct.EARIWCE AUl0.W,OTl',1! 'T'l'f>t 0A$H WOU..0 FOLLOW Al.It.ES 011 PAN!L '() • PUSl-! A1'C> F\ILL ¢()NlTICt,.$ VSI.MU. V PUU.FOR ON' OFI 1NCPEA$f.' INJPUSH l'-OR '¢ff" OR ·l)liCllEA$E.' 
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THE ENVIRONMENT 

NOI
SE 

Noise i;s ,mwaotc<l sound.Uthe ooise is \'Cry loud, it may

drun agc the e ar .  HC-1ring loss doc to the !loise of lll:'ln•m.ide

tq1 1 1pment i s  an ""i,,du.strial di-sc-.ue ... 
N(,is t  is mta.wrcd i,� decibels {dB,). The formula is:

number Qr dB = 20 log(*l 
wbrrc r, = s ou1 .d pressure undtr oonsic.kr,uion tmd 1': =

1e(cren« sound pressutc-, b39Cd on the lowest audible S()l1nd

preis urc i,, young l»en. Tnctcasins the sound prtSsmc 10 

times increaSC$ tht lo1>dne� by 20 dB,. 
Pure u>nes arc i;ounds with a si.oa,le frcq\k!rn!}'; howcvet,

mo.st wun& i.:ootain lW4.":ttoncs. 
Sounds arc cha ranc-r)ud and diffe�iuia� according t o

tht foJ l()wing variables :
• Pitch, whkh wries ac;cQrding tc:> frequency. (Pitch also

affects lo udness.) 
• Loudness, or intensity (al.so affcru pitch>.

• Ti.,nbrc, ot qu11l it)' lC,g,, musical in111romcn1s ar< id<nti6cd
b)' their r imbtc). 

• Tone.. <har11c1e t il.¢d by :a r¢gulu.r «pealin g "'ave: p:mem,
• Pure tone, prod1Krd by a 11ingle frc:quency.
• C<>mple.x tOl\e- ,  produ«d by �evcra l diffet eot frtqtk'ock,i .
• Noise, <:h�r:1c1criied. by irreg ular Wfl\'c p:ineroii.
• 'X('hitc noise, ch�racrcri:tcd by a cont inuol 1S spccuutn of a

wide t an.gc l'tf frequencies, 
• Pmk noi..sc, 11i.mila, 10 white m,ise, but the sp cet:r um dccl ind

as a function of frequency :u a nm: o( J d$ pd OGt.i,•e. 

1'bc m<>� annoying $(Hmds ioch»d e loud wunds ab<,ve 6 0  dO,
whkh cun $00liCtimd cause involuntRry stonµch 
contr:acrioo s. Otbc-ri arc cbar.1ttt:1ittd by: 

• lnctt;J.$.ing loudness of p itch .
• High pitcb.
• l.ollll, dur.uioo of k)udocss Qr high pi«:h.
• M.odula tioo�t is, u'rcg-.iln variab le $0Uod$.
• Pure tQnd (8191 H2 the mo« ,  and 156, 512, 1024 1+1. the

least ). 

r,.:-.,i..se has the foUowins effects on h-.im:u,s , which can, in 

nun, affec:1 the higher menlal procdSCS: 

• Nel'vow.ne ss.
• lrriabili iy.
• Fatigue .
Noise can wmetimC'$ be useful. h helps us dc-tcct when thio.g s
ate not operat ing cor rcc.:tl)'; for exa n1plc, we ctin hc:i.r :i 
-11110,nobi lc's engine uoobk. Beca use of noiK, � may <U:tect 
coodiriOl'l$ that require e,ncrgwcy ;1cci00$. 

Noise c11n be min.imi:eed b } '  the following m(tlnS:

♦ Rek>C:'lt ing the SOUIC.:C. 
• Designing t1-wustically (consider tbc pr<>pOrtioni.ni;. of

room.i). 
• J\pplyio.g acou!ltical oocdi1.uns, for sound abl.orpli(l¢l..
• Applyin�damping mau:rials) ro reduce vibrating met-:i1.

• $hQck•m ounting m<,c:h.lnic al d,ives, ere. 
• Crcati.ng so un d  b:irric n .
• Provid ing per1;01 ,:i l prottttioo dc,•iecs (car ph1:gs, muf{s,

«(,).
• Ma.sking (e ,g., mu.sK c1:1n coooe.,1 kitchen noisc-s). 
• Kee-ping vtnti l1:1,1ion fans from c-x.oeeding SS h per $0C01 id

(16.8 mis) t ip speed and air vt.locity 1,dow 1S00 h per 
minute {27,432 mlsl. 

He.airing Activity and Ranges 
l n  1881, whe n  the ,•ok:auo Krahto:i, n(tlr Sumatr a, bie"' up,

people beard it 1000 miles away. Of course, thunder otn also

be bc- ard nuny miles away. NO(e al$0 the following: 
• Tbe highest frequency rep<>rtcd 111udible w.a, 100,000 Hz.. 
• The \o-.•odt frequency rep�ttd audil.>le was$ Hr.,

• Soond :i.1 160 dB kill$ t:null ao im als,
• The thttS:hold (upper limit) of p.iin to t he cat is 140 dB,
• Sounds that reach the threshold o f  feeling .ire about $

billion t iules tbc en ergy o f  :a whii;pe1. 
• Sitens snd 1 n«h1mical de vices ca n be beard for 5 roilc:i.
• Music al range is .ibou.1 U-20,000 Hx.; the �.r's g,etuc"

sensitivit y range is 5()()-4000 H�. 

• Sound tha t is felt but not heard is 1 -30 Hi,
• Hurn.;:ins can hear air 1n ol-ccules hitting Otl<' anQCh« in n 

pcrftttl}' anechoic n>Olll, 
• The human voioe e.in be hcnrd 5 mi l� awa)' -.indtl' ide11I

conditions. 

• 1nc threshold of  O<'tcetability ii .S-10 dB (somuls artc hc.itd,

b ut w<,rds are not dinini;.uishabk). 

• Th< thre.<1hold Qf percepobili ty is 13-1S d.& {:10unds  of 
w<,rds do l;,e<omc di11tinguii;hable a s  w(ltds), 

• The thre11hold of intelligibility �s 17-21 d6 (words in 

combioation convey mea uin5) .
• Visu:11 stimulus ctin .i.ffect auditory ac�1\1y.
I !ear ing loss progre»ts with a ge .
• J\ i:hild c11n he:it 20,000 Hi-
• At tlw age of .10, ooc can hC\llr oo. ly up t<> 15,000 Hz,
• At the 11gt of SO, on ly up to 13,000 H!I. ca n be heud.
• He:iting 1(1"lS ioc.ren.lo'eS at a ,onstant ra t e ....,ith .:idvancins

age. from a min imum Qf 1% to 3.5% pe r y ear (b1111ed on
pitch), 

• With increasing age ;1od a 45-<IS loss Qf M::it ing -1bility) it
will be d ifficult ro un d«sr.ind direct COLwcnatioo. 

• With a 6S�d8 loss of heari.ng abtlicy, it become: diffic-.ilt to
hear O\'er the phone.

Voice Measuremems 

Tbc v oice range is abou t  125-5000 Hz. I n  spc«h, the m(.)$l

powerfol �oun d  wn,·cs a,c cal'fied by frcqu cniei,;os befow 

1000 Hx.. 
• The aver�ge frcquenq of tllot' n,9n•� voice UI 128 fu. 
• The a, ·c:;ru.ge frequency of the wor .n,m 's vo ic;c is 256 H1 ..
• SLL l$ptech lnt«(erenoe u � ·ell v:ule s from 600 t o  4800 Hl . .  

THE ENVIRONMENT 
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Noise Lents aad Thrultelff
lnt«m,ucm ,wisu /It U)S dS cnn cause hearing loss, and
C10nm111Qm ftQGff 1111 .a 9,t,c18 ln-d C'&.n ;lUO aus.e bearfflg 
loss ,  Tcmpllt'ary dtafu('1� C$n rtsuh from noiso o( JOO d: B .
Prolollgflt lf'XPC)P.lff to node' ol BO d& can causr fa.tigue. 
1'he intcrfNenoe leYd for convus:.mo,1 is ◄S dB. Cau,a of
nc)ffe, mn� IJ1 .. ,rum noi5t ha.s bcm ml',SUttd, 
aud Spt'(iftcd 1\0m: liLtUN $tr hated  1n the ubk bdow ,
IICCOr-dffl6 tO clecibt-1 lnid.

N� Sou.-cn an.J Seul,!!:1 dll

Ram itt, u1 rbojr1 POOO-lb thr'™'l ,20-170 

75-p •«t om\estrt, pipe 0tga.n, iboegua, 
large 1>istol 14S 
Siren (100 ft> , sm11ll aimaft 136 

II Drop h,unmu. subamniw�at rooat 
l#il foll �peed) 100-IJO 
Htdmu\i,: pn« U h) 128 
R1tte paa(4 fd 102-12-11 

Piaoo, boikr room (n,allilinu1n) J26 

11-.ik'Um.aric thipp1ng hamm« 107 ... (lJ 
rhundtr OW"rrbead. psinf.U,, bbtiJls rad» tl0-120 

p;,,....., 104-116

Ci rculu uw 100-116
Mu lnplc s.1ndbl.ts1 unit 11S 

Soowmol>ilt 106-113

Jet �ne tNl •Cl)t'llfol rOom 112
AUT(ln\OOC punch prep (J ft) 110

I lilnd (11,1«1\lttg mtt'l mte•l. 
tr ip 11nd �d h.anun<:r (00,..( 10 
iwin•cnginc :a.itpl.:ine, +-ft loom,
automobile on bighwty 110 

Punch pres. 96-108 
-

Chippng �ftUl'IC'r (3 ft). woodwottcuig � 107 
8.uid N"' on i.bttt lnl"tal 106 

Airl iner inrt'1ior 105 

I 
Cuu,ft aaw ll. kt,., wood platw"r 104 

. ..  ·••u ••1n ,.,f'I .. AM 

Noi.w Sour«1 and Scuin151 

Wcavinis rooru 
Anntalmg furuct. <• &), 'l.bounng \'Ga 

Ju,ltoad �r. ,ubway rta in 

Air drill 
0.,1 mo11nu&nuril"II pb.Jn 
Aurom,tic btht U ft) 

Pt.abliNddre,it system 
A,r comptcswr 

Spocwdddoo 

liu vy truck (20 ft l 
City bu.!I, sports car, fo�. tr .lm • ,vfu•de ($00 hi 
Outbo.ltd mocor(IO�.ai SO(d 
Small truc-.l ao:ekraong l.lO frl
Noisy 11utomobili!, loud rndiQ llt bQU'IC 

A\ ·cngc fa�ry. hght tnicl: 1n ciry (ZO h) 

llu"'T traffic {2.S-$0 h) 
AutQRIObi.ld UO !1) 
Aver.i,111e aur()mol:,1le UO ft), 
comwu.tion di a crowd 
Toler 1mce hmit for res111uninr•,
eonkrm«-tc +-5 ft tahw 

A,sera.gc: traffic (100 fc) 
Lorge u: lcphone ex,Mngi:, a«ounun.g off'ic:t

Coo,..erurion.al sptteb CJ ft) 

Normal c:oavcrsa.tion, dcpartmrn1 stoct 
ToleJ111Ke hmi t for rueenng room
(with IOVtld 1mphficatic:,n) 
Quiel .tlTI':tt. vacuum dc-ant'r, b1mks, 
,turn, rut:aur·ants 
i..,,t,11,.ffic (100 hi 
UuttiN'M office, 00t1m liner

Avenge rcsidrnoe

dB 
102 
100 

9 S -100 

,z .. 100 
98 

97 

90-9' 

92 

88-92

'2

,0 

88 

ss 

80 
78 

76 

7$ 

10 

68 

67 
65 

62 

60 

$8 

so 

47 

•s

•J

No"e Sourtts and ScuitJe 

Q.,n ofin-. •uditorium. c.law0om.
low strtet no.1e 
Hospc1;1J, s.ailbo,-u.. qwrt r.dlO 
Qwe1 rtt ickl'IC('. ru,ruog 11,tw,;papcr 1>ngei,
rttiGII h;all 

R«o,d,,g,nodi<>, ..... da,Ro,odi<) 
Whisrer (S h>, q\li<1 gard<'n 

011.ll'I hau ing 1e111 in tiehoolJ

MOVlt tound ttudio 
� of hc1rif1C (young c;art)

MECIIAHICAl VIBRATION 

dB 

40 

3$ 

JO 
2S 
20 
15 
10 
0 

Body dal'.l\;lgt has bttn aln«I by .30-.$0 Hz (ie.g.. puruwaioo 
Of llamnw:M)'� tool11) �nd by 800 Hr. (e..ti,,, vibruting r<Kary
1ools). 

lhmagt dfects include p..>tiphc1'3l vM,cu1/lf disea�c, injury ro
ntnu � oahrr sole bSluct. .l.nd daftUF t0 boats and jOtnts. 

Sym_ptoou of Ray1\t1ud'11 D1k:1se 111t m1mbnC$1', coklMSS,
.1t1ffnm., p.atttuh&c (ti� SiCruatAOn of the 5.kin) itn10,y
percepuon at 1hc fingmip,, and :in mabiJny to hQld ob1ca:s;

and in adNIICC'd c»tS. � ("da,r or "wh.i 1e
., luind or

6ni;cr eoiw.tinon), which •• �sgr.11varcd by cold C'.l'l'f1f0l'lmrtlts.
IDcrc-� io�bel ol ,•ibution can produce dl.su"cti<.N\,

imtatiol\, nau�ca, ul\tndur-.ablc d1s,oomfon, ,md, undtt
ooatiftu«d apoSUI'<. uauma o, mjury. 

Vihru,ion, of 10,.200 111, for bdow lie'feb tb;H .. Itt-a
IRadiiM pc,dorm,anct,, ar, annoying br h<1nufol tc> humans .

S..ft kvtk 11tt d1.ffiodt m ddirw, sintt Sfflllb-riry • a 

bkoclqi, of ph)'Sio)og;ica.l and pq-cb�l ttt,p1)1K(5. Vi ,r iQUll
p()irnts O( rfic- body kaYC fflOf'C or lc$,s � m ,-.riot,a W.1:)'S.. 
11w St:n..,1.fritr of th..: ling.c:n and tht. hand if •cute. The ert-S.. M
wt-fl �s c,rn;iin orp!I:$,. ;itt "ff'/ tmsitiw-.1.q � to 30 
Ht of vibfaUl.�n cu• caU&e ft:.l\l.$l'II �1111.1e 0£ the effoct upQn th,e
ears. S.ncxubr 1't$IW ea:icy � pt1o:po,0DJ is oudy
affcetcd by vil\ratioiu of 2.S-40 Mx and 6�90 Hz. 

L,ow,,h'equmq 'l'(':ll:IOI TitntJc)ld can ttdutt re.cl� 
�pttd •nd requi.te h.crea.scd ilh1mina1ion ..

Rdu ,aa,ons Cl.II bt d1 mi.Dished Of complttdy su pprei;$NI 
by cerrn in vibr11t i<>n1,. A ST;mdi,,6 petliOn is ffiQ!ll smsit ivc to
Yfltical ribnrioo; a k'atl'd pcn,Oo ro venial •nd traniWcl'$C 
\'lbrati on. A pr-<mt or supmt> p«.on 1.s very sa,sin'rt to 

loagnudinal V1bra1tOD, whiJc tum.,-erte vibnticmt can be
plc11,p11t. Meta 1039 
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N�1untl ftt-quc,i.!i" for nrlollf pan1 of Utt body :ttt a. 
follOWi! 

P ,u t  o(Body lb 
Eardrums 16-20,000
Skull Jro-<-00 
)..own' taw (wnh m;pc,cr to skuUI 100-200
Hrad lwi t h  rnpcct to body) 20-JO
E,...,.U 60-90

Hand 3MO 
Wbok body (....tlog) S-12
PrJvii 5-9

Whole body (p,ooe o, •upioc I }-4 
Head "nd $Mulders ((Hnsvcn,1:) 2.-3 
Body 1e1tcd -CU5hion 2-3

Ag• 
SC1uitimy tO vilir•UOII dintin!Ulitt .,..;ti. ag,c, �nkularly 
:ifter a..� S O .  

Sex 

Women arc more sosCC'p1ibk 10 pai.o aJtd ,�tt•.n1 o( 
thoe h:ind, whc-n usillg cktttic:11 tool� for kmg perioc.k 
f-«q!CK!Cl: $(NIM peopk appt.U to ix ••UcrgiC'" ot morr
lCNIIIVC to v,bnaoa ch:i.n orhrrt., 

V1br.ation c.11n be mirunti1Cd 111 $e,·tr11l w11ys1 
• S:hod:-mounting ol na,,:ipm,mr.
• U5e of a 1,eat cushion, d\C su�pcnsion til\oo.ld h:1 ,•e a natu1al

lttq-.cyol w.llifts (1 -1.S lb).
• lllsrnlling t\oor p;1dd1111:1:.
• Ahmng qlnuoo, J»tta"IU of nwecha■ioa.l tqtl ll)m,eQL

Tool 
Dent.ti dttl l  (a ir) 
fool•pot.t motor 
Product.on h,uu.l gr inder 
PotubLt: dm:ric ,.aw
Porroblc h::1nd grindtr 

Hand polisher, rcaproc:-.ating: 
Protf1>thOO hand drill 
Ekanc ��"" 
Sh.aprr, h,md•led 
Portable-drcalu uw 
Outboa,J moror p,operla 

Jl.-od ubff uw 
Hou.�rhold appl rnnce,
Pneumatic 1ool, 
Porab&t h,md drill 
Roul')' impaa drill 
R.owry hand :;a1MScr. P4>lilh« 

£Jir<tric:al hc.,dgir <rimmcr

Hz 
1500-2000 
800 
350-400 

3S0 
230-JSO 
250 
2»-l:Z.S 
200 
100-175 
100-120
S0-7J
j0-60
J(H;O 

J-0-SO 
J0-40 

30-lS
16-JJ
1 2 -IS 

HUMAN VS. MACHINE 

A ('Onsidtranon ol hu:m:.,n versus nwc:huw op,1b.1111n yidds 
a 11umbt:r of obs,c:rv:uiol:'l!I< 

Ad-r.ancagc, o( H11m.u1s 
Detec..-tion 
Prrcepooo 
tlt10bi.liry

Judfmnu 
R�liabibry 
�ye 

[yc/&un 

Cao dt1ca a wide range of s,gnal.1.
Can SiC'C 1hroogh romplct saruatiom. 
Cal.'I sh1fc attt,mon r::tpidly.
Cui use-tnducrift mison,ng, l-- .;n·r � 
C..o Jl('rform under ad,•eNC ronditk>os .  
Cw kC w,th t.X1tt� dncxncy ('vuu.al 
lltmtyl, 
C.. =k< lop,,J cisnna,om. 

Umitarion� of Hom..u 
A«utacy Susccp11bk co eonstan1 o1f9d �ti.llbk 

crr<.ml, 

Foo<. 

T�tinmkdfuc-«'fflloa:lftd 
movemc-m. 
DepMdl oo body pan to tlSiC and 
level o( fa(iguc. 

Cornpmanon S'ow, 11uoc1,,1ro11t, 
Ott�n•n\alting The opcimum �1r-,u� 11 l'IOl al�ys 

chostn, 
foformanon O,,·«lollcLng. 111ns. aftd bondo■t ufm 

perform.an«. 

Sp«<! 
Accutaq 
Si.mu.ltandty 

Rtp:tition

Can be r.apid,
C3.ft be .at :l high in'cL 
Can accon1pliah ,c,-trt11 t.a,ks, lncludillg 
compk.x OIICS,, •• tbt .Uffle' t.unt". 
F.!lpeclally useful for �pe111ive rask11.

Ttll! ENVIRONMENT 

a 
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MOTION 

A me1ry• go-round ro111tei; .it 11bo ut 2 re\'(ilutit>n11 per minute
(rp,n ) .  At more than 2 rpm., the stmicircultu c.::inaJs of tbc 

inner C$CS, which control lxiJanct, can dc,·elo p canal sickness.. 

lc.iding 10 pallor, sw,..:uing, 1uU3e:a, d rowsiness, apalby, :ind
dif6c uJcy• in walki ng . trom 2 10 S rpm, the overage pcr$0n 
<:i 1n develop one 01 more symptoms. A1 1oott dun 5 rpnl, all
sympcoms co uld affrcr somconr S<"riously mo ugh to affect bis
or hcr liolfc:ty. A a.>mbin:ition Qf G fo� (mc;1$1.m:mc:nts
based on acttltrarion due to gravity ) and body motio n  will
incrc,He the dikomfmt .  Unexpected dirt(tiOnll 4'rt
experienced. 

The cffct:u of accdenuing forward in a sirtjn g po$ition
(lr.ll'IWttSt" G) are list� a«OC"dulg 10 C (or(;!S in TM foUowi.r,g:

2G Vis ual ac uity is redi.teed .

4G Maj or mo \ ·tment of the body is dif6c:ult.

8G Respiration is di(6cuJt.

10G 

12G 

14G 

The hesd cal'lnot be held up or the  l imbs moved.

&t-athing rt<'!,uires me<hanical help ,

Vi,ion foils. 

The effects o( accclc t:uing upward in II sin ing positioo

(po�itin: G) "re ll$ full ow1i:

2G Vis ual 11c uity ii reduced.

4G Peripl .t r;,I bl indndt tt:tii in and limb n�)vement is
djffi<:ult. 

SG Temporary l.,l indne31, 1iet1i in, wi1h IQ.S$ of b Q<iy 
COOfJol, 

6G Uocoosciousncss results. 

The d(cas (If :iccdcrarfog dow,\w.iird in 3ini1)g position 
(ncgati.,..t G)  ate a s  follows: 

2G Vision is reduced and head p a ins result.

3G Conjw,c1ion henmrrhage :md mental conlu11ion
result. 

4G Hemorrhage and retinal bltedin,s 11rc lai:cly.

THE MEASURE OF MAN ANO WOMAN 

Sc,mr u,lrr.mce lifni� for po11iti\·c ;,t1d 11csa1ivc forces :mt as
follows: 

SG 

JOG 

20 ::iec 

l"c 

SG 

JOG 

0.5 sec 

0.01 .sec 

20G 0 .15 see 

TEMPERATURES 

Hum11ru cao s urvive in II narro w r.inge of 1empc:r-.anm:s.  Hi3h
remper:t1ures (::to <khydi:ate �nd descroy li\ • in.g ,is.sue, and low
mnperatorcs can stop essential cil't'Ul: trion and st op foix:r ion.
$.lfc ccmpcr:aturc lim i11, <kpcnd ()n one's C()nt',11:1 with ai,,
wau·r, aod .solids. Fim, consider the foUow ing oormal
temperature� measured 21 ,·arious p 0in1s on the body:

Skin of calf and foot 8 0-83°f (26,7-28,J0CJ 

Skin o( chest

Skio of w.1i.st

Mouth 

Rectum 

94-93°F (34.4-J5°CI 

95-97'F ( 3 5 -3 6 .  I 'Cl 

98,6°f (37°C)

99.6°f fJ7.6°CI

Re:idings th:it �present ab1K1rnul tangcs fot the human body 
arc :is follows: 

Unusually low 

During excrci::ie

h'ltt kvtl 

F:tt:tlly high 

96-98'F (35.6-36.?'C)

100-104•F (37.8--IQOC)

100-10<>.S"F (37.8-4 IA"C) 

Above 107.S°F (41.9°C)

Human £kin i11 extremely scnsiti\ • e. The l i ghest Ain seruatio1,
has been recorded as the 1ou,ch of a btt' s wing fallin g on a 
cbtek fro m a dis1oncc of 0.39" (10 mm), The prim.ar)' ::ikin
SC1'1sa1io1,s art pain , cold, wannth.. :ind ptts:su.rc; other 
sen::i1:11ioos focJudt moh;t1:iC$$, ricklWmcss, it<.:hirte� �md
roughn,es.s. 

, 
Skin ttmµe,1aturet, nl�.tsured at ba1K1s, fttt., or ntum,I :ikin 

wnes.. c.1n b e cfl:aracrcrited "'cording to chc following d-'4f'J:

Ha1,ds 

Numb 50'F UO'CJ 

Painfully cold 50-S9°F (10-15�

Tolerably cool 5�S'F(t5-20'C)

F..i 

Numb 5.s<F (12.8'0 

Pai.nfolly cold 55-64°P (l2.8-17.8°CI

Tolc:rabl)• oool 64 -7J°F ( I 7,8-22.8 .. )

Skin 

Cool 88"f(JJ.J"C) 

Cc.>mfortal>I)' <.�> I 9 t•F (J2.8°C) 

Coinfo r111ble 9J"F (33.9"C) 

Warn'! 94'°F (34.4°C)

Unplcasaody warm 96'F (JS.6'C) 

H c)I 98'F (36.7'C) 

Solids or water of different 1cmper-JtuJ« coming into conNn
with 1he t:ki , ,  e:111 be cluracterilCd :is follows:

Severely cx,ild {ti::illue dama ge)

Cool solids 

Cold Wlltt':r

Cool to t�pid watt:r

Waml wa,cr 

Wan n solids

H0t w.uer 

Vel) "  ho1 wa1er 

Below 32°F(100C)

3 7 -54°F ( 2 . 8 -12.2"C)

Below 65"F (13.3°C)

6.S-90°F ( I 3 . .3-32.2°C)

90-98°F (J2.2-J6.7'C) 

91-95°P (32.8-3S0C)

98-10S°F f36.7-40.6•C)

105-11 S'F (40.6-46.J"C)

Scalding W2tct Abo\'(' 11S"F (46.1°C)

Burning l tissu� cbmagc) t20 -l40°F (46.1-60°C)

Causes 2nd-degrtt bu m  io 6 0  sec 160"F (71.1°Q 

a.uses W-degrtt burn in 30 sec 180"F (S-2.2°C)

O.uset 2.iKi-degrtt bu n1 in 15 sec 212°F (100>'.>C)
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Ari rtwlrOClCIWlltlil tt1Uj'l(f11turc of 120"1> ("8,'J"<'.l ll thC'
iu....,.,.. ... tl.r l-t) ca•---1..-a.c-li,uur. 
TeitlJ!f-r.1.t\ltU of rh( 11r1med.,.� ennrt111md.t will a.6c.a
peu�� .as follows: 

f n �ironinteul 

__ __________ 'f'cmptr.U,�u,:"':.-- --
l?'f O"<.l 
<I0°F (4 4 C) 
'11 F I ioC) 
60•F l 116'CI 

16--.. ,n ma..u, Ill. r»,k: apolill,R' 

1 ht tl'I OL'Omum nudt (lCpUllU((

!:,u..11� of ntmn_,.

J..hll' fl\J..Xi.mum !).udt u:posurc

'«".nc.-:t��ZOIIM' 
MUI-I romfutubk 
�ml'IW'f a:,n1lon IICWlf 

iurt1U' hu lif�t wo,k 

1ti y11"-11fly f.Ahpal 
M.1Y1fl'IUJD � good pc:r�
Mdltallr ..... ,,.. •• 
\U\.tm1ul'l for kJdc ex�( 
1okn.blr lfJf I hr 
r ..r.ubk f.., ¾> mh, 
Tokublc under 8 l'IUn 

fultt.ililt ·- 10 oec

6� -11 1-.l-l1.7"C) 
lo , _75•t, ( l 7.2-1 l.!r'C) 
,s-,s f 11 . J -.H.9"C1 
�5-SO"I· ( l8.J-l6.7"Cl 
"f"'F ill rCl 
80"F (26 7'CI 
ll"F 11' -4"0 
9�9<1 I ilU l4.4°Cl 
1 lO'"f 148-'"'CI 
l60°1'C1l.1°Cl 
l40"f It U.6'C 
IOO"P (260°C) 

TC'fflptt'- nirn highn' 1hao the folk,,w,ns .. "(\ m&.m  alowllblc

m1J1 ng" .arc dntr>uet1vc to hrnn11n ti111vc:. 

.. tlO"f 10.J�

Wa1rr 
11.s•1 (46°C) 

" .. -
l?O"f 1413"0

M(tal (held\ Ill F(SO'C) 

Mrt•J 1..onran ,udi) I 40"f 160'0 

i,l('lf iAlr 1�.1,. dt�c:rl 140"1 (60"C) 

�althnJ, , ... "f 162"0

l",lon,.ul (con�t with) 18l'P(85°C) 

CHEMICAL HAZARDS 

Tcooc fllwillCtUh affect 11�,ngcrP '° utMI , ckgft><'.
dq,fflJ,ng upoa ....c1t. tho•• ,napcn,1111(, mn, ,...,...la-11�

dfec1i1 .and dtla�<d rt.i...:11om. dw,r coi,;..,nrr.ation, .:i..d when 

ud ._,,. ccxpa,t•lft oc.,\ln.. Of course.. � -.,•hh dJ 

,l'ldrr.Jui "''"dll.'.C' ,Vt also f-..ton. 
Ch(mK. ~.al 11..vnts om l\.um hu�11 bcn'lgt in d\ttt w,17,-

1. ,........,_ hy �"1 • �oa 
2 .  Com.11:t by 11htorp11ml th,f.l'WI the �lun. 
l. L+ .C� bf '10IU,,."1 Of • W jltliOa tlwoagta tlM. $1� 

11n1. l mtn11M1, et.:-.

flic: ,,.a CWOO!,A.."W_,..O&ffl -�r,. Tlitlbud app4tcl

IIO. p:ldOII 11114 or.xw• tffqUffldt ., tilt --- ·  t t.rnJui 
nutcr\:.1, at( mu,1.lly ('11�1� from. tbt budy hr c-d..L-.t..in,
(TX8lb00. .-J •rmalllf'ln;. .0-WColiod f'""P'lltcln dott tt-. 

Son'w: i.:ha'.JlK.tl• ta11 c .. d� ni-9 dtatt.. .-..e, lill.t' "'-d. u• be

�rtd 1,1,od 11(u1:tu1l.nrd In bod,- tanue1, 
Tiwff a.ff dtrtt trPC' ol t0•• cb--.,,

I .  Au11e: rnuhmg rram Npid 11t-.oe'poon •i.th •'lttC' 
d,am.t,� •hdbcr d.iLa)ul I•-&, ar.:fll or not. 

z .  Sub.o-m tnatl'mt kom rc,w,md. up(IIMlft1 al lliowt or 
d,y,. 

J .  0,,('tDC '""'bill ho.l�•U011t•hlorpnon­
a.;(\11'n1JUC1on.. 

t,r1rtmc:ly tu.111c I 1r.a1n (.06, g) u.11,r 

""""""""' I tnlpOOI t 4 «I
Mockr,uctly IOlllC I OUN.� 00 a} 

<I...., __ I p111 t.4•J L) 

Praet, .... lly nontO)O( I q""rt (.� Ll 

lld,1...t, .. .- Mftftdio lqut'I 

( mnfflilMI ,Mustrl,,llcbtn'Lllscan � .,.,nc:,m swrtS of
tht bod,-. Soow ·"'""'"'"' •re: 

8,-aia Of Qami,I '('f"IOI II s,-saan l).atnal('I
A,;etu.llW.liiy\X. lrniru, llucJv-..r:, C.rM d.ul'-,.

( .affiOn wuach101.Jt. 0.mtdt}'LaNknc, H)Jrog<'I' ,-ulpbi«,

Ind. M.rnpnnc-, \k:r<.-ul')', Nm•hcclttftf', fttn<1l,yl Jc.id,

11illld Th.,n.ua1. 
I )"< D.,.•F
fv:ffl< onhydr,dt. Amlk ... _,1 cl,lonJ,, S.171 ,kollol.

uao&. ttydroq•IMIQt:· and QtulWWloC. 
lipper ltnpiraor, MucovY.M.a .. brant O•�
,\.mi,1,,h1dc, A-m< ooh,Jridc. A-...,,-' •ohol.
Ouomtum. D,mrdiyb.ull,He. H)� ._, ,tpludC', """' OtoM,

11111@� 
A1)rl dllc:,nik. A� ltryllil.lf'I\, C:,,-C.tlint •J..,_.,
(luo.-11u•. n.tWoroc-thyl n:her, I t,-dmK("t\ wlphl-dr. M11.a,

Nickd. Nu'°"" d,o,iJr, ..,J 1 ok 

1-kfln Oamagc:i 
....,. .. .  

Livc:rO•� 
Cart,c,a tttradilvndir. Otnroi01m, \..l't"IOl, l)lme1hrl,u�)l,11c.

Pu,hJ,wonhfkat, Toi_.., 1'ndlloronh1lmr • .t V'")'I 

thlonlk, 

Kid,xy�" 
°"""""'"' o-,1,, .... .,,.. ....... � ..... ...,.

--

,\mlillC", i\i-tcnJc: I-" Ar,-,1 • ..._dt, C.rboo ,-.-c,ck,
NittObtnt:me. and Toll.tfflr. 

$1,loO<--

llvtyl ,1,-, Nd.<I, ........ ,oJ 1 ... -ylm,.

TH£ (NVll'ONMCNT

II 
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RADIATION HAZARDS AND THE SPECTRUM ..,/ COLORS 
Today people .-itc i1l.ftl'CS(ed in Jmowillg l'l)Ore ;about u<l i:11ion
hu..ards. There 11re th roe b.l�c: ld .nds of h1rttudo11s radiation.

t. I01liii 1lg rildi:uioo  (ai 1)hit, bt1: 1, g.,:rrtma :md x·rays) .

2 .  Non-i oniz ing radi,uion (rud[o w:wc11, microw.wc:s,
infrar¢d), 

3. Visible light (red, <mmise, yellow, green, bfoc:, ,•K)l¢t).

Alplu 1111d be«:i W\lV� Cll;n he;l\'il }' damage human rissue .
Gamma and .lMa ys can cau� physic:il dam;1ge in living 
thin�. RadM> Wll\·Ct, micrQw11vc:s, infrnrc:d r.iys, and el«uk
power l .ioes ca.rry ing altc.-m;11 ing i:um:nt c.in i::.u.isc; ph)'Sie.tl
clam�ec:, 'Inc unit of me.asure of a radiation dose is :1. rem
(roentge n equivalent 11lall). ).1:atl)' n:uur;,I r.lcl iatiQns arc $0 

lc)w thou II mill ircm, nbb revhw:,d 1t11em, is used,

A,·cragc �dfa.1 ioo dosc11 per year per ()l'.r:icm a rc 11 s foll ow$:

Source mrem.1/yr 

T ctteSLl'ial tocks, soil, water, eu:. 57.00 

from $J><1CC. $Olar, and cosmic 43.00 

Ph0$-phtues., att itidal f«tiliu-N S.00

Nudea. r fallt'Jut hts 1ins) . l -$.00 

Nixlear c:nc-rg y , gcn«:Htd ckcuidry 0.28 

.Mcdkal treatments., x-rays, etc. 90.00 

Consumcr pro ducts ,  ....... .  uc-h di.:1I� etc. .03 

T()L11 203.00 

Nott: 1\IKN,t mt#!•lffllf tJ/11 Ju�f(IJ:t Ame,ie.tn dt'JU
,lr'.lm# f,o,,, ,m,,tr•"N.lde suwro-1. 

'¼ ofTl )ral
2$.10 

21.20 

2.$0 

4t 

0.14 

44.30 

.01 

100.00 

Ldi.;itio n wQrl er$ 11rc l!IJ owed .SOOO mrems per )'tar for 
normal operations. A 200,000-nntm doi:e rcct:ived in 11
few minureil will c::mi;e n.:111 $C:n, vQm iting, �nd di artht".I, A
S00,000-rorem dose in a ft'\v minu1ts wi ll 1)roduce 1h.:: same:
sympcoms :nKi wil.l l:.i .l t  half of those expo5cd 10 that dos e  in 

les s  tban two ,nooth� L:trgcr d0$el will kill c:vei,·ooe qu iddy.

THE MEASURE OF MAN AND WOMAN 

Ncwron pwcd light through a p ri. -sm nn.d siepa.r.ued it into
colors by tefrac1io1l. Spedrum is the L1tin word for the 
rainbow in1age-: r ed., or ange, rellow, 1,.n.-en, blue, 110d "ioler 
with no ,l i,a ina boundaries b«wccn tbe colors, La.1et, it wa.s 
found that infr;11cd ra11 be.low the J'OO on the 5peamm (infru
is Latin for b,dow). Still Int�, ultr.wioler rays were found
abon· 1he violet iuftra is Larin fot bt)•<md).

Color Coding for Road Safety 
C,lo� .are usc:d as sig nals 10 mO{orim i.n the following w:iys:
• Red is for stop (i f clear: g o  riglu, in some S(alt'S),

• Or;,11ge ;$ fo r c:11u1ion 11nd for co1:1stroc.rion ad\•isory.

• Green t.s fo-r go.

• Yellow is for safety wnu.

• Bluel$ for .school 1.(l(les.

Color Coding Used by Railroads 

Standards in the ra i lroad indus.tr)' include 1hese us.es of color.

• Red lllt::ms �d.:mgtr"' 
;md '"stop."'

• Purple me.in$ '"stop.�

• YcJlow �ns "proceed wi th c-aut iOfl." 

• Grttn 1ot2ns °'11II de:ir, prc,xa;«L"

• Bloc meo:m.� .. c:;rnti on, peopl e  are worki ng.,. 

Color Coding of Dangerous Products
Colors are 3S.Sigt1ed to lnbd.:; Q n poi$OI\S tlnd Ofher hauudollS 
mate1i.,Js as follows:
• Red lmers o n  white are for p oisoos, exp!O:lives, and poi.son

gtlStS ,

• Blac;k leners on gree,l a.rt for coi11prts�ed ga�e $,

• Black lettet'S on r ed are for fl;amm�ble liquids and
fireworks .

• Black JeueN u-11 rellow are foe fbmm11ble $Olids and
o,dcli 1.in5 materials.

• 01.ick letters on wh.ire arc reserved fot ac ids .

Color Coding for Industrial Safety
The foll owing <:olors s,:;rve to encode . ha.zatds in wotk sen i,t{;.':

• Red is used for fire ptO£ecrion equipme,11 �nd oontaioers of
011mm;able liquick, on lights ar barrkades, and fot stop
c omrols on oi:i ch i 11ery.

• Red �lid whi1e :,ppear on mil rond c:r�ing go1 es.

• O,aoge is llSCd t1s an alert, a.,td is us:ied on dangerou:1 pa�
o( 1nachine:ry th at can cut, cn1:1h, $hQCk, cu:.

• Hii;h•vi�il.,ilit)· yel low I $ for <;aUtion , and is used i n 1raJ6c

lanes; black-stripes over yellow is� for special w:imin6$ .

• Green is for $llfecy· .lnd is iiscd on fim- a id  cquipmem.

• Blue stands fo r<:aution t1nd is used on equipment uoder 
tt pai..t (usually :ippl.ied ai a 1:1s nlt!:mi11i ''do not use. R) 

• Pu.rplc is reserved for r:.tdiarion hazards.

• »l ack and w hi t e  is for 1t:1C6e lalle9 :ind h<i-u.'lel:e.:pins
m:irkinlls.

Color Coding for Pneuma1 ic Systems
Pneumatic e<}u ipmem shaulJ ari,· the following color
sis n.1ls:
• 6lack is for imcnsifiod pressuit (induced by booster ) .

• Red is for .rnpplr pressure (prcSSll.«: oJ actuating a i r).

• Int ermittent red is used foe ch a.rging prC$SUl'C and rtduci11g
ptC$SUl'C, 

• Yellow is f or metcr¢d Row (oontrol tlo w  rare).

• 61 ue is fo r cxbau s1 (r«um o( power-aetu:iting medium 10
atmosphe,e ).

• Green ls for i ntake (sub at mo spherK pressure, e.g. , im:ake 
on eumprC!l$t'lf).

• Use no «>lor on inactive piping (air pressur e  in circuit, not 
fun ctional ,I'l l  pbase ttpt'tStf'lttd).

Color Coding fo r Hyd raul ic Systems
Hrdnmlic; e qu ipment $ho uld c;11ry the followirtg color
sisn:ds: 

• Black is fo r intt'n sified pressure (induced bf boos1cr ).

• R t d  j$ fot .suppl)' pr;.i-ssure (p,e�ur,.. of power .:ictu.1ting
llu icl). 
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• lnmm1mr1t red is (cw ch,1.rgitig, le is :tbo uwd for tcduttd
prc-'ilure.

• Ydlcwo• u fur Detu<d Bow (tulds •tonttolled flow nJit).
• Blue U for txh.:111.$t (tttumed 1>0we:r·.1�m11ti ng nuid «> 
CCjll;'f\"()d'). 

• Gr«n ,s � ,nulce (subatmmphcrl' pm,u re, e.,;., on
intllke ii.de of  pu.111p,) Creco ii; abo rcsrrvtJ for dr-.au\S
(ntum ol litak..,._ eontrol actUah"5 fluid to n:s('l'\'OU').

• Use nu color for inactive pipes (llutd wi thin. system but noc
functioning at phasie 1"t"pl'Ck'lllitd). 

Color Codi n g  Pipes for tdentifkarion

TIW?rc- arc colon a.ssigncd, as follows, fo.r 1,htmbi 11s 11ystem, 
.dddwk.kc: 
• Red " reserv� for sptinkkr ppu1g m;;unt and n�ri,
• OnAglit or �llow is mitn·t:d for pipe$ carrying d•ngtroui;

ro;ntr,als (ec,g. 2eids., allc.alis.. c,haorlfllC' pi-. :amm()l\ui. solfut
d ioxide) OI' m mJicacc- h115h•cemper.1turc-und bigh,pn:ssurc 

f«'+ r;ieam. bch•prei,-utt wa1it' 1  snd a i1), 
• Bl;w.:k. whi«', gr-.ay, or aluminum colors 11rt for safe m:ttctMli,
• Brighi blue i, uJCCI for m11tcri:Ll.1 dut k-.im bn.a1d1 of

d.-np:,ous INltttials f«',a.. 6trttcd watn, ....00:«n to 
pOili(lnous fu.me,J. Use for a.II protccri,·c 1l'l,\tcri:1l1 other
dun fi.l'c prOC<'t'Lioo. 

Color Coding Contr0ls (U.S. Noy Radar) 
lb e  foll,owingaand.;mh 1tre 11ppli cd to na�I equipment 1mch

as r.-br roauol panck: 
• R�d (or gai" lrot.1ry C1,mtro l knob).
• On. foe t 1 1 11iq, (tOWJ QOffltOI bob).
• Yellow for r.uigc (pomm knobl .
• Grtt11 fuc inati:er (&,arr crank).
• Blue for inremity (mr�tT oontrol knobl,
• V.oltt for focut; (ror.ary contro l k1>ob}..
• White fo� d immer (rom.ry cotmol knob).
• Gray for bul'lng (fing.crc,r.in.k),
Notr: Try a, lirnu roJrw,. to $be and ro 1ncorporine -Npc­

coding Iii! wdJ. 

Colo, Psycllofogy 
Colors have • lw:iys bttrt ass«1.1ttd with fflb0001u or

miS1100 nloCim ings, Herc are IKlllM' impew1 .1nt e,c;m11,les; 
• Red: In, d.al'lgtf, aop. txcnfflllffll, � low .
• Otan&e: h eat. orange iui«. �uupkins, Halloween.
• Y c:llow: Pfto dk,n-lwness. .-.rmtb., Q11hOQ.
• Crec11: n:m,rc, \' egcnuion, go, Sr, Ptimc:k's Day,
• 8'Uit: sky, .-,ttt. cool.tSS. wiaory ill compninon.
• PurpM:: wourning. royalty, ucredncn, £.:aster.
• Cn.y: O('Ulr.t.lil)', dw Ntivy, dWJoess. <WttCatt d ay, gt,oo.,.
• Wh,tc: virf':unty, m11r"age, anow (Chtnf!lt symbol of

de•thl • 
• Bbck: moum1,ng. formality (rmt� clothes).

C olor Synabofllllfl in U1lwersitit1 and Colleges 
I n  rM academic � .1hc:st «-if rdaclOmbips tu"' bttlt 
estabU�hed: 
• Sc.lM uand1 b 1.hc-ology.
• Purp le &ca1ldJ for faw,
• Oluc .uodt fo,-philo,ophy.
• Ydlow sr:ind, f<>r science.
• W'hne mf\d• fur u u and leu en.
• Or,1ng� srand, for en!'inttring..
• C"""'n mAdi for n1itd 1ant.
• P\nk mind, for mu�.

Colors for Foods 
Cen.-u, <olnn :appeal 10 rhe oppetirt: ptai.h. oron�. dc-ar 

yellow, lisht itrccn, ,·trmtl1ou, r« I .  un, and brown.
Tinted colon •udl as putt. pale: blur, o, noln aft btst: UkCI 
on fo IK ) '  deiSCr r.s. 
Sii� most lood colon att c:,n tht w�rm • ide. ...,,a,m bghtl!II
lit11!'3nde$cmt IJ.mpsl 11 prdttabk; �VOid «,Id i.lumuw:ion 
(c.:nld lluorn,c1us>. 

/v1,ib i ljty of Colon 
h,;1on suc:li :lS dmntt an afftct dw &bilirJ' to read c,olors 
C<Wr«dr

,

• �quc �• u: thl-fflOM liumiinou.1 fut a grut distanct
over srlbw

• Or ange and red-c)rangc lw,ld the amntion bett,
• Bl'uc is lihly a> bC' b.,uy 2nd indistinct.
Sm�II, brii:;ht..c;oLoN!d hghtll 1'Cor the 1hrcshold of v1Pbil it)' arc 
��to r� dun. ochom: 
• Red, grcti,, ond SOmt: bltw h.ghr.J arc t'll&tt'i.t fO m:op;nitt,
• White li,aht is 1N' •� ea.utt,,1 to r«ogniz.e.
• Yell ow 1111-d or.1nKt: l ighr.s 11rc r he Iii" to be rc.;ogniud,
Some oolOttd l'W'l• are difllC\iJt to .stc (ar aw11y:
• Blue :and IJ'('en light& 11n-1mpos11bl.: 10 d1ffrttnti,nr lit gRa 

dutlloo«,
• Ytllow and or,t1ge hgbcs att 1111pot4&bk to d.ffaa'iria,te ,1

IV<!".lt dijlll..CCS,

The Color &Yin>Mttnl 
The -'ctual c:vl<.>rll "'" percei�t "" nOI' ronsat11 unda 2tl 
cond,tions., but depcn<I ut1 the followi� (ucron: 
• Tune o( c-xposutt.
• S 1moundin g oc)l()n.
• Pm-iousfiuttdcofon..
• Light !iOUU. '.1!$ .
R.cd and ClirlllJJlt .tppm.r io advance, htame Dfl rdlecu,d &om
thc1t1 inro die eye affn.1 the focus o f  the lfflS 111nd ptoducc 
fa�tednc.'los. Crrrn :md bl 1 1c mak� fflc C)' e nc-.,,,iighm.1, htllOC

chtoic colon tmd 10 rta'«. Y c-llcn, •  ud purple att ncvuaJ an 
rh11 c:ff«:i, and neithitr iuf•.,,n«-nor � .

In gcnc-r11I,  wam, col<>ts (tcd, p ink, ye.II-ow, (me.I orange) 
alt nlO!St impoctanc. in urly yo.rs of lilt; U'l nu1umy blue. 
ttd. $.nd gr«n 11n-clomnunr, 

We do 1io111II see c.olots ffle s am e w:ay .  Peorte who hove

done coJ0t faOreh may be aw.q� of m<.>r c colo11. c:spc,cla.Uy
h:a.,ing smd:ted tbc fa mous color<h an work ol MIIMtl. 

THE INVIRONMENT 

a 
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II 

To the eye fhcrc :ue 1hrtc primary fum1ll: Purt oolo r  (any
hue), \\'hi1e. and blac;k. There :,rt also a few gi;(md :uy  forms:

Color + white fnrmt :1 cine. 

Color + blad.. furmi; 11 ,1.h: ,de.

White ,.. bk1ck forms a gn.a)-. 

Color + g:rl.'Y l(.mnil :I lOOC.

The prima ry co lc,1"$ in , ·isio1l at(' re d, yell()w, ,vetll, 30d blue.
Bur ,h,.. pr imaries of light nrc ml, grcc.,,. and blue. 'l'be
pri.llt$ ries of pig :mems art t cd (magent,1>, )'rllow, a,,d blue

(cy :m). 
Brighi cnviro nmcnrs 11re best for large, <l}'namic 1ietti11�,

nnd i;trC>ng oolors are more p r evalent in sucli brigh1
environments . So ft, dttp colors arc bes, for pl.-... 'el where
me mal and phy-$ie.i l usks :tr� done. To oes a 1,pear more in 

ccmper:uc umcs. and would wR.Sh out in cropical rtgi-O m .
CoJorcd wnll 1mrf.:ic,ej 1n.1y enlumc;e the hum:u1 

oomplcxion by b eing complementary; however, if light iii
reflec ted fr<.>m these cok»•s the <omple1don will suffer. White
gl.l� und s<i ils e:isi ly:. use an off.white. Gr:iy wilJ hiumonii.e
with :i.ny co lor.

Prefer 101�d-down color for ,1cti, •e areas, :ind use suonger
colors for 11QCcn1.s m as sci mu li.

It has bee11 Sll;id t h:n the.re arc ten million dis-ringuishabk 
c ol<us. Ma1,y people $CC <.m ly 8 tO 12 colon, At lea.$t 2So/..
$CC ,olnr.s < l iffer ently from the majority. Dist inguishabilif}' of
colors improves with p nu:tke al'ld tr ai.ning . Amon!( me n,
3.5'¼ ar e co lo r-bfo\d snd cann(I{ be relied upon ro rec eive
imp(►tt:uu color .sig nals .  Onl)' 0.2'¼ of wo1»cn arc <ok>r•blind

t o  this degl'()I:, C,!Qr11 :11� perce ived moSt �o::ur.itdr by
per.iOn$ 16 to 35  years of eg.c. Child.re1 l :'11ld olde r people urc
kss skiUfol �, color discrimioarion, and. abc)vt age 55 

discri.il\i nario n  deterior:11t's ''<'-')' quickly . Blue conrcnt in the
eye i,,c1ca� with age. Many peopl e o�·t'r 66 have rrouble
dj$flngui11hi11g y ellow from blue.

THE MEASURE OF MAN ANO WOMAN 

LIGHTING 

Tho.'re a� six 00$.1, rypc:i. of ligliti.ng or light qu al io · :

I. Ditca light:1 should be locate d  to pre\ ·ent dir ecc gla�.
Gl:ire <:all be minimi1,ed by using J'«le�d q;g-,;n,ue 

cliffol1ot!r:1 Qr suppk1nc1uary sbacle$.

2. lndir«t $0Urce11 give a pleasant lighting effect. Howcvtl', 
Cot u p lithtin g, :a whi tt ttiliog 8nd more decr,ic:il powe r 

: 11-e rtquj r<:d,

3. Oiffused ligh1in,g is goo d for hig.11 tt.iling s. Ho"'e"e r, th,e:rc
exis ts some p<.>i.<r.ibiJitt of g!Mc.

4. Semi • indi,ecr lh:ru1cs offer a ,ompr\11nise. Use soh l ighting 
with dir e,;f 11 nd. !iJ)me JiJJuscd l.ight c:ombincd for t«ioo my
c:if optr:itioo .

5 .  Tr:.msill umi.ll.cl(ion c:itrics light by de.u 6t,cr-op ri� co
illuminate dispbys,

6, &ddi,slitin.g c:in be used for some di�plays or for
proi«t ion of displ:.1)'-" Of1 

sCtcens from bchiod.

lightirlg Sources
The re are 1 :rwny types of  lig,ht so ur ces. I !ere 11re fi\·t:

·1. lncande Kent light iioum:s havt reddish r iot$ �nd. are vtr)'
plea sing. They enhance fle sh tones: aud iroptO\'c tbc 

appe:ua1\CC of food. 

2.  Fluo rc:11.-em l ights �tc $Uaighr.l ine rnbe:1 or arc bent in to 

cirdes aod 11re u.su:.:illy bl uish.  It is be st to �1,;e wurm
whi1es .  fh.lOJ'CSttm lamp s  outlast in¢.•11ide3ccn1 lamps 3
10 4 times; l<Ss of cheir energy l-" IO« i11 h�t.

3.  (Unck light (i1 l,·isibl< u.lmwio let light) c:111 make 

fluorC$Ct'11.t $00 ph, ,sphOttSOent p:1. in1S glow .  D.irk
eo,•ir0mncnC$ :ire h<'lit. 

4. Rtd lig hting i.$ u� w here dark adaptation is m1uimL
Dark :1d:ip1...-..1io n  is the eye·.$ in crc.iiie of  stllSiti,·ity in 

p rolonged p,cri<.Kls of dn1 kncss. Ai lo w  1,wd$ Qf light, the 
eJI' 6nds (be red symbols very visible. The nsrrow rnnge 

o f re d is near the center o f , ,i.$iOn , aod this is anoth er
reason for i111 uk ill milirn. r}' eq uipment. \Vhite ch:u·.1ctcrs 

on� bbck b a<:kgro un<I i;h<)uld app,..--ar on the i1mn1mcnn;
in nQrmul lig.bting. 

S.  Hig h-intcns in•  di.$di:.1r11,e (HCD) lights have a long I.imp 

life. The follow i1\g :.Ut' three btt.Sic 1yp e11:

a. Mc«ury light.s arc bluish whitt. Be ing dc6c icnt in red

ilh1min:ui\111, tbe y diston color rendiuon (t.g., ttds :u ,d
hlda l c omple)(ion rcndi1ions art' unpleasant), £1)ergy
output efficiency is 1◄.6% fo r 400 wans.

b.  Me tal hal ide light$ �re � imilar to merc ury lights b�1t
huve added h:il ide-s (thallium, iodmm, :1can dium, or
dysprosium), whtch creat e :i white light, Energy out put
efficie ncy is 20.6% for 400 �us.

c. High-pressure sodium lisht r ndi:tm �c1oss the vis ible
spectrum wirh empMs is in the reds i:md ytlJ1w,-s, giving
a goklcn.,, ,hi1e ill umination bt1 )t6c ial for faaul .:ind
f(.)(.)d ttlldi tioos. En«gy omp1,11 efficiency is 25.5% for 

400 wans. 6<:c;lu$t of their efficiency ao d  plc�t;.m1 nes$,
higb,prcssurc wdium lights arc replacing mncury

ligl1 1.ing on  roadways a,ml in 1'p<n1s art,,as. Thi s liglnin.g 
om reduce the effcctiv cnc$S of red chlnger light s ::u)d CM 
c:iusc plams to St�n grQ wing out oi St".tso n,

Recommended levels of Artificial Illumination
Th e followi.ng is " g1,1ick for m.i,,iinum kve-ls of i.lluminatit) n 

foi: ccrt.iin tasks. The v:iJ uC$ a,commod.ate young adults wi th
t\Ottn:i l :md bcttei: than 20/30 oorrcctcd vis io n. V11lm:s in ("1t'
ci11c gory cao b e U.$ed. under other c:itegories. The first vallM' is 

f or fo\K c:u \dlcs ((c) for t he 1.-,�k, the s teuod va lue is for lux
(Ix) for the ta1,k . 

Re ading, st udying 

Wrinng iwith pencil)

Stwi.rt&, h:ind or m"chinc (I.ow 
"al ue i� for white doth and high
v:iluc is for black docli)

Kitdw:n sink a nd raogc

Kit<b cn ,oonten; 

l3undry w ork 

Work bench hobbiC$ 

Washer. dryer, g :mM:t

fc 

.l0-70 

10 

50-200

70

SO-ISO 

;o 

70-200'" 

30 

J20-7SO 

570 

$40-2150 

1SO 

$40-1600 

S40 

?S()..21$0 

.120 

Meta 1039 
p. 85



Offi« fc. I< 

Bool:k¢t'p-if1g ISO 1610 

Typing 70 750 

Fi.ling 70 750 

ConfotcllCC rooms JO 320 

Reccp1io n  11reat 20 llO 

Corridors 20 220 

01".tft ing (low value is for rough
work, high valw: ii: for� work.) 1 5 0 -200 1610-2150 

Sch<K>I
fc. I

x 

Chal k boards 150 1610 

Oc:!>ks (for �tudy) 70 750 

Or: ,wing hut work) 70 750 

C}' n11,;1.s. ium JO 320 

Auditor ium IS 160 

1lw:11t er " Ix 

Lobb,- 20 220 

Ovnng iotcrm.issio n s 54 

Dl1rins mo� ·ie 0.1 

fod u sui.ll
k Ix 

Prtci-si on m\llnual ate wddiog 1000 10,750 

£xu : ,.line machine wotk 
.ind i,,spcccion 1000 10,750 

Fine mac.hin¢ work 500 S380 

Mediuul n\acbioe wo rk 100 1080 

Rough ma<.:hi.ne wutk so 540 

Sh<.'\"t me111J (S<:nbing) 100 1080 

Smcl : ,nd sbrct mc:tnl fabricat ion so HO 

Paint mixing \llnd matchin g 200 2150 

Receiv ing aocl shippi.ng 10 110 

Fot fostrumcn� ,� 

Bu�i,�..s machi.neii. c:1.lcuJa1or.s.
digi1:il inpu1, c11:. 50-IOO 

Cc.>ntrol panels, CX)n$OICs 3 0 -50 

Dillli, 30 

Mems JO-SO 

Gauges 50 

�k,: 30-50 

&:.ks with 1/64 • divisions 180 

Mtdkal k 

0-ptr:.triog rnble 2j00 

Emcr gc:ncy optr-.triog 2000 

Dcm11 I w or¼ 1000 

ExainiMtion rci<nn 50-IOO

Train
re 

Oinin.t1, so 

Reading 30 

/ti.s- lt, SlCJ)S 10 

levels o f  llluminalio" i n Dayl ight

Light Coridit ion 

In dir«t i,unshi,lt 
(.:it noon) 

In shade 
(outd.oots at noon) 

O,mfortablr rc.iding 
(in shade :it noo1, )

fc. 

6000-8000 

1�1000 

200 

Ix Contrast Ratios 
The foll(1wi11g iofor m1 1t1nn is cooscC\'ntive and $.lie to u.�1:.
Designer s  m.i)· deviate with gr.11..-e dependin g (Ki atc:hitccclHe.

.140-1080 loc:uio n, ere.
32�540 • Prefer mane whit e  on a -0eihng for high light rdlec1ion.
320 • fll(>1)rS are bes{ with about 20 tc, 25% tdl«tion .
3 2 0 -540 • R«onuuended wall rd1cct�n« is about $0 to) 60%, 100ugh
HO one W3II may M,·c ;-i ftik<:1a1Kc of 20 10 40% for i1 1tCl'CSt 

320-540
01 praaic., lity.

• Machines� «tuip,nc-nt, lixu•m�, desk$, etc .• nre bts1 with 1:1
1930 rcll.«tanoc: (if 20 to 40%. 

I
x A cootrast r- .iuo i� tht re lation bctwttn tbc lumln.-.occ o f cw()

26 .850 
di.ffc:rcm sutfil«$. I li13h oontr-.tst ra r ioi; .:iid legibi l io'; low 
.;ootrast rauo$ give rdaxing nnd res1fol oooditious.

21,SOO • For rd;i xi.ng, prdc: r  o maximum oon1r.-.iit r.uio of J'.I. II 
10,7SO • The m.1 ximmn COntrll$t ratio b«w�n .a w01k :1.rc�1 and
5 4 0 -1080 1h e inim,ediatc surroundings :sh9u1d be 3: I (e.g., the tat io of

the tcOe-ctancc of :i p11gc in .a book 11nd the ubleropl.
Ix • T1tot oomr-as1 11.uio betweto II wQr k :uca aod the renlott
540 surroundi1\S,1 is besi at S: 1. 

no • Prefc:r t1 ma.xinium con�r.-.�t .-.uio of  10 : I for in1c:rim-s.  The

110 
<Ot'ltnllit ratio between a dtar window 1md :ul 11djoin ing 
wall can rea<.:h 20: l, but this i� ;i h.:ttsh <.:o oclition.

• The 11-0tmal conn:u.1 r.ui,o out.:loort is about '40: 1. (This
valu¢ w ill be t:xcce<lcd b)' din?ct or rellecu:d S.Ulllight,)

Ix • Bliic k ink o n whi te dr.-.willg papc:r c;in g ivr. ii c:ont:ra.« r:ttio
of 1: LS, which is ex�Uen t for visibil it)"- Readillg a boo,Jc

64,.$00-87.000 with this high r.uin would bec ome cit in&, so e ither gray th¢ 
ink ,  tjn1 the p11pe r, or b(lt!i . 

1080-10,750 • Typew,iucn (¢ners <'>n typing pt1pcr have a c:omnas1 Talio 

of L:8. 

2150 min imum • Wtiting with a soft pc:oci l (m while dri!wing p3p('I ba,s 11n
approximnte conrraSt nui-0 of I :3. 

• Minimum con1r .. s1 ratio for leg ibility is 1:2. 
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Reflectance Factors Cloth % Wood, % 

Outside and Buildiog Mat erial� % 
Whi te linen (du ll finish) 81% Bi n:h a od beech .lS-50% 

White planer 90-92% 
Wh.itc coooo 65 Whi tewood (pl:'lin) 45 

White suu,crural ghis s 75-80
Red cotton (di aminc fast red) 44 MQple 42 

White tcrra cott:1 6 5 -80 
Black cocto,, (di a ,ninc) 33 Sa tinwood 34 

Snow (new) 74 
Biucwook-o 25 U.;h1 Q.lk 2 5 -3S 

Snow (old) 64 
muc flanMI ]7,,5 €.nglii;h (,).1\: 17 

Limcs1onc 35-6.1 
Blue Iii.en (navy blu e) 17 Wa lnu t 16 

Concrete 4 0 -55 
Black woolen 12 Blad: \V:ilnut 5 -15

Ligh t b \1ff bri ck 48 
Black vtlv« J.8 Oark oal: an,I cherry 10-1S

\l1hite miubJe 4.1 P:1ptt % 
r-.hlh�nr 12

m. l).ul: buff b..id: 40 Q\lalit)' white 85% Gl ass :1nd Pl astic %

l>Mkml bri ck 30 Whi te blotting 82 M.irror glass 80-90%

Cem¢n t 27 Whi te d1:1win.g 70-80 Mc:1.abol ittd pl:'ls1i,c 75-SS

Vcsctati<>n (aveu.ge) 25 Medium qu.1lity white 75 White structur al gl:lss 7S-S0

San&stQne IS Li.ght gr-a,· 7.l R<:flective glass 20-30

6h• e i;rone (p.ivcmenr) 18 Chea p whi1c 70 Clear g.lalS 7

Gran:ilith fpaYemem) 17 l>ink 60 Timed glass 7

Al>pfult ;md ma<::id�m paYtnient 15 Buff 60 8J:'ld s1ructuta l sbss s

Cr ,wd 13 Newsprint ss

Sl.:itt 6.7-8.0 Mo1 ,fi11m 5ray 45

Moii:t e:irth 7 Oark. gray 20 

Do1rl: si:een gn1.si 6 Cbocola1e brown 20 

Olive green 15

Matte black s 

Ult-tamari.ne blue 3.S

Hrml pmdl line 4.1  

Soft penQI line 25 

Printer's ink (good qualicy·) 1$ 

Black ink 4 

l\l.ack vd<>1.1i: 0.4 
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Mc1allic Surb«-$ % Inmior Surface Colors % ,Acc,cm Cok>l'$ % 

Sih 'tr (high.I)' poli shed) 90-92% D ull or 0:.1 whi te 75-90 \'(lbi1e !diffuse) so 

Me111ln:ed 75-85 Cream or egphell 79 Deep rod 14-22

Brass (brigbtJ 75 l¾le pi.nk, p:ik yellow 75-80 R«l 21-31 

Ahun iouro !p olished) 6 7 -70 lv<uy 75 Orange 38-48

Steel (gah·ani:ted) 69 Light grttn, bhx\ or orchid 70-?S Yellow 60-65 

Aluminum _p.1inr 60-70 Liglu beige and pale gray 70 Ydlowgr«n 42-46

Copper ◄br ight) 65 Soft pink 2nd light pc:ieh 69 Sa turated grc,en 2◄ ...J2 

N1<:kel (p<>l istied) 60-65 Pink 6< 610, 1 7 -23 

Chromium (poli11hai) 61-62 Apricot 56-62 Violet purple 1 2 -14 

StainJC$S $ttX:I (brigl11) 55-65 T :111 or ytUow gold 55 Red purple 1�23 

Aluminum lm•Utt) 55-60 Liglu gray 35-SO 

m 
lk;ii,i; (p<1li:1hed matte) 5 2 -55 Medi um 1urquoi� •• 

Chrome (1mtin) 50-55 Yellow sf'('(:,, 45 

Br;,l<s (dulll 35 Medium light blue ◄2

Cnpper tdull) 35 Old gold and pumpkin 34 

St11in le,s :1tccl 25-30 "°'' 29 

Till pUre 2 5 -30 Cocoa brown and ma uve 2, 

S11:el !bright) 25 Medi um green and blue 21 

C11:1t or tplv;miud in;in 25 Mtdi uinyay 20 

Dark b rown an d  dark gnt)' 10-15 

Oli\ •egtctn 12 

�tk bl ue and bilk' g,r«n 5 -10 

Forest gr«o 7 

Aluminum paint 60-70
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Color Temperature of Various Lights in Kelvin
TI1t Ktlvio (K► is a SlMd:itd bl-l'lck body bcaccd to 3 cwoio
co lo,, m.,uc.hing II pa.rmula.r light sour,e .  T;ike 273.l$ from
the foll owing v,1lues t<.> Kt:1 the Celsius ::in.le fCJ. 

Light Sour« 'Keh.in 

Lighl from dca.r blue sky 10,000-JO,OOO 

Li ght fr<.im h:n;.y l!ky 7.IOO-S400

Sp«:ial daylight 0 11ot'¢$0Cot 1500 

Special li.ltcrctl rungsten lamp 7◄.SO 

High•,;rc:ed de:cu(tnic fla,-htubc.� 7000 

Sunlight from O\·m:.as1 ::;ky 6800-7000 

Sunligh1 from deor sl<y at ooon 6500 

Dllylight llu t.>re:11.-ent 14'mp 6500 

Bhu: fla.s}, lnmp 6000 

Oi�r suolight a, 10 o.ro,-3 p.m. 6000 

Oimct ltunlii;hr in summer .1800 

O l$Ch.trgc mercury lnmp 400\V $690 

Maid ha lid e lamp •IOOW .1200 

Dayl ight blue (flc1Ud) l�mp 4800 

Cool whi te Ouore1iOC'nt limp 4000 

White Ruores«nt lnm p 3600 

White rdlcc1or l lcx;ids 3400 

Soft wflitc fh1<>rcsc<nt l�mp 3350 

Amber lbsh lamp 3200 

Ph(l(o flood bm p.1 .3200-3400 

P r<>iccdon I.imp SOOW 317$ 

Wann white Roorci;«;em 3100 

lncande$1Ctnt tun�ten 1000W 3000 

lni:11.ndei;cent tung:;ten SOOW 29$0 

l�ond¢s,r.;ent wng,;ten 60W 2800 

foc:11.ndeK-ent house lam p.1 2500-3000 

Camllc fl.ime 1500-1800 

lle<l,ho t met.ii 8 0 0 -900 

THE MEASURE OF MAN ANO WOMAN 

Colored phowgt3phic 'films �ut designed for ccr1ain color
tempi:rnturcs..  On.c film lS close tr.i  6,000}{ for dayl ight u:1e
and some arc 3,400K for ind oor use .  

Reaction Time-s 
Rca<rion times var y ac;cording co di.ifor<:ot factors, a,s shown
in ,he f<>llowing. 

Dy Sense Preceptor 

Tooch
ing 

Tcmp«IIIUl'C 

Pain

Hearing

Smell ing

·ras1ing

SC'cing 

Eye s  to locos 

Eyes lUO\'e 10 40° withou 1 f0t;using: 

8y Agc 

5 years 

10 YCIU'$ 

20 YC\l.1"$ 

30 years 

4 0  YCIII"$ 

50 year.s 

.ts years 

60 YCIII"$ 

'"' 

.11-.J.S 

.15-.22 

.10-1.00 

.12-,22 

.29 

.20 .. 1 .  10 

.IS-.20 

:165 

.10 

.40 

.30 

.20 

.22 

.25 

.38 

. .l.l 

.so 

Reactio n  ti me-varits with stx: meo take 0.1 stoond less fo r

11ci.md and lii;ht than women.

lleactio n  time varies with limbs: ftt t 1:1.kt 20% mort ti.me 

dun hand,;. 

l'he left bond, for rhe tig}u-hanckd, take$ 3% moce rime than
the right h:ut d .  

Rta-ctio n  ti me varies with training; wirh practice, it ,ao be

reduced 10'¼. 

Rc:u:ti<.►1 1 time varies with i;ign:il char,1,ele1i.1tiCj. The 

minimum signal p«iod is 0,2 �nd s, Shon 5:ignal$ <>f 0.1
,;econd ate not good. Alerting $.lgnals can reduce ce11c:ti oo 

tim.e up ll'.> 40%. 

An ilh1$tr.11i(K1 �,f total N!act i (ln time follows: A pilot see* :m
apptoachin� plane th rouisb the haz.e:

1. The: pilot d crect$ ,-p l.inc (eye mO\ 'l'!i) 

2. lotero:p1s illl8ge (pcax:eprioo)

J .  Sek,c1s course of acrion (decisionJ
4. Pilot flJO\'es oontrol (l'.'C$ponse)

T0tal reactio n  rime

O..l ooc 

0.6 

o.s

0 .3 

l .7 ,;c<: 

If both p lanes aie h,e:1dc-d toward one anothe r  at 400 mph, 
ea<h pilot bas only •�ooo fc-« before a collision. 'l'hot
dis.-uni:e will be coveied in tilt: l. 7 seco,,Js o( reac1ion c.i me.

-
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APPENDIX 

CONVERSION SCALES 

Un.gth Coo ,·cn;ioos 

l inch tqu.ils 2SA m1llimerer1 (mm)

1 inch equtlls 2.5' 1  «ntimctcl"$ (cm}

1 foot equals 304.8 milli meters

I foot cqunl� 30.48 centimeters

t foot equals ().304S mctcrl Im) 

1 mile cq1 1ak J.609 l:i lom«crs (km)

1 :1qu:1re inch (in:) tqu..1ls 6.45 squ..1rt ct1uim«cts (<:1nl) 

I .squa� foot tf�) t'<1uals 0.093 .s(lu.ue meters (11l1)

t 3cte equals 0.405 hecrn,� (ha)

Volume Con,·ersions

I <;ubic foot (ft'"J equals 0.0283 cubic 1neter'$ (m1) 

t cubic yard equ.1li; 0.764 cubic mct«s

t US gaJ!on <'Quals J.785 lil<'U ( l )

1 US < 1u.ir1 cqu:11$ ().9462 litcrs

I l iter equ�ts 1,000 mi lhliter$ (ml J
l li1cr of wa1cr has a rua.ss of l kilogram of irnh wim.

Wci.gh1 Con,,ersio,is

1 <>unce fot) equ3IS 28 . .35 sr:uns (&) 

l J.:ik)8.rnm cqu..1!11 1000 i;r.uni;

l short (US) 10n equals 0,9072 mcuit too (r►.

Force Conv«�on

1 ounct fotct (cnf) equals 0.72,8 Newto ns (N)

L pound fo� fib() equ.1k 4.4482 Newtons 

Torque of Bending Momcnr ConV<!rsioQS 

1 ounoc force acting a1 s radios in inches (oz f • inl
equa ls 0.00706 N · m 

l pound forct �cting at .:i Ntdius in fctt (lb( • ft)
equals J.3SS8 N · m

l'r1,:ssurc or Sr.ress Coo,·eNion 

1 pound p« sqMre inch (psi) cqu.lls 6,895 ki JOpG s-tals (kP�)

I pou nd p« sqll.lrc mch (psi) cq11.1l$ 0.00689.s me13ap:iiicalll
(.\1Pa) 

Work or E1m-gy Coav en.i ons 

Work oqu als f or« rim� disrance-, lo tbt metric system th e 

u nit (>f w<iii.: U ,h e i<>ul,... (j) whid1 is dc-ll1)(>d as a fortt of
1 NcW1on displa ced throu gh a disrnnc;;e of I mc:tc:r m the

di�on of ,he for« H J tquals I N · m)

1 me�,n British  ·11)Nm.tl Uni, (U"IV) equnls 1.055 kilo i o11les (kJJ
1 snull caloric (ca]) equals 4.187 joules fJ)

1 large c:ilmi e  (keil) equals 4.187 kilo joules (kj)

Power Cc,nvc:1'$io ns 

Pow« is tht rate of doing wotk or t xpeOOi.ng energy.
The u n it of powcf" i.s th� w:m (W) a11J is o.."<iual t<> 1 joule per
s«ond (Jfs)

l Jfs cqu;als 1 N · m/s 

1 B'J1J per hour eq\ 1als 0.2931 wurr.s

1 foot pound force per second (ft lb f/s) equals J.356 ,.,._.,LS

1 hol'$epowcr (hp J e,pi..1 li. ().74,$7 kil1:iwat1t (kw)

Tbe t'lbovc horsepower i$ de6ned 11$ $SO foot lb f/i..

'fimc ao<l Angle Coovmioo 
Angles nre m e1U11rc,I in deg rees e:xe<pt u!lt t he  deeim: 11 sy.«en1
in pk1ce of minutes and s«ond s (c,g, u se 6.SS'' nor  6°30'3-0") 

TI.me :rn-d deg.recs :.ttt tht only units i.n the nx-irk system n ot 
ba-scd on 1en . 

Ttmpc.nuorc Conversions 

The iicitntific unit of thermodynamic to!ll'l�r:11 urc i.,, lht
inctric S )'Stcm is the Kcl,,in (KJ,

1 degree l(cl ,,i n (01() equal� dcS,rtd Cdtiu!I plus 273. tJ0 

l degr«: fa.ltrmh<:it (0F) cq1,111ls 9/S degree ('.cl� iu.s l�C) pl1.L1 32° 

1 dl"gree Celsius equals S/9 lfah rcnhcit mim•� 32°)

lii;h1 Couvtrtiom�

1 footcimdcl.as (c;J fl c< 1u.al� 10.764 lux ( l:x £)

1 fo04: l:lmbtrt (11) tqu:ils 3.4?6 candtbs ptr square meter
(cd/m J. 

·1 Lambcn equals 3 18.J. I C'lclndelM per $qU.lrc mi:�er (cd/m )

Scales 

CommOfll)· Uir.ed f>r..1wmg Sci.al ell in the USA aml their
Appl'oxima1c Equh-akm in Metric:

l/8 fu ll size in lhe: USA l»:omcs 1/10 in metri c 

lf4 fuJI size in 1h e USA boc.:omes l/5 in inc 1ric 

112 foll size in 1h e USA bocomes 2/5 in nx-1rk 

fuJl site in dtt USA rtinii1lS tJ1e s.\tnC i11 me 1, • ic 
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ABBREVIATIONS 

11di or ad just: adju:,r, adjUllunent

alt: ahem:ue 

appn>x: approxim:ne, approxi.1n:\ttly 

11vg: 1ivcr,1ge 

C: Celsius

c:al: c:il(>rie 

cnp : t11p.ic:ity

t. : «nrcr line 

C.G.: oenttr of g raoFity

c:ir . drc:umfc:rcnce 

clear: c-Je,3r11.ncr 

CllT: rnth(lde ray t ube, TV

Ctr: CtOlt't 

d or dia: diameter 

dB: d«ibd11 

dis t: disl3n«

0
: d�tt 

eff: d&.-ient,  efficiency 

e.g.: for example

dee: tleruic, e lecui,cit)·

eni:;: cnsinterin g

<-quip: equipmrm

r: female, for c;;-

F: Fahrenhei t

le: foot candle 

h: foot

fw d: forward 

g: gram 

G: ,stavity 

hst: hci gh1, J1igh

THE MEASURE OF MAN ANO WOMAN 

hori1,: hori1,.(»1t.al

t,U, or Hpt: hip pivor poinr

hr: hour 

H7,: t-lcrq. (hcqucoc.:y)
lliS: Ulumio11.1i.ng £ogioccring Society

in <w ": ineh

ind: including 

K : KcMn 

kcal: kik,c:,lmie

kg: kil o.gram 

km: k.ilometcf

km.Ill: kilome1tri per l1our

I, Im

L:lim

lav: la\·:umy (w:ish b:lsin)

lb, II:>$: p<.M,md, pc.>muls 

lb(: pouod fon:i: 

LCD: liquid Cfyml diS:pla:,

LED: light-emitting diode 

lg: l<:ngrh

Im : large man

lw: large w,)man

be .: lux 

m: man� m11le, 1 tl\'1Cr

ma: mill iamperes 

max: m aximum 

mil: militar y 

min: minimum, minute

mL: millitambert 

mm: mi 11.imeli:T 

mo: mC)nth 

mph: mi les pi:s hour

mis: mettl'S per seoo11d 

N: Newton 

l'IO: nuin�r 

opp: opposite

ope: optimum 

oil: OUllCC' forc-c 

ppm: JXlrtS prr milliOfl 

%: percent 

%ii¢: perttmile 

pref: prefer 

rm nd: r.id ius 

r«I: r«1ang.lr 

td: N".ftrenct 

ttq'd: required

n.: right 

rpm: revolu 1io1u p-cr minotr

SD: st:indard deviat ion 

Sl: Cotttnational Symm (me1ric l

SIP: 9C'llt indtx poi.1 11 

sm: :im:1II ,n:in 

sq: square 

SRP: se;11 ttfctcnce poin t  or plane

scd: st.•u,dard 

sw: smaJI woma n, $Wilch 

sys: s-yscem 

t : torqut 

vcr. \'rttkal 

w: wide, width (brl""..td1h). wom11n

W: W:Ct1 

we: wbctk.Mir, water dose, (to i. le1)

wt: weigh,

yr or >·rs: ye.1,s:, 11se 

l
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ANTHROPOMETRIC TERMS 

,\b,dt)m/,ra{ d�lh: the mo111 �merior point of the ;ah<lc.>minJI
i:mvt on the midpbne.

Abduct:«) m(we :iw.,y from the body axi.s or one of irs p;an.s,

J\P'Q mi<.m: the hig hest po itn oo die ltueral edge of the 

.s.ho uldrr bone (used for shoulder hcightJ.

Adduci.: t<.> IDO\'e 1owt1.rd.s the body, 

A,rten·or. p ena. ining t<.> the from o f tbe body,

Auric11/ar. prm1foing to the t"xttrnal ca r .

ILYilla.: the �r mpit .

lti"/1$: rhc lnr ge musc.:lc a t  tht" from of t.ht upper :i.rm; also. 
tht large- muscle tit tht b11ck of the th igh .

81'0W ridge: the booy ridges (O \ 't"('('d b)' d� eyebtows . 

B,1S1{X)i111: Thr mos, aomior projcctioo of the right bre3St.

Buttock protrusion: the m11.xi mum posterior p r otruticm C1f t he 

ri ght buttock 

Calf level.; 1hr hri.gh1 of m11i<imu111 alf eircumf�rcnc:e.

C"w·ealc>: the l:ugest bony bump c.>n the .spin;al coh1mn in die 

resfon of the b.1$e of the Beck. 

CIJdlfon: the comer,; of rrtl.)urh where the lips join,

CJavid�: the oo lLub(me, l inking 1he s,;.ipular and die stcmum,

C,orcmal plan�: $0}' veniail pk1ne at right angJe.s to the 

midpl :mc.

C,foion: the  p oint in m.idplaoc wh<'r<' the hairline meers th e 

fo rebe 11d. 

C1tlAnt0us lip: the area betw een rhr upper lip 11nd die nose. 

Oa.:tyliom the tip of the middle fi.ngtr.

Oe/u,id muscle: the latge mus cl e 011 the outer !iidc of the 

upper :arm in the �houlckr r egion.

Vi
.
stal: tit the end of a body !!i"gm eur fanhe" fr(>m die trunk. 

Dorsa/;oo the bed of 1he hand Qr the fo(l(. 

E.aoca11tlm1: the cmuidc oorrw::r or 1mg le formed by the 

mcttin.g of 1ht eyelids.

£.piro11dyle: the bunr eminence tit the dis111J eod of the

lmrot rus �nd femur.

Extend: inert"� a limb 11o.glr.

Ext�nutl: away from the cemral, l<mg a,d"' c.>f the body.

J,"cmcral trpi«.mdyl�: bony projtttions on dthet sidt of tht 
dist:11 end of  tt1e fem u r. 

Ft>.nmr. rlie thigh bone .

flex: r«lu« $ limb :'lllg le.

Fra11kf11rt pl11ne: the s1 :md:ard or ientati(m (1f ffl e hend, 
determined b}' a Linc pa.ssing di.rough the e.a.r llole and the 

lower ed ge of t he eye orbit :11,d m:ade h<>ri:1.c)nt:11.

f1YJ,rta/ pla114;: same as ooron al plane.

Clabd/a: the most forw:i.rd point in the midfo�e of die
forehead b ,  .. • 1wcen the 1.m.>w ridge s. 

Clutt>al furrow: the furtow wlW're 1ht buctock joint the thigh.

Co,rial a11gle: the obcus:t angle at the t);lck 1.1f thc lower juw. 

Helix: tht roUed outer p;art of the car.

1l11meral �picond)•/� $: the lxmy projections u,1 both side:1 o(
d,e dii11: 1l end of the humcru� .

H,um:nu: ,� upper anu bone. 

H)'pc:rrxtnul: t o  overextend a limb or ptllt o( 1he body. 

lllae �I: the «>p rim of the pelvic bone. 

l11{rrinr: below or lowe r  than on0ther body pan .

llls,um1: n do thing term ustd to indiQ'ltc the inside lensch of  :i 
$ leC'\'e or trvu�r leg.

lllion:  the $m all bon) '  bump a, the re:i.rroost p11r 1 of che he11d. 

lsc.hia : tw o  bo ny t uberosiries 3t the bonoo, of 1he p,.>.l�is rh:u
.su p port 60% of a pt'cson'.s sining wei ght .

K,,,1ckW: the fing('.r tc)im lx1wtcn tht ,,hal:anx :111d the 

met.:icarp.al (fin1;er bone nnd pnlm bone:), 

Larynx: die upixr p.lR of the wind pipe, contain ing
mt mbr:r nC$ whtc:h prodixe vocoJ oounds.

1.at,:ral: )ring nf;'ar or toward the s ides of 1 hc body.

l,.attrral ,m,Uro/u$: lateral bony protrusioo of th('. 11nld e.

Lu1erol m1st11s musck: the 1.ar.sc rousc.:le running fro m  the
knc«op to 1he bi p on die ou1side o( 1ht upper lei; .

J'WAlleolm: a b<my ptoje<:tio1, 01, ('.itdi 11ide of ankle.

.\ta11dil,J,:: the lower j.-w. 

MastQid: the bony protrusion dir«dy be.hind th e car.

Medial : lying ne:,r Ur towards the mi<lliM of the body.

Medial uastus musc/,:: the Large mt1s,<;l e running fr om the
kn c«11p to tbe hi p on the inside of 1bc upper kg.

Mlll a carpal: ,be long hand booes between the wrist and
the fing ers. 

MetataNal: th e lo ng fo(l( honet between the tnr$U$ nnd 
the tOC$. 

MenUm: dw: p,)i111 at the t ip r, f  the chin on the midp lJne.

Mitbagittal plam:: the vcrtic:u l pln.oc dividi ng th e body i mo

right and lcfr Mlves.

Nasa l  root deprniiom tbe indenhnion 3t the bcidg<-of the 
nose.  

Nt1$0/ Sl!pl1tm: lhe 1»tt1lb1an e b etween the m:>Strib:.

Navic.ular bone: the small bone in the hand d istal to rhe bend
of  the wrist on tbe thumb side.

Occipital rc-gio11: the. !µck (1f the heid ..

Ocatlar: pcrmini ng to rite ¢)'CS,

Oedput: ti bone fomlins ,he pn'ltc.rior b:r"'e nf the $ku11.

0/uranan: tM bc'my tip <. if the clb<,w.

OmJ,balion: the cen tc.r point o( the nal'cl. 

OrbU: tht eye soclce t .  

Pa/mar: perbinini; to the p:,lm {in$iclc) of the hand. 

Paid/a: the kneecap. 

Pt/vi.s.: the bones of t he pelvic complex.

Phalo11geJ.: tht  bl'lf1e.t of the f inger$ a ncl l()ClJ.

Philtmm: the groo,•e between the lip and 1be nas al s,c:ptum, 

Pla ntar: pcminfog to the sole<, of the feet.

Pt)p/ittal ana: the arta in back of t� leg behind the lcn«,

P{J$.t�rior. the bac k of the body. 

Prr.ma.qJj,e: rhe most :intt"1ior poioc of the nok.

Pn:,x.i11,al: tbe e11d o f a l .imb nearest the trun k.

APPENDIX

Meta 1039 
p. 92



II 

Radhu: the bune in the fmc;mn rn1 tbe lhumb sid e. 
Ranms: the vertiC.ll _pc,rnon of the l(1wtr jaw b1>ne 
(mnndible).
$agittal: pi:rt,1inm5 tQ ,he mid:ingittnl pL,ne (,f the h<xly (Ir a
pa ... .illcl plane. 
Staf)J1.lar: lhe �hou1der blade. 
Sc:)�: a dothin g term designating dl<: armbok of a garmeni .
Sellion: the point of gtt;3tcsc indentation o f  the. ruisal root 
depre�sllln. 
Spl,ytion.-the most di .ma] extension o( the' ti bia on me medi al:iiJe Q( the foqt . 
Spi.mr: ilk: bl.add.>c,nc, composed of vcm:br.ic. 
Stermun: tbl' bre asd,oue. 
Sumn'on: the p 1)i nt of � -o n1.1ct between the upper : ,nd lower 
lips on the m.idplanc.
Superior: abl)\'c or higher .
Supra: prcfuc: <ksig 1)1lti,ng abO\'c or c:m .  
TtJ¥$U$: the collmio n  of bones i n the ankk io im. 
Thyroid cariila gt: the •Adam's �pplc" on men. 
Tibia: the i,hi_n bone. 
Tmgi.(}n: the point located a1 dlC Qou;b j\lS.t t1bovc the tr-J.gUS
of 1be tal'. 
nug11.s: the smaJI f la p o( flcs.h io from of the earhole.
Tnmsvers-e plane: the horizomal plan(' through the body 
perpendicubr to  the mid and fo;mr.il pl:mes .  
T n ·cep.s.: the muscle s at che OOek o( tbe upper arm s .  
Trocmf.nterion: the tip of the bony l:iter.,I pl'Otl'ttsio,, o (  the
proxim;al tnd "' the thjgh bone. 
Ul,,a: one of rhe boors i n the forearm on the li ttle lin ger side:

of the .arm, 
Umbilicus.: the dcptession in the abdomen (belJ)· button)
wlit:re the utnbil ieal turd w.,11 ;m.:ichcd to the mod1er. 
Ve.ntral: pc,rtainin g co the from s.ide of tbt trunk .
Vmebra: a b one of the spioe .
Verte.-.:: the top of the he:id. 

THE MEASURE OF MAN ANO WOMAN 

U1aiu: tbe art-a, geotrau/ a t th t  belt lint� or the "nat uralwaii1. ·• 
Z)•R(Jmatfr: arch: the buu r :m:h ru,,n in g al(nig the side of the 
cheek olmost to me r-.u. 

SA.GITTAL 
PlANE 
M!O.-PLANE 

COAONAL 
PLANE 
FRONTAL 
pt;V\IE 

ANATOMICAL PLANES AND ORIENTATIONS 
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! 
One Fifth Size Templates for 99 Percentile Man and Woman (in Millimeters) 

Raconamended 1e11plata material: .031-J)62"'C1-3 mm> clear p lastic. 

O Eye hole, Recommended size; .140' (3mm) diameter.

Cl r99J Hetttj• Dreyfuss Associates

O Two ho les for affixing template 10 work.sutface .  lnsertpinS-through holes l'O hOfd 1emplate in place and allow for easy manipu lation. Re.commended diameter: .62' (1.5mm).

(9 Pivoting joint; Use grommets such 8$ slloe eve lets to anchor pivot locat
i
ons..

I Contet rule . Scribe on body and arm and use as:vertieal reference to al ign tht various: bodv parts.
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