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INTRODUCTION
Thr irrh od(.tn olf€rv cili'gorn q su.h is !try ligltt

.ircralt, rnobr glj.lersnrl{l microlillltiir( rif ihiseauslrd
a shirp nrcreise in th. nunlbe. of propeller njrc..lt
cstcciall! nr the p.rsi 15 ycars l)rring tltis P!r]o.l, aAA
".. . l,.h ...1 ... r'r r..i' i ri".. r'lr'.

rloivcvcr it shoLrl.l bc rroieLl thai this rccor.l m.1)'weu
lrot in.lu.le injLrdes wlrich arc associatc.l rvith ihc'P1-()

peil€rs of nricrolights where such injurits art reprtcd
lo ll\4 A,\ nncl nol dir c.ilY n) C-,\A.

Th|yerr 1973

.rrl:irgsu l,r'h

ger (L). That de
siglr.c'rt.in1\'

it\', bLrt uriortu
nxtrh li a lso

iric.rll). N.ltu
r ally, tlr es e

flaiulil1. uI.sp drarlin gs tem P.rD.ilI .Pfligocd to r Bulldog ri rcrdit (RePnrd(n'd

frodr CAA lapd 91002, P, optllcr in,l T.il ltoior Markings , by perm issior of Civil
Avlation Auth.iity.)

.ot ver\' tofular ivith groun(l crerls. T|. aim of tlt
preserlt urYcsligalion hrs tltreforcbeen io txnnrinc th.
physjr,loglc.l and ts\rh(ibgi.dlf.l.tors jdvoh e{l lo tro
d Lrcc r dcsilI oi rrrrlirlgs rrhich willslsurt rhitr,Lrl
ing prcl.ellers arc rrrrc i iiible nt nllRPNlsand toiitr..t
att€ntion to ihe h.1ard sithoLri also prodlcing th.
jll!siof ihal thc propelhr is tLUning c.c.nrri.alll (2).
'I HE lN V lSl'laiATION:
l. Testing lhe ncw desiAn.

l]x|er irncnt.rl lri.rrkings in bl..l rrrl ir l,rhite w.rc
..,'rpnred \\,iih
il, i, i.l7l .rirk
nlgs 1r) ih.'liln,

lllilo rpnr.l lLirl'

EPtting qraliiy,

fccts. l-iilht lL'\'

li)llcd. lhe.le
t.r il oI tlre pre
fi,ued desigrs
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llcURE2.Britishr\crosp.ceAl|!LithLGurltipmnrksonthesr.rbo)rdpn)pelter.nd wisp mrlhgs
on thepori propcllcr. (Reprodr..dbv pcnnission oiAcrosp.c. nraizine,ltoy.t AL,ronauticn I Soc iety. )

(as ihcn reassesse.l using protclle rs of I 5nrcicrdiaDr
€terrotanrd ai700 rporbl'arLrleciricnrotortolvhi.honc,
two or thrce su.h fropclli'rs coukl bc aii.chcd siolu]r.l
neously so.s io nrike ptupellos of 2,4, or ar b].r.lcs.
Sinrilar tllarkrngsrvere tlnr appliecl (temporarily)io the
protrllcrs ol3BLrlLlo6air.raf tand the testr{'.rsrcpc.ied
but, ior prlcti.al rcisons/ rrlth a diffcrcnt group of

2. Visibility bv niSht.irricl.l I;Bhting.
I hcctk:!.i on ! isibilil\' olthe expcritrrrrtil)Iarkings.

oflow l.!'cl illLrrnin.ilo,l(stl.ltds tlaifolnrd irr the more
isoht.d dis|c,s.l arcas of ii ilirliekl), r!is asscsscd
both in the l.bor.lory rsing 30 cr)t. Dr({lcl prcpcllcrs
.n.l on an. irijrtd it niglrto| th€p.rrked Bulldog air.r.lt
r!hosc tr (,]n lk:r haLi becn ienrpornrilym.lrkcd rvith tlx:
crtcrjnrcn!.1 nra.kings.
3. Blnck nnd white vs colored mirkinBs.

To give sorne tolcrnncc lin\ils k) thc spcciijcatjon of
bLack and rvhiLe nrirkints, tests rvere crrricd out n)
.ssess tile eilect orvisibilit\' ofn rtductiorr in thc nraxi
rn ul]l contrnst oI blilck and whi te. I hc rr:su I ts shorvcd
that .1 solall rc(lLrcti.trr c'It.ril.rt orJy a slighi loss of
visibiliir. Accordingly, tc.t! s'cRrerr ri{'d (iDi on cornbi
naiiofs oi ljght colors n.d ol d.rk colors rvhose bright
rless ditte.ence (.s nreisured bl ihe dilfuse rellection
t.rcto.s) $?s n'itlrin the rangc of brighhress conlrasl
redurti.)l1 folrnd for thc black ind lvhitc m.rki,rgs.
TITI MARKINCS:

In ceriiin spcrificd cnrirorrncnts suclt.rs snorv cov
ered ierr.in, black.nd fllLores.cni re.l or yelloH'can
appe.lr to be slighth nlorc visiblc. tslack nnd rvhite

nrarkings ho$,ever
arcnotor yihesim-
plcst to apply but
also give the best
contrast anLl the
bcst visibility
a8ainst most back-
grounds.Whcn ihe
propeller isstaiion
ary, ihebla.lelooks
r.ther like a wnsp
(hence 'WASP'
nrarkinBs) Wh.. ii
is turni.g, thc
nurksfomconcen
tri. circles: the
brighi oncs b€ing
morc!isiblc.giirlst
a Ltark backgroun.t
ivhil€ thc darkones
aremoreeasjlysccn
ag.inst.l b rjtih t
backgrou nd . It .ol
ors are uscd, they
should 1ic witlrin
thcpernrittedspeci

lication for good visibilitr.
Tn a.lditior b the.onccntric circles, tlte.lcsign also

produrcs a sm.ll nmoLuLt of fli.kcr near the blade ijp,
anLl neirrvhere the pro|cllcr lvould normnllv go undrr
the spnxrer, r, rd on thc spnuer itselL Th.,!! , r fnrcnr ef ts
are.rimed.rt rnsuring ih.i.nyone ne.rr ilic propclli.r
$,ill bc al.rtcd to lh€ presence of thc rot.ijng h.z.rd,
evenif it iso'rlvseen edge olru,hen thcf lirkcIcfe.ted bt
.l.e lir ,. ,1\ 

'." ir,', . rF1.,:rr,.l lr.,:r
sllorld o)sur i: \'isibilill e!enfrol1lthes e.

It cannot b. too sirongl] eorplusized that aliholrEh
the principle looks sinrtl{: .nd in n scnse lt is 1o'r
shoLrldbel\ ancd of t]tr possiblc.l.ngers of irrlngr.1o
it yourself rnortificai!11of thudcsiiln on thebasisof this
conrmunicaiion nlon€ \\'hi.h sumnurizcs l\ork cltnc
o!.eri irvo tear perh.l. You are therefort ux)ststrorgl)
Lrrte.l to see a copy oI CA,{'s Pn* 45 (3), nr llhich
consm€rilne ellort has bccn i:xptndcd k) ,n.k., quitc
.l(lrjusthorv bapplv lh( dcsign a.colriing to thesize
or prof,eller, cdors, etc..
CON'fRASTS AND COI,OITS:

For a 13ivcn brckgrcund briilrin(ss, ai nn| pont in
ih. tuminllblaLl., thc visibility,rf lhccircle irrn(cl by a

nr.ukinB .l€pen.ls on th€ nrnrk/sp.ce rntior the higher
the ratio, the betier the visibilit' Sin.cihcmafk/space
ralio incrcascs i()r,ar.ls thc ccnt.r of rotiti(Dr. the circLe
visibility is bestn€Lu ihe spnxler an.l worsi at ihe blade
iip. Furihe.morc, for ih. samc rcason, the greitcr ihe
nulllberof bladcs, ihcbcthrris thc\'isibilityof thecircles
produced by thc nt.lrkings.

In nddition, thc hjghcr the coitristbetwe€n the con
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FIGURE 3. Reduced vjsual a.uity as an object goes away fi om
you r.lirect line of sigh i. (ReproLluce.t frnn CAA PaPer 91002,
'Propeller and TaiI Roto MlrNings, bv pe nission of Cjlil
AviatjonAulhority.)

.entric circles formed by the marknrgs and the back-

Sround, the better is the visibilitlr. In this connection,
noie that "contrast" canbe one ofbrighhcss or ofcolor
or of both. Hoh'ever, since background colors vary so
nuch, it is beiier to concentraic on bri8hhess contrast
whichcanbetacklcdwithnorccorlsistentrLlles herce
the r€commendaticn for whiic and black in the WASP
Inarkings. Theblackusedshould be tlossblack since, irl
sunlight, matteblack can look quite gray compared wjth
gloss black With rvhite panrt hor{'ever, the apparent
b.jghlness in sunlighi is less depencleni onwheth€r the
surface is matte or gloss .

Eiihcr the dark circles can be seen against a light
background, or ihe lightcircles against a dark grouncl,
or both can be seen against a background which is
n€ither too britht nor too dark. Even with colored
background s thc same applies sincc d iffcren t colors can
lIave the snme brighhr€ss (hetero-chromatic matching).

ln cxpcrimcnts rcfelrc.l io in CAA Papcr 91002, it \4'as
possible to incrcase dre iolcrancc limiis bypermitihga
sijBh tly reduc€d bdghtness .ontras t be t$reen the bright
aid ihe d.rrk m.irkin8s. ln iurn this meani ihai it rvas
possible to usecertain colors jnstcad oftLc bestcontrast
ofblack an.l white. But aganr, ihc darkcr color should
have a Bloss finish.
DESICN PIIILOSOPHY:

'l'he main a.lrancc h this design horv('\'cr, is ih:ri it
prcscnts lvhat isbelieved to be a radicnlly nelv phil.rso
phy of dcsiSn. You nr.r k the lvhore propeler rotjust
the tip be..rusc othcrlrisc, rnlcss yolr happ.n b bc
rvalkinBdircctly k)sards rhcmarkc.l iip, rhc.loscry(,Lr
go to tltepropcllcr, thc lcss you s.r:ihc tif marks as th(:)-
go nore an.l morc nrto th. pcriphc.l of your visu.rl
ficld. So with tjp nrarks ilonc. Il you arc Lrnforilrn.Lcly
lcry n€ar a rot.lung propeller, the ch.nces nre tbat you
lvill see nothing to nlert yoLr to ihe h.zird.

On lhe otherhand, ihecloser)'ou gotowASP mark-
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ings, thc more you see them and are able io nake a
judgment on how far they are from you, becaus! $'ith
WASP markings you have something to focus on- ihe
concentric circles. With the smaller proPeilers of
mjcrolights and powcrcd gli.lers, maybe it is not a life
that's at stakc just a hartd or an arm but ihe same
principle applics as for taii rotors, for helicopter main
rotors (marking the underside for the sa fety of passen'
gers,ortheuppersurfacetoenhanceair to airvisibiliiy)
or for e many-bladed props of an ATP. Unlike nost
markings, WASP markings are Llesigned so thai any
part of t}le propeller can be seen noi only f.om a safc
viewhgdisiancebuibypeoplewho are already danSer'
orsly close.

Finally, the AIC is atpresentnot mandatory but you
don'tneedtobea lawyer bsee thepossibleimplications
of not markhg the propeller, especially if ihe same
prjncjple applies as is siated inpage 4 ofthe Hjghivay
Code for road uscrs issued by theDepartment ofTrans
purr rUK,. Thalme"srSe,I ere pJtup rJ.Ldi ""^h"
words isrYoudon'thave to follow drcse recommenda-
tions,butifyou fail todo so and someone is injured, you
mithi, in aprivaieprosecution, bc liablc for dan1agcs for
noi having implemented a safety recomm.n.liti.n
However as microliShis are noi ncntnned in the AlC,
a case mitht be argucd for srlrller markings Ior the
smaller propellers of microlighi aircrafi or ofpowered
gliders.

ltwould bc scicntifically r€asonable, for example, to
sugSestforsmallpropellcrs, thesizcof nlarkingsshoLrld
beadjustedso asto shoiv no less than,l scciorspcrbladc
(two black, trrc rvhitc). This proposnl would require
discLrssion with the relevant authoriiics.
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