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Re tinoscopy Uf ,.kiascopy (l ile wonl is dl'riv("d from Ihe Greck Irnnslalion of 
'shadow kSI') as il is so oftl'll I('rmed. is Ihe ;;ciellce of mCllsuring IIIC rdracli ve 

cOlHliliull of Ihe eye objcc li \'cl)'. 

In Ihal tllis pa pe r is a (lescripliol1 of Ihl' clill ica l npplieal ioll of rI'l in05CoJlY ¡he 
undcrlyillg o!lljenl p rincipies will nol he (liscw;!;cII, Howc\'er il musl be kcpl 111 
1I1inll Iha l Ihe prillci ple underlrillg Ihi! 11 1l'IIlu cl of rdrael ioll is ~ illlply Ihal il i!; 
Ihe emergen! lighl from Ilw pal iell !'s cye Iha l is bcou¡;!JI to :a puiul whieh 15 

coillci<lcnl lo Ihe relina of Ihe exu milll'rs ere. T hcse ('111('rgenl ¡igbl ca)'!!! a re 
(lt'p~!1(l enl upon Ihe rcfracling media o f tlll' palien l'5 cye aud 1101 011 IIIt' in i:lt run lcnl, 

whic1J. c i¡llcr l11l"rcl)' prO\,ides lhe sourcc (l f lighl (~el f luminOIlS rel inoscol>C) v r 

rdlcel! il fmm S<11111' cxlrm'eous sourcc (110 1l ,l ul11 illoU5 rcti nosc0J.'c). 

Slalic rCÚI10,5CO¡¡Y 

This ed inoseupy i" Ilw Oll!! clIrricd oul 0 11 1111 I!}'e whieh is fi xing a dislanl targrt. 

The theer 11I0s1 cl rs irable conclitions in s lolic re tinoseop)' are, firsl l)' 111111 Ihe 
palient's eye shd l bc unaCCOlll1l1odaled, stcondl}' Ih al his linc o f s ig lll shall be 
str ad)'. ami Ihi rdl y Ihal Ilu' ret inoscopc Leom shull coinc ide. o r {tS IIca rl )' a!' 
pussible. wi lh 11", \'Í;;ua l axis of Ihe ('xa m il1er. 

It i ~ alw importllnl ¡hal Ihe CXlll1l i11t' r WCU f llÍE' ¡¡ropee dislal1ce co rr ('Cli oll so 

Ihal hc has 1Il8x imu m IIcuily. PCI"sb}'opic cXllm i lle r~ sh"uld ",l'ar a pl us ol1e lel111 
il1 ildllilioll if Ilw)' a re I'urr yi ng oul rl'l i1108cOII }' a l 011C Ilwln'. 

TIII' fir sl eC(lui remcnl cu n Iw achien:d witll c.'r lain t )' onl }' by Ihe use o f drugs 
lo pural)'St, llw 3CcoIlHllOdal i\·(, fu cully of ¡hl' cye. lI uwc\'c r, os ¡Ill' use o f dru gll 
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is nol perlllittl'cI for oplollll'tr i ~l s uses in sorne cO llnlril 's. olher rnct llOus musl be 
found lo inhibil Ihe palienh; 1t' llclency lo ncconlnlodah: lo Ihe grl'alP$t exlNII. A 
sim ple, Ihough usdul melho<1 is Ihe use uf a bluc fixalion ]>oil11 in u ~llli·<l u rkl ' n l"{1 

room. 
, 

The wriler u~s Iwo such fi xalioll poinls, so arronged al opl ical infinilY, Ihal 
wllen sittiug in fronl of tllt" palienl . IIIt' ere nol uncler ex am jnation ;.;t~ Illc liglll 
nn Ihat side onlr, Ihe cxaminers head óhstructing Ihe olher, oml vice versa. 

Tilere is Ihus a IIUIlIIlI urn o f oLli<luil y 11lIfl Ihe !H'C0J1(1 unu Ihird fl"<{uin'lllen ts 
a n ' adc{luull'ly salisficd. 

With \'er)' yo ung ehildren spcciul nlclilods IllIve In he IHloptcd , 5choo1 age 
cil ilclfl'n can oft cn 1>1' Irl'ull'd likl' :lelult5 bul wi lll ynungcr cll ildren SOlnl' otlwr 
11I11 1111er o f ilolding Iheir attcnlion must he used. Thi~ i ~ hrnughl ahoul by Ihe 
(ixalion la rgel hcing a ligll l hdd by Ihe nurSt' will) I1Il1inlllins inlt'resl by swit­
chi ng il on und o ff. This flicke ring ur flashillg holds Ill{'ir inII'TI'ill. huI can a lso 
be addeel lo hy Ihe child calJing out when Ihc ligh t is. on tiC o ff. Tllc ,H1dil ioll o ( 
COIOUTCd fil lcrs bdore Ihe ligill fur th.' r slimulatl's Illt!" ehi lds inlcresl, aud Ihc)' 
oft..n .Idighl in Ihis 'coloun'd ligllls' gUille . 

A cllild undcr the age of aboul fi v.: should sil Oll ils Molhcr;; lap, wjlll ils back 
lo Iwr so Ih91 811c <loes not dislrael Ihe childs all cll lion from lhc fixalion tilrgt' t 
hdd o)' lIle nurSl'. In Ihese C,l~, o (1011 ur lu)' uSt.-d as the fixllli nn largl'l furlhcr 
main lllins lIle inlcrc~ t. 

On passing lile Tt'l inosc0l'l' ocam slúwly acros.~ Ihe ohservcd I'up il, 1111' inslru, 
l1len l nol I)t' ing lihed mO T.· Ihan a fe\\' rnillimctcu lo a\'o il l losi ng 111(" refleclioll 
from il , a round, ov1I1 or somc~' l la l tin en r SIIOI of )'I' lIow i,.h.Tt'd rcfleclion i~ seen 
in lIle' pupillary urca. The appca ranee or Ihis. rdlc¡;t ion varies. Oe¡Jf'oding 011 Illc 
rdraelion of Ihe eye. Ihc Iranspu rency o f Ilw media, Ihe omounl o( pigmclltation 
¡albino, hlond.". brunl'lle), Ihe allloun l o r illuminalion and Ihe dis tancc frum 
Ihe eye al Wllich tlw TI' linoscopy i ~ being performed. If Ih e rcfl ex is d ul1 IIlu l 
sll}w a high error oI lefnll;liun is u~ua l l )' presl'nt. If, howl'\'er, il j5 hrighl 811(1 
(asl, lile error i ~ s.mall. 

• 
The lighl in tlu- pnl ient's pupiJlar )' IIrell ma)' mo\',' cilhcr in the S<lUlI' or in 

Ihe opposile direclion, being a ' willl' ur un 'againsl' /llO\'CIllt'nl. If 1111' 1ighled 
area mm'es faster in Qne dir('cl inll Ihan in the meridi tl1l al riglll allgles lo il, 
nsli{lmatism i5 prl'sent. 

Using a III:lin rnirror an,1 a worki ng d islllll t.-C uf one rnel rc, a 'wi lh' mo\'clll('nl 
cun he <I ue lo hrpcr mclropia. crlllllClropi:l. or lll Yflpin of I('ss Ihull 10. 
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A ' wilh ' mOl'emell! is llt'ulrali !1oCd by placillg plus sphercs of illercasin g slrcnglh 
Ldur.' tl lt' paticlll'S 1'}'I' ull til tlw W(' lIb'SI len! is fuun(1 which will just neulral ise 
nr change Ihe ' wilh' int o an ' agai H~ t' UlU VCIIlCUt. Al! 'ag!lillst' mo\crncrr l is neulral· 
isc(1 hy pbcing minus spllerc! of increasing slrenglh bdorf' lhe palil'lIl'S ('ye 
unli l Ih(' wcak l"!!1 ll"n:; is (uum! whieh ",i ll just l1eulr~li:<e lhe hlOI'CllIen l! ar 
dHlngc Ihe 'aga ill ~ ! ' in[<I a ' wi lh' lllOl'I'l!ll'nl. This po ill l o f ' reversal' is Ihe onc 
whcrc a lens will j usI IlLulrali >5C Ihc movClltculs in tlrc Iwo principal lllt'ri(li ans 
al rig hl angll'5 lo cach ollll'r. It is on Ihis pOl in! o f rCW'rsal IIHII Ih l" principal o f 
rClinowopic r.·(radion is ba5(·d . 

If aSligm:lIi."1lI is pre:cnl 1111' apl)Ca ran<."C o f Ilre rc(lcx al1(l Illc IlIcl lJ(lll ~ of 
IIcutrali"ing il ..... ill he (Ii{f('r('n\. In a case of simplr h )'pe-TllH'lrOp ic asl igmatism. 
(tU , 'xampl." wilh lile mcridillll of pOWCf \ erl iea1. Ilre rclino;;cope healll Ira\'(' rsing 
Ihe ObSeT\' I,(1 1')'1' hurizonlall y will give a 'rlt'ul ral' r Hect. wJlil"t in Ihe mer idian 
al righl angk-s :t 'wi tll' ]1101'eIIlI" I11 1\'ill Iw ubs¡ 'n crl. No correding lens is thu~ 

1Il 'C¡!I,d in 111(' horizonlal nll' riclian. AUenli oll is now (Ii recle{! lo tire verli ca l 
IIlcridiun, ¡md Ilre Il lOl'ClIll'uls o( lile rc tillo~eop (' Iil' illll eo nfinNI lo this (lirection 
oul y, Th., ' wilh' 11l()1'1~ l1lrllt is Ilr r ll ncutralised hy placing plus eylinders before 
tl1l' jlMil'n l's l'}C witl! axi,,; !lOriwnlul unlil nc ulrali~alion is n'ached, 

¡\ "i milur !lToc¡,r!urt> is adopte(1 for simple myoph:: aSligHla l i~m , minus cylinders 
heing U~C(1. 

Shoul ¡lle 11\'0 principal rner idia ns nol be \'crlical ¡¡ no ho ri:wnlul , bul oblique, 
all thc l1I c rilli ¡lIl ~ in turn must 1)(' tra\'.' rscO unlil Ihe majar Il ireclions of move· 
1I lt'1I1 arc fou nd , In simple aSligmatisllI, 1!lis is f:rei!iWled by I!ll' hll~t 111111 tire 
uhsl:n c(! n 'fI,'" Ilas a ¡Iislindi\'c ha r or hand of light eXlcnd ing across the Impil 
ill a mcrid inn coincidenl 1\' illl lhal /J f Ilre I'01\'(' r axis u f Ihe q ' lillllcr p""'cr pre· 
~ I' l lt, lInd wi lh mol ion in Ihe mcridian al ri ghl all gles, 

Willr eOll1pou lld !Isligmal isrn 111(' brsl mdhod 1(1 :l(l upl i ~ lo k.'ep placing appro· 
prialr ~ pllt' rc..~ bef"f(' IllI' pali enls eyt"S ami makillg lhe relinoscopc heam Iraverse 
sl've ral IIlcridians uf 111(: pupil lI'it h cach chang¡' unlil Ihe n,.¡ig mali c 'han¡J ' 
appea r!;. Ihu s (IOnn lill g Ih e majar axi~ uf 111I! errur, Tlle n: linnsc"p,' 1I1,")\'elllcll1 s 
aH' Illcn eOl lfilll,,1 IlJ Ih,'s,' l\Vo prin cipl,' !ll<. ridians, Orre nlcri(lilln i ~ nculrali~i',1 

hy 1111'IIns of :\ ~ uit:lhl " ~ phl'ff' , thu~ rcduc ing Ih(' crro r rt: lI111inil1 g lo onc of ~ illlple 
aslig llmlislIl, wJl i,'h i ~ c .... rcctcd as airead)' dt!:<Crihed, Tlll' lllusl relinhle r1'sults 
are oblained wlll'1l Ilre res i{lulll :\~Iigllla li ¡: rdlex is o"lai]](:d in Iht, fo n n o f ti 

'wilh' Illol'cm,'nl 10 1)(' co rr('cll'd hy plus cyli n(l e r~. 

1'he g rcnlcsl difficuh ) ill Illis lllelllOd uf utilisillg hullr SVllel'cs 1I11d cylind('n¡ 
for 1I,'u!w li",ing 11r" rdl, ' )! - or cylinder retinoscopy, a!" Ih is lt'chniqll l' 15 ea· 
IIc(! - is lile dd \'rmi nalillll of Ill l' corred !I xis uf Ihe astiglllalic d CIllCl1 1. If tire 
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rCl in()~c(jpt' bcam trn\'e rSt.'s an)' mef idian olhe r Ihon onc oí ti le principIe meri· 
dians, a fresh sel of lllo\'Cllll'nls \\'ill rcsu!¡ in t.... o meridian s no .... sel olJ!i{lud)' 
\\' ilh rcfc rellcc lo the or igi nal IIwridians, This d leel is purlÍl.:ulatly ma rked when 
Ihe aSlismnl ic co nd it ion of t!H' e)'t' i, 011(' o f silll l-.lc astigmalism. or has bet'n re· 
d uced to th is for lllil iOI1 by IllCIIII S of a basie cnrrecl in g splH' rieal lens in Ihe ma nller 
dCl<Cribcd abo\'c \\'hellwr Ihe prelimina r)' neulr:l!isal ion is ea rr it'(1 oul so tha! 
thr rt"!'idual error is Ol1t' of "illlple nl)'opie or simple h)'lJefmclrupic astigmatism 
is 11 ma llt't oí I.ersonal choice, 

For eorreelion \\,¡lh plus eylindt 'n! and ¡he aS5umplioll that one meridilln " f lh c 
asli gmalic cre has alread y been eorreell)' neulralised, 11 ' \\'i th ' ¡nO\·t'menl is no\\' 
Idl in 11 11' olher principIe meridill n, \\'hieh is approxi malt'ly lIoriwlI lal. To eo­
rreel Ihis a ' plus' cylinder is usecl, 111\' po\\'er bcing t'Slimale(1 by Ihe degree of 
error evalualcd by thl' spt."ed of Ihe r"fl e¡¡ mo\'cmenl. This is Ihcn checkcd, SIlOUld 
al1y mo\'Cmenl ~ I¡II be pr" SCll t the subslilulioll o f eylilldcr o f a (Iifrerenl lJOwer 
is indicated and cllll nged unlil nculralisation is tlchi ,'\'c(1. 

Ho\"c\'t' r, had 1IIt, true axis o f 11ll' correcling c}'linder becn al W , IlIe!l whcJl 
liten eslimuled cyli ndt'r was sel al t)()9 Ih(' TI' Bf.lpearecl 1\\'0 IIlcri(lians of Il\OVl'· 
ment, Thcsc \\'iJl lie o¡'!iqudy with rci,'cence lo Ih(' origi nal I'osiliun o f lhe 
cotrccling cyl inder al 909. The rx islenef' of these !lew meridians of 1Il0\'cment 
i ~ dut' lo Ihe all('ral iOIl ill aXl'S eaused by tl ,e resultant cfeets o f 11'.'0 ohliquel y 
Vosilioned cylindt'fs of 0PI,08ile power ¡he fir~ 1 hcin g Iha! in Ih e eye ilsclf 
ancl St'Cond il1 Ihe corrccling cylinder. If IIJc rctinoscopic bcarn is now Illllde to 
l.ra \'ersc eadl o f Ihe !lew obli qul' Illeri{liuns in lu rn , il wiJl revea! thal in o ne di· 
rection Ihere is a 'wilh' nlOvt'me nl , ..... hi lsl in the other al rigll! a ngles Ihert' ís un 
aga insl mo\'emenl. In o rder lo correel Illis, Ih e u¡¡ is of Ihf' plus cyli ndcr is mo· 
ved R few uegret'S Ihrough Ihe acule a!lgl e whieh now separalcs it frotll IIIt' ne\\' 
merid iun o f Ihe 'again .!!l' mO\'l'J1Icnt ~o Ihal il approllchcs Ihe laller, This \\'ill 
uga in C8USC u shif! in Ihe ohliquit y of Ihe fL'Su1ta nl axes, and Ihc proccdure is 
repf'UINi as IIIC' obl iq uíl)' di minshcs, un lil finall}'. Ihe axis of lhe Irue error o f 
Iht' eye, shoulll lile corrccling cylindcT he rolale(1 beyond litis lJOin l, a fn:sh eondi · 
lion of 1ll0\'t'lllcnl in obl i<luc lllcridillns \\'ill a rise, Ihis tinle Ill t, dircclions of 
molÍon being re\'ersed, 

t\ rdinemenl o f thi s lechnique is thal ~hollld Ihc lIlo\'('m enls in tllt' obliquc 
I1Ic rid iall~ Le ralher ind efinil e all alternlion of the I)() wer o f Ihe cylindó' r U ~t ,{1 

eXIH' rimt'll lall)', will in crellse the apP<lfcnt obJiq uily. Ih us making for cll~il'r re­
cognition o f the discrepuney belwet'n Ihe axis o ( Ihe co rn.'t.: ling eylinder ami the 
Irue er ror of IIIt' C)'" ¡lsl·]f. 

Pascal rdcrs lo Ih is va riable anglt' b{'lween Ihe eorrt'Cling cylinder and Ihe 
eOfTe5pondi ng meridian of ublique 1110\','/11 (;11 1 us the 'Cuide Angle'. Aecurale 
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obser\'alion of Ihi5 guide angle lI1akes il Jlossible lo corred bolh ¡>Q\\'cr and axis 
\\'ilil a mínimum of rolations or changes in lhe power of Ihe experimental corree· 
lillg cylinder, 

When correcling ""ilh minus cylinders Ihe lIIelllOd i5 precisely analngou5 t·xcepl 
Ihal lo filld tlle eurrt!!.: t uxi,o, Ihe minus cylillders place<! bdore Ihe palients eye 
mus!. be rOlalcd lowards Ihe obl iquc Illcridian which show;; a 'w¡111' Of hypennc· 
I..opie 1II0\'elllenl. 

Th e use of llIinu ~ cylimleu will follow ir ¡he IH.:ecssu fy ini¡ial sphc rical co· 
rrection \\'8S such Ilml u simple aSligmalic 1ll0v('lllcnl of Ibe " againsl' or myopie 
Iype is presclIl. 

Should Ihis be Ihe case, al1(l IIIt' direclion of Ihe 'aga insl' Illovelllenl is uppro· 
ximalcl y hori:wnlUI. a lIlil1U ~ r yli lld"t i8 placed before Ihe patient's eye al 9()? 

lf Illis is u correel e!l imUle, no furtllC r 1Il0VelnCIl t \\'ill be sel up. 'fherc \\'ill be 
neutralisalioll alollg lhe vt' rtieul Illf·riclian whilsl in Ihe borizon tal Ihere may be 
'ngainst' mOl'cmenl , or a ' ,,' ilh' mOI','menl inJ ieating that the power is eorrecl, 
loo wl'uk, or too slrong, rt:spcclivcly. 

Th is is adjuslcd as pn'viously dl'SCribcd. 

If, howevcr, the true axis o f error il! tl le ey.: is at 80" eorn..and lhe 'Cling ey' 
li nder sel aL 909, 1Il00'cmcnls witl ue ob!!C rvetl in Iwo mr rid ians which run obliqucly 
lo t lll~ 9()Q ml.'ridian. To filld Ilw corrl'el axis l ile llIi nus cylilldcr is rolaled throught 
lile acul, ' angle lowards Ihc nlf'ridian of ' with ' or hyp¡'rmelropic IIIO\'ell1ent. Bere 
ngain the same cífccts will appl y sllOuld tlu:: cy linucr !re rolale<1 O\'er the mean 
positioll. 

In p!acc of a eombill ed spheru.cylind rical co rr,'clion for lH'ulralisalion , sphercs 
alone can be used, Irealing Ihe major Illcridi nns of Ihe asligmatic ,.o ye as scparale 
c1elllcll ls. 

It must he bOTlle in lIIind, howl'\'cr, Lhul Ihe ultimalc aun uf Ihe rclinoscopic 
cxu min at ion is lo makt, Ihe far point of Ihe eye under cxami nati on faH on Ihe 

pIune of thc rClinoscorc mirror. 'nis is lIchievcd wh"ll the rdlcx obscr\'ed beco· 
mes' neulral'. Tile eye, howe\'cr, IUI! bcen made arlificialJy myopic with rt'Íl.'rence 
lo Ihe cxum i ner~ pusition ulld it is ncec;;sary to COll1 pcnsale for this erro r by 
making alJuwan(..'C for the'working di~ lunce' . Tbis is Ihe d¡optric valuc of Ihis 
' working distance', hcing + 1.50 D. fOf 66 cm",., -1 0.50 D. fur 2 mctrcs. This musl 
1)(' ... ubtracted algebraieaHy {rom Ihe eo rrl.'Clion befon' ti1\! ¡mtien t' ... eye. 

Tht' writer fn\'our the praclice of ó¡.muing up' Il is working di"lal1ce first an(1 
Ihen 0 11 completion of the retinoscoy .'Simply remo\'ing il , hu\'ing the true corTl'C' 
!ion ldl. 
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T he Icchnique o f s treak rctillo!SCop)' diUers vc r)' li lt l(" {rolll Ihal u f oreHuar)' 
fl'l ino>ocop)' wilh a seU illUlllinatcd inslru,m .. nl. It can 1>1' ul'l~{1 staticall )' nr 
fli namicully wi th lli t' ;;ane optical principie. :Ippl yin a.o; in tl1l" cOlln>ntiollal 1I11'Ihods, 

T hc s1rcak rdinoseope is an elcctric Tctinm;cope designcd lo projt..'Ct a ;;Ireuk 
or ba nd of lighl ( n 'ga rd lcss of Ihe error of rdraelion) in conlradistincti un tu lile 
usual spüt o f ligllt I which is cOlI\'erled iuto a c irele, o... aL o r band of ¡ight, 
llelJelUli ng UpOIl 11", I)'pc o f rcfra l.:ti \ec rror) projedNI h)' co nca\'e o r plulI" mirror 
1)'I.It..'1I uf rd inu;;copt', Se\eral ft' nl ur c..~, howt'\er, a id in Ihe dctl' rminalion of Ihe 
refraelivc slale o f the , ')'u< .. cach llIerid ian ean be 'H'utral ised St'parnlcl )' b), IIH' 

ru tutiun uf lhe LUIHI IllroUgl1 9()'!, und as th t' reflex is band ..shapl'(1 insll'lId o f cir .. 
cular, aSligmat ism ( p.¡rticula rly .!lmall degrees) , and il! axis, IS 1I1 udl nwrf' appa, 
rUI!. 

T hl' rctino~cupc is 8Ct !jO Ihal 11ll' uncrosscd ru)'s ( ¡¡Ianl: lIli rror cffeel ) Il lUk" 
n slrc¡¡k alJOul 5 mili, in width when flrojecte(l Íl'om 1 mel re.. Wil h Ih !' pali"llt 
fi xing ti di ~tu n ll ohj,'et Ihe ~ tr..ak of liglll is dirl'ctc(¡ 111 the pupil uf Ihe ere ullder 
exnm ill atiOIl ano ob,;:pT\'atio ll madi' uf the whi tt- h¡tnc! "f ligll t \\'hieh Ilpl'ellrs tn 
IJI' in the pluin of lhe pup il Ulore or les! parrullcl lo Il l!' Zlx i" of Ihe s trcuk uf Ihe 
N! tillOSCOpt' .. The fUIl(lus rd lex ,Ip lle¡¡rs band..shapc<! bCCU USl' the slreak of lig ht 
is llarro\\'er tl11111 tlll' pupil so Ihal 0111)' 11 narro\\' purtiull uf lhe rdinu i.~ ill um illull'u. 
ObStC\'alion o f IIre li gilt in thl' pupil ra thl'T than Ih e shudow ~hou ld he rWHle 
as Ihe sharp ..dgt: of Ilw ligh l is oflclI a goocl way of 10l:uling Iht' axi .. , '1' 111 ' 
slretlk i ~ rolulell about Il ll' axis "r lIIullipuJating the Ilaullle uf tIre rCl inoSt'op l' 
¡Illd ObSCTvul illll mu{le of 11ll' characler istics of tlle fUl1du s reflex, Obscr ... t' whcllwr 
111" llllnd of ¡iglll is llarrow or widl', whcther il is d isl iru.:1 Of indistincl, whcther 
il JIlU\'l'S 'wi th' o r ' againsl ' .. whether ¡his mO\'I'metlt is lIuiek or ;;Io\\'_ UI1(1 w!td lrcr 
thcsc charackr i~ li cs a re the sume u r di ffcrcnl in ulJ lIlcridiam, 

T ire hand usuaU )' ufl",cu rs lIarrow in simplr' h )'pl' rmctropiu o r JIl h )' permctropie 
a"ligmali>- III , aud wi(le iu silll fl l. , m)'opia or m)'opic astigma tism, A (Iuiek 1110\'(' .. 
111<'111 imlicatcs a small crror o f rcfruCli on, wherNls u slow 1l1O\'elll{'nl illdicalcs a 
high erro r (plus Of minus), 

If a 'wil l. ' nlll\'cllleu l is I'rt~",' , rl , il is ' It' ulru li ~ed b)' IIlcuns o f plus sphcres, if an 
'aga in"t' nlo\'l' llleul by min lls sphere., Wh{'1I nculra lisalion o f Ihe ' wit!r ' o r 
'aga inst" 1Il0\'Clllcnl is rl'HchccJ, Ihe slrcnk di$:l. I'IJea rS ¡¡lid Ji;¡:hl oeeullit.."lJ 1111' whol~ 
plIp illary area .. 

Nl'ulralisalion uf a 'willr ' 1lI0\'elllenl i~ Lrough l about b), pludng plus spherl's 
of grudually increa~ing strt'uglh in the Irial frame, o r rolak d ¡nto th e refractor 
heud, untiJ al1 1l1O\'emenl i! nculra lised nnd Ihe wholc pupi l i! illum inale{I, 
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To check Ihe neulralisalion POill l, cil lll'r npl'ruaeh doscl' lo Ihe pul i ....nl when 
n ' wilh' llIUVCJIlt' llt should ugain he scen , o r furlher away wlU'n an ' again st' l1Iove· 
me lll wi ll he ob"ervecl, Th e addition of u furl ll t' r plus 0,25 will resull in un 'aguo 
insl' 11I0\'('l11elll, 

An 'uguinst' IlIU\emen l is Ilelllraliscd in cxacll)' lhc salllC way as for Ihe ' wilh' 
lIIo\cm.... l\1. onl)' min us spheres a re uSed , ]f, howc\'er. Ihe sl reak is adjustcd so 
as lo g ive a concuve mirror cHecl (producing crusscd ra)'!) and con\'erling Ihe 
' agains¡' mo\'emenl lo a 'wilh' movement. rasler resll l!;; are obla in~. Minus len· 
ses llre slitl uSl'd fu r neulralisatioll. 

A chl'i:k is mude (lS bdo re h)' 111O\' ing doser or fur lher away from lhe ¡Ia!ien! , 
or IIH' alld ilion of an t'xtra -0,25 i"pherc ror reversul o f ll.e fIl0 velllent. 

Ir a(¡('T neul rali~alion a 1)D,nd rdlt'X slill n.mains in 11ll' meridian al rigill angles 
lo thul whieh hus bcen lI l'ulraHsed. astig lllalism i.s presenl. l Is axis is determ incd 
by rotali ng lhe Slr..ak th rough 90" ¡lIld ubst' r\' ing lile band of li ght ('slllulow') 
ni tJlis meridian. If il hapl'ell~ lo Jit, ill 1111.' axis uf a.sligmnlism a brighl. weH 
ddini cd band apvea rs, ",hieh mo\'~r ' lI'il l1 ' or ' agai n~ l ' hui paraHel with Ihe slrt'lIk 
uf light OIJ the fa el·. If il il! 80 lllcwhnl o f( the principlc axis Ihe 'sII1HIQw' nol onl y 
bt.'comes jmlislincl, bul il a lso p roduce8 n brl'ak in conlinuil y bt'll\'(:en il and 
Ihe sl rcak of ligiLt on Ihe fn t:e. The ~ lr t'u k is rotalcd unlil Ihe reflt ,x hand o f li ghl 
in Ihe I'ye ami lhe slreak of ligiL l fin ¡JI!' fael' a re in alignemenl and mo\'e in pa raHd 
direcli ons. Tht' a xis is lIoll 'll and Ihe ~h a(low ing eonlinucd al Ihi s axis a nd al Ihe 
axis al right angles lo it, neulrn!i;:: ing Ihe rdlex ( in Ihe p roper Ill l' r idia ns) with 
plus eylinders in h)'pt!rmelropic a"li¡;mntims Of mi nus cylindcrs in lIl)'o l' ic aslig. 
matism. 

If an 'agn insl' mo\cmenl i~ present in one lIleridian and a 'w ilh' 1II0\'ell1enl in 
tll l' mericlia n al r ight angles ( l11ix,..cl a",tiglllat ism) Ihe 'aga in;¡t' 1110\'Cll lCnl itl neu· 
tralist·d \\'ilh minus sphcres 1111(1 lhe 'w itll' mo\'elllt.'nl ",ith plus e)' lindcfs. 

DY"IIII/ic Re/il/ osco¡,y 

TI. is mell.oll is use<! for Ihe ohjeetivc detcrmi nali oll n f 111(' n ·fraclhe cOIl(lition 
of Ih c treS f Uf lu 'u r vis ion whil~l !10th aecmnmodalion ami t.:Ol1vcrgeJ1ce are bl' ing 
t'xerci s~·d nI lhe \\'urki ng dislallce (abouI 33,3 ell1s.) 

,],lle iustrulIlen ls lI ~cd are a d )'namie relinoscopc and ci lhcr 11 dynamie raek or 
n ~c ril'S (,f hinocul ar ad ditiolls so lIlounlcd as lo be casily piekt'd up and placed 
Lcíort: Ihe e)t~. Tllc rack lakl'S lhe fo rm of a pla!ltie o r me tallic hulder eun laining 
lenses mounted in pairs. ami forming a scrirs of graduall)' inereasing <liuptric 
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powt'rs oue ¡¡ bo\·e the other. T he fix¡¡l ion largel is eilher auached lo, or huilt inlo 
,he n'lilloscope i¡ ,el f alld illum inalcd by Ihe li ghl ing ~yslem oí Ihe illslrulllcnl. 

The lu rge! ,; take various forms , such as T('(Juced Snellen lellers of various s izes, 

g'1'nmcl ri e l ,a ll e r ll~ . Of sil llply a rew ~ l ('cl balls le l ill lo IIIl' bo(l)' of ¡he rel i ll o~l;ope, 

T hl' )' are mounlc{J L'Cl1 l rall }' in verl ical aligll l1letll with Ih e in sl ru lllen l in Ihe pl ane 
of Ihe mirro r and sligh tly (¡hove or below Ihe li ne of sight of Ih e observer. 

Dylliltllic rel ino!;(;opy is usuully e(¡rr.;d out ¡¡fler static relinosco py has beell 

performed , Ihe suhjective examinalion for dislance co mplcl ed al1(1 lhe lIlu!;(;Je bao 

lancl's lukl'n. Corrcctioll slwuld be IlHlU C b), prbllls of all)' hypcrphor ia, if presenl, 

ami an )' horizonlal imba lance if over 2 prism dioplres. A poin l of imporla nce lo 
Le kept in mind , is tha l Dynam ic Hctinoscopy is nol aceurule unkss Ihe palielll 

has binocula r vis ion o 

In IIIf' follow ing r('$u n](' on D}'nam ic Hl'i inoscopy grt'aleT dl'at il n [ 1111' phys¡olog)' 

u f visiull has het '!! cl iscu",St~ d fo r a dean 'r unuerslauding uf lile visual func lions 
in\'okecl. The c1 ill ical appliC(lti oll is mucb Ibe sa nw, bu l Ihe resulls, due lo t he 

u}'ua lll ic func l iou iug of lllt' c}'es, fo llows a diffl' renl cliaguosli¡; pattern, '1'0 facil i· 
late Ihis a sli ghl cha ngc in approaeh has heen mnd(" from lhe de5eriplio n {l lrcad }' 

giVf;u 011 ll lt' applicatioll of t llt' rl'li noscopl' a~ a c1ín ical insl ru lllcnl. 

Tile t~xa tlli ner plaees himself iu front of Ihe median l ine of Ihe pal ien !"" ("yes 
and al Ihe s:u ne heighl so IIHlt h is e}'e is equidh tanl frolll Ihe e}'es u f Ihe pali t']]I. 

RcIÍllOSCOp}' is thclI carricd oul at Ilw avcr age n :ading (Iislancc of 33,3 ems., 

ahhough th is ma)' va r}' according lo Ihe particular in vestigaliun b eing conduded. 

T llc pUlienl is (lin'cle(1 lo look al lIle b rgcst leller or patteTII u f , he illum illaled 

charl. Th e fl'lilloscoric li ghl palf;h is passed rapidl y frOIll one eye lo Ihe ollll'r 
in Ihe hor izontal planc, a ll(1 lhe mO\'f'lIIent of the sllatlow i ~ nole (1 as is usual lVi lh 

s talic rel inoscopy, Wüh cerla in excepli ons which will be deal l wilh Jater on, il 

\\'i ll he nolicnl Ihal there is a 'wilh' mov('menl o f Ihe "bado\\'. For ex ample, wilh 

a + 1.000., O.U" llwre lila )' be :1 revcrsal or 'againsl' JIlovemen l. It is neccssary 
Ihen lo reduct, Ihis add ilion unli J tbere i ~ 110 IIlO\'Clllt'nt or olll y a sliglll 'kickhack' . 

lt will be found Ihal Ibe le lls with which this resull is oblaincd is a +0.75 Of a 
+ 0,50 O, This is ca llcd lhe D )' lHlIlli c Neutral. FrOIll lhis fi gure is suhl raded the 
' Obj ccli vc Lag' for Ihe patiellts uge, If Ih is hnppens lo coincide, a nd zero r esul t~, 

j i llIa}' 1)\; eonc/uded thal Ihe (Iislance t:orrcction wil! be s:lI isfa elory for Ihe 
performance nf all ta ~k s . whether al {I islancc or for lll'ar work. 

Objl,ctil'{' Lags vary accord in g lo uge, as cal! be seCII fr olU Ihe followillg table: 

+ 1.00 up to 30 ycar!', 
+ 0.50 lo + 0.75 frorn 30 lo 45 years. 
+ 0,50 f rom 45 lo 70 yea rs, 

Over 	70 years : 11 il. 
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From Ihc age of 45 years and onward~, Ihrough Ihe presbyopie ycars, no more 
Ihall + 0.50 is delluctcd (or Ihe Obj ect ivc Lag. Larger Oynamie Neulrals Iban 
+ 0.50 are eOllsidc red (IS binocu la r relld ing lldditions if close work for long periods 
is lo ,, ~ :leeum pli she{1 wilhoul diSClllllforL For cxam plc, a palient of 50 hlls 11 

Oynamic Neutral of + 1.75; IlIen, sublracting the lag of + 0.50. +1.25 is obtainc(l, 
wllieh is Ihe readillg addition, O.U. 

Various author ities account for Ih!' Lag in Ilifferent wa)'s. It is, how,evcr, 
gt'neralJy aeecplcd that mosl Jlcople rarel )' exerl their full accommodatioll for 
rhe working (listancc. At 3::P!:{ cm~., Iheir aeeomodatioll is nearer 2.50 than the 
full 3D. Their accommodalion may be suid lo be loo~t . The)' do nol reall y look 
at an obj l'cl, Sil muell as glance at il , il being unneeessary lo focus exaclly ror 
l'very visual lask, especiall y if the prinl is nol loo small. Whcrc lhc palienl is 
}'oung ( up lo :10' and Il as becn Iraincd lo USl' his eyes for f ine work, Ihe Dynamic 
Neulral appcars alrea(l y lo ex ist i.c. the n' is a slighl 'ki ck·baek' of Ihe shadoll'. The 
placing of a billocular additiull of +0.50 bdon:~ Ihe p's ami repea tin g the r ight 
lo left flash of lh e rClinoscope will probabl)' reveal a definile 'wilh' mo\'cmellL 
With ( 1 + 1.25 additiun there !lluy llUW appcar lo be a (Icfilli le ' reverse' movemenL 

Using a + 1.00 addition, ne ulral llialion ""il! probabl)' resull. What appcared al 
firsl lo be lleutrali~l'd !lOW sut isfies u Lag o[ +1.00 whieh is no rmal for Ihul 
age. anJ Ihe palien t shou ld havc t'1ll1llt'tropia for (Iistanee lI'ith or wilhou l eo· 
rrect ion. There is, TILert'fore, 

u) Neu tralisalion wi lIL no Lag 

L) Neulral isutiun wilh a + 1.00 O.U. 

Tlw patienl has, thercfore, re1axed his aceollllllodalioll 1.000. wlli lsl ma inta· 
ining full convergence, whieh is nornllll fur his age. 

"S inee Ihe ¡Iel of aeeummodaliun doc;; not eonfurm lo geomrtrie oplies, Ihe 
llJ110UIII of uccomllHJdulil>11 in use fur cOlllfurtable rcudillg visiun au ul1e!~ rlain 

(Iuantity. lf a patient i5 under tesl it is natural for him to make a greater efforl 
IhlUl hc will mukc in ordinary cireumslunces." (Swulln). 

" Amplilurlc of uecummodalion le;:ls are Useles5 in that the !learer Ihe ubjecl 
i5 aflflroached Lo tlH~ eyes, Ihe larger ¡he visual angle becomes, so Ihat the 
aecummudalion is not used at all , and if used, only partially. The cards nearness 
!' llables a persoll to recei\'e a larger and morc magnified image of the objl..'Ct." 
!Taylo r ) . 

AII ¡hesc fuclon; render Ihe use of suLjccLi\'e tesIs upon thl' omplitudc uncerluin 
unle~;; the true value by objeetivc means 15 first ascerlained. 
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Umlouhlc(lly lhe ohj !.-cli \'e lag is Ihe H':>u1t of Ihe eyes nol foeussing accuralcl)' 
Of ".'Hlel l)' un Ihe In rgl'l, l,ul ~omcw l lt' rc hdlind il. Only ir lit!' lurge! is ndv81leed 
lo 2a cm,:; , in fron l of 11,.. p:lI it' lI t's C} CS is Ilculrali$ntio ll al 11\1: Iminl .... f .... hscr· 
\'al ioll prod ucl.'tL 

It is prohnblc Iherd o re Illal ill enrrying out D} lIomie I{cli lluscopy lile uelual 
Negali \'e Hda li \'e ACCOllllllodalion is ", lul! is mC:I,:; urc(L 

Nl'gali\e HcI:lli\'e AeeollllllOdalioll al: 

30 }ears: + 0,25 lo --/ 150 al mux imum , 

30 lu 35 )'ca rs: + 100 lu + 125 01 llIuximulll , 

35 lo 40 )'ea rs : + 1.00 al maxilllulll. 

40 lo 45 )". 'a rs : + 0.75 al lllaXimUIIl . 

As Negali\'c !lelali \'e A¡;eo lllll1od ulioll i.'l Ihe abili ly uf Ihe eyes lo rl'lax ",hile 
eOI1\'ergellee rcmains undlang,·d. il is sc!'n Ihal Ihe lable of NI'gali\'e Il elnli\'e 
ACcollllllodalioll approx illlllll.:s vny doscly lo l ile lublc of uhjecli\'c lags. It i,., 
howc\,.' r, un wise lo n' late olle lable "t'ry dosel)' lo 111(' olh er, for il 11111,,1 he remo 
ber t.'<! Ihat m;cu mlllodation is ade{IUalc when Ihe positi vc alld Ilcgati\-c ra ns!.'!! a rc 
ill normal ral io. 1f Ihe posili \'e nlll se is 110rrmll Ih l • lH'gali\'e rangc will also he 
no rma l. 

Tlle Corree/ion. o/ Prcsbyopia. 

For Ihe correelion of PresL yofJill, Ihe 'wit ll ' m()\'cment i3 notcd. Ir il i5 fn irl )' 
lllarkc{1. a subst ancial binocular addi tion is Irie(l, e.g" around + 2.000 . sphere. 
Ir Ihis neulralis .. s musl uf Ihc 'w itll ' mU"'.'Jl\ell l, u fur lher udditiun uf ·plu ...' in 
hal f di oJller stcJls i¡; maflC unlil a d ..finile rf'\'I' r~e 1l10Vell1enl lakf's place. T hi" 111 (1)' 
be uLtain,,{1 will! a +2.50. A rctufIL 1 .. + 2.25 ll ll"n results in th e 1Il0velllcul bci ng 
neilhrr ' wi lh ' Ilor 'against'. This is Ihe Dyna mic Neul ra l. By know ing Ihe pal icn l.., 

uge, w]¡ it;h is gi"cll as 55, ano substracling Ihe Obj rctive Lag. + 0.50, Ih e TesUIt 
is + l.i5. l'his is tbe rcad in g nJ.lition whiel! ~hould L t ~ gi"eu . Sub jedi"c dweki ng 
can Iw madc wilh one of Ihe melhods described. 

1. Al la rgeT addil iou tllllll + 2.00 indieates that dtheT tl lt' palil"ll l is und..r·co· 
rrecled fo r d islanee, or Ihc eause may be pathoJogical. 

2, When 1111' refl Clees arc ulleq ual it ma}' be <Iue lo:· 

u) Patholugical Jlroccs.."C.~ in unc I'ye, 
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1" I m l'rol~ r co rreclion 111 une o r ul11l'r Ihe e}es for dislance. 

e) Unequa! convergcnce uf Ihe ep's on Ihe la rgeL 

In tlw case of b ) if plus is addcd o r suhlrueled unlil Ihe Ing cfjuuls Illt! nOTrlHll 
for Ihe I'uti t' nts age. il is ¡Joss¡hle tu nl'¡decl reversioll lo Ihe ;;ubj ccts di~ t llll cC 

lest. TI1l' l·xa lll in er will kil O\\' quite \\'1 ,11 Ihul Ihe Uynumic finJing~ wil1 he \'e rified 
by cxpcricncc, In euSt!s uf e) . Slr3],¡sHluS, Dynallli c Il elinoscopy is almost 1m· 
pussiJ,h' un less Ihe qes a r.' more Of lc.c;s ~ tru ighl. 

Exccs:úv .. COl/ ¡;erge/l cl': 

Ah !'r lile full currt.'Cliull hus bc.'n g ll cn for {Iislance and Illllscle halanccs 51101\' 
a cUtl,lilion o f Esopho ria fo r dislancc ami l1('a r, a slale of t'xccssi\ e cunv,' rg<' llc,' 
Clt i.~ t s, Ths is u:m ull y confi llt'd 11.1 )uung pcople, but quite fretluenlly il is found 
ur lo l ile age o f 45 a nd Inler. 

The p:ali l'1I1 i ~ ¡[ in 'clt ',1 lu n 'ucl lile illulllillaled cllnrl on Ihc rCl ino!!Cope, slar· 
li ng with Ihe lurge lellers, J)u ring Ih is pcriod ¡¡ (Iuick (Jasll frmll rlght lo Idl 
usuall y diFclos¡'s quil c u sU],,< lull l iul lag, Plus is lIddc{l lO rcvl'rsu! ulIIl 11lt' 1I suL· 
Iflldcll ulllil II t'ulrnl is rcuclle(I, Frolll Ihis is lah'lI thl, lag fM 1111' rI '~pcc l ivc a¡;c 
ulld II'kll is Icfl i ~ udrle/! lo Ihc disla nce curr.'CIiu ll . E\" '1l ir Illi s diffcrellce i5 us 
mucll us + 0.50, 1111' udt lil io ll wi ll c \'c nluull )' be acc,'pled by Ihe pu licll l, ul lhougll 
il is nol aecc!Jlc(1 ul ¡lit' li me, 

Oynumk BCliuoscopy lli!!Closc!!. Lalenl J-1 YPNIIl. 'l rO" i1l , II'hieh o\'er~limula l t!S 

COI1\'ergcnCt', Exct'ssi\'t' Cou\'(.' rgence, howc",." r, 5houlfl 1101 be llU'usurcd wilJ¡ base· 
ou l prisms becaus.:: il sl imulalcs furll lt' r eOI1\'crgt'l1ct', 

S tminc'¡ CQI/Vcr /t,"lce 

This occu rs on o\'('r·usc of lile cp'" 01\ fi nl' Iwur wtHk. A low h ~ pe ropic or 
Ill yopi c eoudili\lll i;,¡ u~ ual fuI' d isluJlce, Lul exo¡Jhorin is rel'euled fur near. So· 
ml'lilllcs il is impussible lo gi\'c un)' posili\'/' co rrcct ioJl for d i,.llIIlCC, o r, if un }' is 
Jlo~s i hJ.' , il i1\ ( 111 )' ~mu l l. Soml'tinws I'xuphoriu is found for di ;,¡lnllce, bul a l wa )' ~ 

cxo phorin {o r II t'ar. Th is IlI l'u ns Ihnl Ihe pali en t's Iwur visioll eOIl\'I'fgellce hu,; bfo, 
kcn d.-m'n a lld Ihe (')'c~ urc'rc\'olting' uguillsl IIu-ir bi llocu lur fun cli on. Tlley Il u\'c 
probubl r pussed Ihrou gh Ihc slage of excessivc cOIl"crg,' nc.' U1](1 ure now ul 111(' 
." t¡¡ge ",'h.m \,1.. 11)11 i~ ,·xl."et.'¡ lingly uncoll1fort :ablc fOf close wo rk, 

HUI'ing chcchd Ihe (Iislum'c rf·fr action ami IWlITil1g Ihe binocula r bala ncc 
ctl lldilio lls in lIIi nd, Ihe pat ienl i" di rcctcd lo look illllll(,(lialdy al Ihe sm¡¡\lesl 
]¡' t1er 011 Ihl' illuminaled eha rl of Ihe ret ill oscol>e. whilsl Ihe li ghl is fla;,lw(1 (¡u ickl y 
fm lll ri~hl lo Idl. It is ullusual lo {i lld un objcClil'c lag s ud + 0.50 O. U. is addcd 
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and lile rctiuoscope fla s.h~·d agaill. A sl ight 'against' nlUvl"menl llIay be observcd. 
Hesisla nce Ihen suddenl)' g i\'CS way and a fu rl llcr 'wilh' mO\'elllcnl observed. 
Adding'plus' lI<ldil iolls is con linucd unlil rew rsal poi nt is reuchcd , and then re­
duct·d to obtain tlH' D)'num ic Neulral. Thc lag is dl'ducled - usuall y + l.oo -
IInd tllt' rcmn ind,'r addell In Ihe ct islllnce pre~ri "lion. lf no addilion is nl"(:l'ssar}'_ 
Ihen a pr ism uf 34 !JaSt· in. di\' idt·(1 helwt·t·n Ihe luwo c)'es is given for neac 
USe. 

• 
Slr/lrl'>' ! acco /llIJl!ation 

This cllnditiun i" u!'ulIlly prt:scnl in COillhi nalion wit ll st ra inoo co nvergcnce. 
Thcrt ' is genernll y esophoria for disl;Hlcc and exophoria for near. The patienl 
is directcd lO rcnd Iht' rl'l ill o!SCop)' chart, com mcllcing wilb the large letters, ami 
obS(' cvalion 'acled upon wllen he slarl s lo rcad Ihe small f'r lellf'rs. MosII )' Ihen ' 
is linle ur nu lug lo htgin with, allll the procedure is as in the "r('"iaus case 01 
strained cO III'(: r s(:nC t~ . An)' a{I{litional plus is inCOT!loraled in Ihe dislance co­
rn'cliol!. 

ACCOIIIOduliofl be/al/) ¡lre f10fllwl 

lf the ' lag' is lurgcr Ihun IIIC no rmal fo r IllC age (wi tl! Ihe palient wcaring h is 
fu ll dislance corrcction ) , thcre is usually Oflhophoria fOf d islanee, bu l a Inrg" 
t'xophori a for lIear -ver)' much in exe(';;.<; of Ihe phy~iol ogical cxophor ia - nnd 
often as hi gl as 8 I'.D. This cOIU!itiOIl u5uall)" results from some (Ieb ilily or prospee· 
ti vt, ilhwss, c.g ... , boils. bad I('Clh, upcration, cUlH'alcscence, o r maternil y weak · 
ness and lassil ude. lt is a Paresis of Acco modation aud tllt~ pulieut is ft·f(·rred. 

JII ropia anel Dyrw/II;c Relinosco/JJ 

So far Ihe applieatioll of Ihe Icchnique for near vision has hl"cn (],'all <l' ilh in 
cm;(,;; of hypermelropia , Ilreshyopia, con\'crgf' llce f'X CCSS, cte. 1I should be not;-d 

thal in alJ Illese errors accolllll1otlal ion ami eOll\'ergencc are slrongly linkcd. In 
man)' cuscs o f lu}'opia how("\'er, these fu nction;; a re on l)' loosdy li nked. Same east.'s 

•
o f Itl)'opitl ft'spond in evcry ..... a y lo Ihe lechniquc of Dynnmic Hetinoscop)' as with 

other arnelropie eondi lions. Unfo rtunatcly a g rcat mun)' rn yop(,;; do nol reopolld 
in l!Jis way al alJ. Tlw lags a rl' u!'ualJ)' higl1l'r in mos! hyperopic cMes, giv ing Ih~c 

illlpression thal Ihe lIl}'opia is less ¡han it js, unl il il is real ised Ih lll Ihe plum o. 

menon is Ihe resull of inndt'qualc aeeolllllloda lion. ÍI st..-ems, Iherefore Ihal cae!. 

case of m),ovia musl be rcgurdl'd as huving il!! awn t"liolug)'. 
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Cone/llsiol!! 

For comfortab le readi ng corrections tl .ere mus! be 11 comfortllblc blllllllCC 
bclween Ihe Ncgul i"e Hdll li \'c ¡\ cco mmoda linn und the POSilivc Rl'llI li \'c Ac· 
COlll lllod atinn . If 11lf' pn:shyo~ ic IIddil ion is calcul31cd by subj ecti"e means alolle. 
!here is 11](' possibilil y o f o \'cr-corro 'CliOIl becll u~ Ihc Nc!pt i\'c Ilclalivc Accom· 
II\Olll1l ioll , when taken ~uhjetively is Ihul ¡UlIoun! of plus ~phere which can be 
IIdded wilhoul actua l hJ urring of Ihe rea(ling matlcr uscd for Ilre lest. Thc eyes 
lIre 11 0 1 od ng tc ~I Ctl fo r Negati\'c Rt-lat i\c At:cum lltodalioll, oul lo fin() Ihe Ch' 

rrect IHlo;:.h}'opil· uddi lion whiel. can be worn will . comforl. If tllt' rCllding ad · 
.Iilion is loo sl rong. Ih{' Negal i\'¡' Rclali \'e ACCO llllllodll lion· Pos iti vl· Rclalive Ac· 
cOrlllllodat ion oalllnCI' i:,; di :,;turlwtl, and rcstricl ion (l f range wilh eomfort \\'ill 
cnsue. 

T he following chart d¡'vised hy Colin B. Fryer, alJlI h3:<;'(1 on \'lIl ucs rcco rdcll 
by L. Swoan iJl reprodllced 3!! a referellce gu id¡, nf Ihe man)' phCI10llil' II11 o lJscf\'ed 
IV itl. l ile Dylltu nic Reli lloscol'c, Basically Ihc chuTI !!-lIl1l1l1a riscs all Ihe avni lnhlc 
ill fMI1H1 tion concerl1 illg th l' fou r m:l ill condil iO l1s likely lo be ¡'l1coun lered in 1111' 

presb)'opie )'ea rs. 

lIi/(h ( tlyn"", ic) neulrl/I {(Ir fimlI ,,!VcTS~1 I: (l intl "afil es. 

Up 10 35 35/ 40 ,10/ 45 45/ 50 50/55 % 160 

H. N. + 1. 50 +l.i5 +2.l! + !.25 . 2.50 +2.15 

DI' lo 30 J O/ 35 35/·10 40/ 405 SO/ 55 

N. R. A, 1. 50J) 1. 25 1l I ,OOD 0.150 0 . 51)1) 0.25 11 

N. n. Tu be d ~ dll rh!d hom 11. N, - Itemaintle r ~ i" c lI u near <,orrcl·l ioll . 

P,i".",y illsllll i e i e" t IIN'omlllQda tiQtI 

( d u e 10 EXre"~ i \"e c.ollvul!c",·e) 
i\1u ~dc ha l ~ ,\t'e: Disl. 3nd lI ~ ur: E,.,. 
Hi ~h Neuln l : H i ~h . 
Cnrreel i,,,,: Add "Iu, ,n Ui ~ l , 
lJ e ll ule~ L:tlenl Uyp"ropill. 

I' r i ... "r,. e.I[(.'O!Jsi,'e IIITo",,,,,..I..,i,,,, 
( " 'U~ l o ~;" ,'e". i vc CUIl\'.. rjlenre) 
(O" er,arl iva ted ; or ,; .rai ne") 

MII ~.. le b3lanre: Disl : t~jjo Ncur : E~o/ E~". 
HiJlIt Neu,nl : Lo,,' remai ui" JI 1.,,,, on , ' o\'nin~ one eye. 
C"rTm'l i",, : Atld "Ius 10 Uisl. 
L"I ~ nl 1I )'I,e r O IJi ~ , 
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,A" O'ommoduli"" heln... normal ExlJao~led ; o ' l'aTc ~ i . 01 Arroao nlodulion ) 
Mu. rl ll b~ lwnre; lJi~ l: Orlho/ E~o . Ne" . : ¡-J i ~ h E~o. 
Hi~ h Neurral: IIi ~h . 
II ll fe . lo M,·oI i,·pl Pr l" ·r; t;on,,•. 

~olO(/,,,y ex.·".<~i"e ,""'"11",....1..,;",, 

'S••uined of We" k Con"".!!,,".e ' d ..e lo Com-c. lI e:l re I". .. rri r ien..,· 
)111 ~ rI " bal.." r,,: l)i ~ l : Orl lr o / E~o. Ne~.: Hi"h EllO. 
H i~h Neu••al : Lo" ."o.",.. 1 O" ,·o.·... i,,/I un.. e~ ... 
t :o.re.1 ion : 

,\tI .1 ¡,lo, " lo oIi51. 
H "u aoldi l irm r"'ruin:,I. 

11 ,\ ,111 39 . ~9 divided bN ...een bolh ,, ~· e. f O T !len uo : only. 
111 Orlbol,l;r exre•• i ~e~. 

D)'uQmit: al/(I dl/oc/trome farp;cL rdiIlOSCO¡Jy. 

A rectlll {1t'v"lu l'r11ent ill the In:llI1iq ul' uf {I Yl1l1mie retinosc0I'Y i:o Ihl' CockerhulI1 
MI·tllOll, ;n ",hieh Ihe fixutiul1 Isrg" l co ns i ~l s of IIn IIla¡;hmc nl lo 111C lum inou¡o. 
Tdinn8l;upc. making U ~l' of tlle du odtn)ll1c filtres, red II l1d grecn. 

Cockcrham clu ims Ihal tlll'rt, arc a numh.'r of ad\'an la¡:;:es ", itlt Illis {Iu o· 
probabJy passt·,1 Ihrou1ó h tlw slngl' uf o", \,:cssi\'c \':OI1Vcrgcncc and arl' lH¡W al IIIt' 
chronH" fi xatiOI1 nllachnlr'nl O\'('T Ihc ordinary iIIumillale,1 largd . 

1. Colourl'(1 ta rgl'ls cneoul'ugc tllt' I'Ulit'nt to mainlain fi xaliun lu a grcalcr dcg rec 
1111H1 11lt" bl:1Ck n.nl ",hite. 

2. The l'rogrCS!! ' ''l' !I ' ZC IIlId chllractcr o f the ohj ('cls IWTm il eoarsc and finc 
fixa liol1. 

,'t TllI' c ",al11l111'r enrl nhlnin dUlwhrnme crJualil y al a pre.;;cribed wo rking di _o 
lance. 

4. Since Ihe largd con"ist,. o f (liagr:lIlls ralher Ilmll lelll·. s tlw.c IS a Ul1i\'crsal 
appl ieation. 

Wilh a erilical dcl l' rmil1111ion o f g n..c ll dumilHlI1cc a" the n.linoseupe ¡s mO\'l-d 
a fracliOIl nean'r lo 1111" pa l ien l /111(1 r..(1 dominanc E' ....1H'1l Ihe inslrumenl is laken 
:1 si mila r distance a .... a y. lile fl'SU]¡ Ílt cunfi n llt:d . 

Sincc thE' rcflp", is .... l1lched during the final nHlnOI'UVrc il follow!! Ihal .... ilh 
tllc prcslo}upic comlitiulI al kn,,1 a fiTlII I' r 1111'U"lIrC uf cOlllrol is adl!(·(1 lo 1111" 
reading ur do~e ....o rk addil ion. 

Cock('fham stales Illal " ' ith Ihe cylinrll'r" ax" l! [l11d 1'0 \\'1'.'; (' lTdull y chef'ke{1 and 
Ihe ~phcricnl lIlo(lificali un cOlltrolled lhruughout ""itlr thc duuchrnmc d}'lIalllic 
lurg'·1. 1111' practi timwr is in 11 pn;; il ion In prcscr ihe fnr fl l1 )' pTl.'shyoopic co rrccli on 
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\I ilh grealcr eerla inly. o; IIICl' a purd)' !!Uhjt'Cli\'e lest IIl0nt' 15 onl y l S nccurutc 
as IIIt' pa l i"III ! confirmnti on 1'0'11 1 a llo w. 11 callnot be a rgucd, he says, thal IllIl 

dY ll umic Icst is onlr all ohject i\' ,' 1l11'lhocl of nwa.>' uring Ihe nt'gll li \c rebli \' t' tic· 
eo rumodat ioll fOT Ihe duochronw is ac tillg as u conlrol factur a l all lI tages of Ihe 

test. 

In IIIcnlionin g Ihe abm'c Cod:crharll mr lhod une! his ol' inlUlI Ihis is lo bring 

D)'na mic Rt>l inuscupy lo i l ~ full co nclusioll ~t/ld is no ! nn "xprcssio ll of fL'SUIt ;¡ 

obta irlt'd hy my!!C1f I,..' r~o na ll y. ti u,' lo lack o f ('xpel'icncc wi lh d uocJnolllc (lpIPmic 
l a rgt' I ~. 

CONCLllS ION 

A!> il will be fuU y appreciatl'd. Ihe wriUen e xpla nali olJ IlIkes considcrahl)' IOllgcr 

lo rlt"SCribc Iha n Ihe practical applical iun of l!J i!> rcluli\'cl y si mple roulil1 t'. TIIt' 
I'n lcl ilior1rr'-" a hi lil )' with the rt'\ inoscopc, ir r""pecti\'t' of wlrlll I}'JW i ~ prcfc rn·d . 

is :1 11 objcdi"e I1 l1' tho(1 of Tt'fraction wcll WlJrtl l hCClIllIillg skillcd in. 

The ¡inU' spenl in de"cloping litis ~ ki ll heing JIIOn! Ihan cOl1lpt'nsn l~ 'd for h )' 
lil e f( ·sult.'! olJluiunl. 

I!I'J J C I 'I ) ~ 5\r",,\ 
P. O. no".!!!!1 1I 
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