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Tke pu.rpoa,~ of thia thes:ts 1s to co:mpm.re th~ reanlte ot 

d1ff~r~A:t cress cylinder tal'gets a.l!l shown below to the standard 

cross cylinder target ussd at Pac1t1e University Jl ,and ala's to 

diseov-er it ~ v~:riation in illtnninntion Gn. ·on-· oT th& ero-s 

cylinde:r- targ . .-ts will have qy effects on the re:tul ta., 



El~eh subjeet' s n.ame ·and ~~& wero x-eeor•ded ·<i The inter-- ... _ 

pupillary diatanee measurements were t aken to align th• ph~-:ropter 

properly~ Next.tJ a n n.r eyl1ntl:er cheok was taken t ·o ncut:r- - ~ 
. ' -· • . • :-·· 11 

any enst1·ng astigmatism. .. The amount or cylinder £0und 1n ·~aoh 
.. ' ,: 

patient was pl~-aced in the pl1oropt.er proeeod1ng th n -al"- cro'Ss 

·oylinder test.s, 

' I·.· 
grit\ ot 9.0 and J.SQ degrees was placed at 16 '-non s . Th-e: a)l'bjoot 

I ~· 

. . I 

i s prev1ou.s1y plnoeli s.t the blur out ... reo&v•ry point . t . n ·~ 

h'l.On.ocula.rly. H~ is asked which. linea al"e ·d.~a.rk•st• ba.rizont: 1 

o~ li.~rtical~ If tl1e hol'iz¢ntal and vortieall1n,e.-s app . - - · .t o,·· 

hti'Vtt tb,e salne d - rkness to h:1Jn1 then abG«t<Ht o:f any ostigm~t:bun 

is ass:umed~ Bu.t 11' oN.e set of 11·nes nppeo.r ria:rker, lriinus c~li -~ 

ia ~ns•rted; a~is dO tram th$ cl :r>k&st line un.t:tl both sets bf 

·' 
. J 

is then pre·eented and the subject 1e asked which ~urt Gf 11 ee: 
'-..; 

itJ da:rk-est .... up and to the right or up .s.nd to the le.ft.. 'lhe 

cylindttr a.x1a is turned. until the GppGslto set ot .l ·.- s -· ·r 

d.s.u:~kes.t. arhe cyl-inder 1a 1•<>oked b"&ek and f<>rth U,ntil ~ 4·~~ni t. 
. . 

taken as the cy11ntler 

S·tep 2 9 W1 th th"e t.l!Ount of cylinrler 1n ple.ce • tbe illumitta• 

is d-immed to t h.e reoomn::.end•d l~Hf$1 of appr.o.lt1ma.tely ·· tDC!tt 



candles , Ol" the ov~rhead lamp facing th~ wall in the retraeting 

~om at J?a.e:itie U ~ el:1nic ~ Plus is added.t appro.xbnet&ly to the 

20/30 ~nellen aeuity level which was previously determined., Th· 

era s eylinde;r wa . :placed i:n the position w1 th the a.:d.s at 90. 

fh.e subjGct is asked. n whieh sot o:r lines are darkostn., Wh n 

1 t ie eo-nflrmed that the v·ertiaal lines 9.I'e darker using th~ 

altex-nate ocelu.aio:n method, plus is reduced 1a .25 diopter steps 

until 11 n~utra.lity itt reached. It neutrality is impoe lbl ·.1 the 

recorded re . lng is the 1aat ve~t1Qal responae before a rc;ve·r · a.l 

occurs .. 

Still under t he reduced illuminationJ tm associate phoria 

is taken with t..he grce>ss .t'ind.ings in pls.O$,. Following the altern2.te 
' . 

occlusion method a binocular oro sa cyll1nd.e:P _·finding 1$ taken w:ttb. 

the aniso of the #14/l.,. The latter is tsken .from th minus side 

(increasing plus) unt:il s. neutrality 1s obt~,ined.. U ing a .reduced. 

Snelle'N. chart with illunttnatlon increased to :norm~l, th blno

cu~ar arose cylinder phoria :l6 taken.~ 

Step 3~ The proeeuure is th$ srune as step 2 e.xo pt th t a 

chevron card ie usttd instead of the eross grid oara. .. Also 'IIV. 

#l4A is taken the cross cylinders are pl&ced at axe·s 135 and 

when the #14B is te.ken the cross ·C-ylinders are placed .at axes 

4 5 ,.. 

Step 4 .. Swne B.S Step 3 except thnt the :room i s illuminated 

with 10 foot candles with the overh ging light hal:f' we.y bet .... 

e e11; the- all and the a e.rd ~ 



w1 th 20 ·root <Ulndlea w1 th th - overhanging -llY"""t 2/3 of th 

ar between the wall ana th c rd~ 

Step 6. Same as St•p 2 axc,ept that the Variabl . color oara 

is used instead of t he stp.ndard orosa gridu The illw:ninat:ton 

:J.s th · .· ame a-: thos or the cross grid illumination. 
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TABLE l 

~~JHtu~ne:r distribution of #l4A 

under standard illttmiru~tion and Ohev1~on ctard. Utld'cr l O! esnd;lea 
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il'b.erei'ore th-e mean diff t'9nee between l4A under -s tand-a:t"'d 11lum!nst1on 



fABLE III 

Frequency distribution of 1}1~B · OoD for Chevron card and 

Chevron Qa.rd under 1 Qt rt candle illw:dnation . 
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l1ea.n dif'.ference between 1lt-B under standat>d illumina:tL:m and 

1l~o;a Wlde.r 10 ft candles of illumination is -.Q58D and s l!andmi'a deviat 

is :!:' i~J~-D 



~ABLE IV 

Frequency d.istribut ion of 1t;:a ~;~ OQD·~ Chevron card under 

,st ndard illumination and Chevron ca:rd under 20 candle illu

!tti ation 
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Mean diff~rence between 14B under standard illumiM.t ·on and 

1ltB and 20' candles using the Chevron eard is -.50D with stand ;r-d 

deviation df ~ . 66D 



TABLE 5 - ' 
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Frequoney distmbution of I/14A /. o.D. for Chevron cam 
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~l'herefore the mean di ffcn~«~nee between #l4A under standard illuminat~.on 

and the #l4A using th0 Chevron card with standard illunlination is 

-.26 D and th~ stand rd d vi·tion is _ . 69 Dioptera . 



ADLE VI 

FrequJ~ney distribution ot 11+ 

Grid and variabl e color card. 
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"" Frequency di,stribution ot 14B .,., 0..-D fol' Chevron card ~ · 

standard cross grid.-

Let .• 0~ : 1 for ~conversion 

Chanl:"e ... ,......,...,. 
--1 00 -20 - 24 

f-?5 -1' ... 19 
.... lo -10 . ... 11t 

~ 1 - 5 -~ 0 -p:l 
+ .25 5' +1+ 

' + . _50 +10 + 6 
"?~ +15 + 11 

@!llilf±Aii - I 'it pal ?': 
'.:.• . . .. f: ..... \ -. , " . • .J' 

;· · ~" r .... ...l-!.:.:_ ·' 

~X .. _ -

-- f _j 

.. . 
· r-.: :~ - . - =- .:~ ;"_·.: 

Caleula,;ion oi' mean -.20 
-15 
-10 
- 5 

0 

,..-: 

+ 5 
+1 0 
+1!2; .. aot 

--
' ... -. 

t 
.2 
2, 
3 

lt 
1 
0 
1 

21 

3' . . :rx• 
.. rt 

7. 14 
b 12 
5 15 
4- 32 
3 12 
2 2 
1 0 
0 0 

. ..., , .. -=a? 
~ ~ -

. . ...... ...~ 

·-.--:-~ 
:-;,, 

rx•2 

. ..::!: ;-;--
..... ~-~ ... 

·- ~.,. .. . , .. ~ 
-~«) 

Mean is -.125 for di s tribution of 1»+B ,;.. oD• for Chevron eard 
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and standard <:ross gird, the Standard Devis tion ,is ± .. 2680 ~ · 



l'ABl.E VIII 
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Frequ ey dis.tribution of flt-:B f.~. O~D. :for Standard Cl~oss Qrid 

and variable color card. 
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Mean dif'fe:rence is -.75 f or 11ts · O;~D~ between Standard Cross 

Grid and varia.ble color c __ • 



:orsc:n.srmi 
~.r·:-us thesis nt.;f'mpts to srntv the dl:~eer~ttce ir~ the :c•es1 .. tlts 

oht~d.ned fro 1 bre:tty-o Je dii'fe!'_Qnt zubj~ct$ on t'::~Sting 1-rlth th 

li 
I 

1\ eomparison is made on the basis of tb.e dioptric di ro cs 

Table A shtY-....rs the 

r 10 i~ts and 20 rt$ 

, LJl dtoptet~s or (fj)t-A 

1:tlbl '·' '. #1 tli...rough :;/;8 sb.ov a tre'quency d.1$trlbtttion of the 

di.ontt-ic d.iff'erencG obta:!xted on th~ ~,ty .. orte d.iffe~eat aubjeets~ ... " -· 

t conversion actor o£ •. o~ dio:rt&rs 
~ : 

. . ·~ 

cr. t~ 5 and · · 2' D is equ.al to • :>• 

pho~ ad 

t ~ah .a this th_si 

to l,. Ttw afore *•"2' D 

ormu.la ~ ~ stand.a1--d. 

t xt t: 



Fztom this thesis it ean. b• eonclttded that when #14A and #l4B 

a:r~t taken with high 1llumin.at1on aa eornpa:t•ed to #14A and #14B 

with standard. illumination thero is a d~finite sign of more 

minus in the mean dioptrie dif'.ferenc•q When the #l4A rand #14B 

ar~ ·tak: n 11aing th~ Variable Solor card the m.san d'.optr1o d.i.ff~ 

ar~nee showed more m1n\lS than when the Chevron et.ard was u.eed ,. 

Both of these ea:rcls we:r•e cornp&.r d t~o the Standard Cross Grid .. 

J.ihe seleeted group for this thesis were nade p 0 . ll 

Q.rient 1 "nd Rawai ian students mieh were fil.l no11-ob~e v ~.a f or 
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