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I 'he purpose of th~- is tO compare · me-~-~~ ----

e f'i'-1-c ienc y .of_ __ -~i;~ __ Ma:t-suura Autoc-ross wit_h that of the 

,Ja.c:ks on Cross Cylinder ( JOC ) in revealing the existance 

::.:•· as tigmat-ism , i ts axi s and amount in the human eye ~· 

... :::: i to detennine 'if the Autocross technique -vvas a 

valid one and could be a practical substitution for 

the Jackson Cross Cylinder test~ 
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REVID;1 OF THE LITJDR.S.TURE 

2'latsu-c.ra states that n>~b::n a -cerson is asked to 

d:tfferentiate _he_t_~tree~bJects ~ha"t differ only 

s l ightly- it is much simpler if they are both viewed 

at tr~s same time. 11 1 The author has devised an inst1·u-

ment 'dhich will 'allow the patient to see both of the 

J OC images at the same time. The instrument couples 

t o t he eyepiece of the refractor so that as the axis 

knob of the- r-Etfractor is turned, the dual crossed 
------ ------

cylinders rotate lfi th the axis __ <:J.f the correcting 
---- ----..... 

cylinder. The testing was done in the usual manner 

E.fte:r- ..L}: ''"' w •• c:: tentative cylinder and axis had been deter-

~:ned by other rnethbds. 

The author states that 11 the instrument has been 

,aluable in hundreds of cases. Even in lo1iv as'tig-

::: c::- tic er:cors, the axis and power were determined 

Oui ... e r-,,,, ,,~ "'y u2 
.... L ~ ........ :.....L..L - ""' Matsuura also states that "patients 

find it sirn e to understand, and its use eliminates 

tedious repetition and thus significantly shortens 

the t ime required for this phase of the refraction. 11 3 

The optical principles of the instrument· were not 

given. 

I n 1965 Robert. E. Vaughn4 developed a simila.r 

instrument with which to measure the astigmatism--

called the Bi-Cross Cylinder. The cylinder optics 

of this instrument are as follows: 
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-·-------- -·-··------·--------- ____ , __ _______ The . . B.i ... C.ros.s __ ._c_ylinde r testing device makes 
use o£ two lenses: 

, 

---- --- A. !1addox prism. 
~ 
B. --BL~ross cylinder lens. 

The Ivladdox prJ:.·sm-.p::r;·_oduces the monocular 
diplopia necessary £or tn:e··-suc-ces.s£.ul___}..l§ie of 
this instrlli~ent. 

The Bi-Cross cylinder lens is so con­
structed, a nd arranged in this instru.~ent that 
the twn images produced by the Maddox priSm 
a re viewed in such a manner as ~o be similar 
to the two positions consider~d when using 
the JCO technique. The lens is mounted so 
it may be placed in one o£ t,.1r o positions; 
axis determination or power determination. 

A similar instrument was devised by W.J. Biessels 

which he called the Cross Cylinder Simultan test.5 

It is a tiny instrument to be attached to a phoropter 

or inserted into a trial frame. Like the t,.,ro previously 

3 

mentioned techniques, the patient no longer sees the cross-

~ J, 

cylinder images in succession but simultaneously. 

Since they are juxtaposed and contiguous, Biessels 

sta te s that "the patient can compare the images easily, 

·vv-5 .. -Gh the least possible concentration and effort of 

mem or'r u6 " . 
The optics of the Simultan a re similar to those 

employed in Vaughn 1 s :Si-Cross cylinder. The housing 

of t he instrument consists of a tube 1-rhich fits into t h e 

front entrance portal of a phoro~tera The doubling 

devic e consists of two parallel prismatic mirrors so 

a r ranged that the image of a distant object is doubled 

--------- \ -....... \ 
-.:... .-----
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-vertn~a:TTy:--- - -Tlie ___ enterTng r·ays must pass through tvro 

l enses simil~r·to the Bi-Cross cylinder lenses of 

Vaughn. These two images viewed are similar to the 

two positions considered when using the JCC technique. 

The whole device may be rotated for axis determination 

or power determination. Biessel states that 11 this 

method is very comf~rtable for the patient in that 

he do es not have to exert himself to give the true 

answers, and that t he most complicated cases only take 

a fev.r minutes to test. u7 
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PROCEDURE 

-------- - -- -A- to-ta-1-- ··of --£1:-fty---f-i--ve----·s-u·b"·j-ec-ts---we-re-· -t ·e·s t ·ed--·n-y--

the three exaiminers. 

The instruments used in this study I·Tere the Bausch 
/ 

a~d Lomb Gre en ~s refractelr; the Bausch and Lomb pro­

* j<.; ctor > and t he Ha tsuura AutoCross. 

All testing procedures were done at distance as 

outlined below. The subject'~ farpcint interpupill~ry 

distance was measured and the refractor adjusted 

accordinglye 

I. Jacks on Cross Cylinder Method: 

A. With spheres only the subje6t's VlBlon 
was blurred until one or t-vro letters of 
the 20/40 horizontal Snellen letters 
could be called monocularly by both 
the right and left eyes. 

B. The clock dial was presented monocul arly , 
first to the right eye and then to the 
left, and the subje ct was asked to i ndi­
cate which line a ppeared blackest and 
most distinct. 

c. The cylinder axis was placed perpendi­
cular to the blackest lihe and minus 
cylinder power was added in .25 D. 
steps until the line 90 degrees removed 
fr om the original black line appeared 
mos t disti nct. 

D. The red-gre~n cotitrol target was next 
presented before the right eye and the 
subject was asked to report on which 
side t he l~tters appeared clearer and 
blacker. The plus power was reduced 
until the subjedt teported th~ green 
side better. The procedure was re­
peated on the left eye • . 

5 

*Distributed in the u.s. b~ Dr. Morton K. Greenspoon~ O.D. , 
14635 Ventura BlVd., Sherman Oaks, California, 
under the trade-name of Topcon 1 
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the right eye so that the two meridians 
of power were bisected by the axis of 
t he correcting cylinder. The JCC was 
flipped so that the me r idians of plus 
power (white dots) and minus power 
(red dots) exchanged place s . The sub­
ject was asked to select the po sition 
of bes t acuity as he viewed the hori­
zont al 20/40 Snellen letters. If one 
pos ition was preferre d, t he axis of the 
minus correcting cylinder was then 

· placed 5 degre es closer to the meridian 
in v;rhich the red dots ~-mre i n the pre­
ferable position. The JCC was realigned 
so that the new axis position bi s ected 
it and the te st was repeated until a 
pos ition of the correcting cylinder 
was found at which no pre£eience was 
shDwn for either position of the JCC. 

F. The handle of the JCC was shifted 45 
degrees so that the power was placed 
in the axis and perpendicula r to the 
axi~ of th~ cylinder. The handle was 
rotated and the position of the dots 
-v;ras reversed. The subject 1-ms asked 
to determine, by viel4ing tne 20/ 40 
te s t t ype,' 1-vhich position seemed pre­
ferable • . If the preferable position 
was that in which the red dots coin­
cided \vi th t he axis of t he minus cyl­
inder. the power of t be cylinder was 
increased in .25 D. steps and the te st 
was repeated. If the preferable pos­
i ti on was the opposite, then the power 
was reduced. This was repeated until 
t Le subject reporte d equality of the 
simultaneously presented acuity mat­
erial. 

G. This axis and power re~:i--nement was 
t hen repeated for t r;r/left eye. 

// 
// 

- - -- ------........_______ ___ ___....... 
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-II-;; · ··-:Auto·cros s He thad ·: 
-- ·- -- - -... 

_ A. Th-e lens--control--was - re~o_laced to the 
"crockdial cyli:(lder axis~ and povv-er and 
the red-green sphere combined with 
-.50 D. . 

B. The AutoCross eyepiece 1;-,ras inserted 
into the right accessory cell of the 
refractor while the left eye was 
occluded. 

c. The subject reported monocular dip­
lopia· of the 20/40 horizontal Snellen 
letters •. 

D. The AutoCross -vms s et for -axis deter-
----- ____ mination and t he subject was asked to 

re-:_uo-rt __ which i mage appeared clearere 
If the rtght--i m_age 1-'ras c le are r, the 
axis knob 1-vas turned- in--thec- ..dir_e_ction 
of the arro-vr marked around it until 
the left image appeared clearer. The 
direction was reversed until the images 
appeared equal in acuity. The cylinder 
axis was recorded. 

E. The AutoCross -..v-as set for power deter­
mination and the subject was again 
asked to report t he better of the two 
i mages seen. If the right i mage was 
better the pow~r of the correcting cyl­
inder was decrease d . If t he left 
image was better the cylinder power 
was increased. The cylinder po-vrer 
which equalized the two images was 
recorded. 

F. The procedure was repeated for the 
left eye. 

G. The subject was asked to report whether 
he preferred t he alternate method (JCC) 
or the simultaneous method (AutoCross). 

H. To eliminate examiner bias, the JCC 
technique preceded the .AutoCross tech­
nique for the first twenty eight sub­
jects and then this sequence was 
reversed so that the AutoCross tech­
nique was run first on the remaining 
twenty seven subjects. 
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-r o A recOrd ·oi' the elapsed time .to ad­
minister the JCC test and the admin­
istration time of the AutoC ro ss test 
was kept on the - last forty subjectso 
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ORGANIZATION OF THE DATA 

Fifty five -subjects, both male and- -fema-l -e ·; 

·\·;- ,::; re tested. The first twenty eight subjects 

were given the JCC test first -followed by the 

Ma·t suura AutoCross test. I n order to eliminate 

examiner bias, this sequence was reversed for the 

remaining tw·enty seven subjects -vrho "ivere given 

t he AutoC r oss test first fo l lowed by the JCC 

·t es t. /--
/ 

data 
Table I, page 11, is a tabul~tion of the raw 
vrhich includes subject 7eference . 

Table II, page 
admini s ~ration time 
Cross. 

_./ 

14, is ~ comparison of the 
between the JCC .a-nd Auto-

Scattergram I, page 15, 
the cylinder power of the rig 
_tl}t;;_ J_QC and _A."ld_toCross. , 

-- - - - ----------~-~- -

/ comparison of 
eye as done by 

---- .-"" ---~ -

----- - Scat-te-r.g.r_aJI+-I_I-,----page 16 ,- Is a.- comparison of 
the cyl inder power of t he left eye as done by 
the JCC and AutoCross. 

Scattergram III , page 17, is a comparison of 
the cylinde~ axis of the right eye as done by 
the JCC and the AutoCross. 

Scattergram IV, page 18, is a comparison of 
the cylinder axis of th~ left eye as dOne by 
the JCC a nd the AutoCross. 

·---:---------
----------------_.,.....,. --,-___ ____ 
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TABLE I 

RAvl DATA 

Case No. JCC AutoCross -- -
OD OS OD OS Preference 

-.75 X 23 -.75 X 160 - .. 75 X 23 -.62 X 163 JCC 

2 -l. 00 X 18 - .87 X 1 -1.12 X 18 -. 87 X 3 A 

3 -.75 X 135 -.62 X 25 -.75 X 135 -.62 X 25 A 

4 -~25 X 5 -.62 X 5 -.25 X 5 -.62 X 12 A 

5 -.37 X 65 -.25 X 45 -.37 X 62 -.25 X 45 Equal 

6 -.25 X 5 -.25 X 125 -.37 X 5 -.25 X 147 .A 

7 -.37 X 142 -.so x 135 -.37 X 144 -.so x 38 A 
,, 
0 -.25 X 55 -.25 X 30 -.25 X 60 -.25 X 34 A 

0 ;; -. 37 X 15 -. 12 X 180 -.37 X 15 -.12 X 10 A 

' (- j 10 -.25 X 42 -.75 X 2 -.25 X 45 -.75 X 10 A -· 1 ~: -.25 X 135 -.so x 55 -.25 X 135 -.so x 53 A 

12 -.so x 145 -.25 X 20 -.so x 150 -.37 X 16 .A 

13 -.25 X 105 -. 12 X 45 -.25 X 105 -.25 X 55 Equal 

14· , ;: -. 75 . X 90 -1.00 X 95 -~75 X 87 -1.00 X 96 A 

15 -. 37 X 105 -.25 X 77 -.25 X 105 -.25 X 75 A 

16 -~87 X 5 -.87 X 175 -1.25 X 1 -1.00 X 177 A 

17 -.25 X 180 -.25 X 95 -.25 X 5 -.25 X 92 A 

18 - 1.00 X 100 -.62 X 85 -1.00 X 96 -.62 X 83 A 

19 -.25 X 180 -o25 X 15 -.25 X 180 -. 12 X 45 A 

20 -. 12 X 85 -.37 X 55 -.12 X 98 -.50 X 60 A 

21 -.50 X 47 -.75 X 170 -.so x 44 -1.00 X 170 A 

) 
22 -.75 X 80 -.75 X 80 -.62 X 85 -.62 X 8 A 

( . 
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~'.A .. BLE I ( con' t. ) 

Case No. JCC AutoCross 

OD OS OD OS 
... ·~- .... --·-·- ---·- -r,~.:; 

2. :; - • • 25 X 135 -L50 X 35 -1.25 X 138 -1.37 X 35 
-24 -. 75 X 15.0 -. 12 X 74 -.62 X 149 -.12 X 75 

' 

25 -.75 X 170 -.75. X 3 -1.00 X 170 -1.00 X 3 

26 '' -.75 X 110 -.50 X 52 -.87 X 111 -.62 X 55 

2rr -2.00 X 180 -1.00 X 65 -2.00 X 2 -1.12 X 65 

2E3 -.75 X 121 -.25 X 90 -.87 X 120 -.12 X 101 

AutoCross JCC 

;z9 -.25 X 74 -1.00 X 95 -.37 X 85 -.50 X 92 

.30 -.50 X 75 -.25 X 55 -.50 X 77 -.12 X 60 

7 -. 

~ · 
-. 12 X 130 -.62 X 175 -.37 X 135 -.62 X 180 

"'Z'') 
...JC:.. -.50 X 110 -- • 12 X 20 -.5Q' x 105 -.12 x 45 

-.75 X 160 33 -1 • 00 X 2 
/ //' 

~ 1 .00 X 180 -1.00 X 160 

34 -1.25 X 82 -.50 X 80 

35- - -. -37 X 14 -. 12 X 62 

36 -.25 X 76 -.24 X 14 . 

37 -.12 X 170 -.12 X 5 

38 -- ~-25--~ - 8S~----- ;;;.--c;~1-2_~ .. 
--~ 

39 - -~12 X 90 -.25 X 57 

40 - 1.37 X 85 -1.12 X 90 

4 1 -.50 X 110 -.75 X 105 

42 -1.75 X 119 -1.50 X 55 

43 -.62 X 105 -1.37 X 43 

· 44--- -~.-.. l 2 __ x 75 plano 
--------

' 

// 
. . -1 . 25 X 89 -.75 -x 78 

-.50 )t 15 -.25 X 65 

-~ so x 79 plano 

-.12 x 170 plano 

_ - _. 25 X 92 plano 

-.12 X 100 -.37 X 29 

- 1.37 X 83 - 1.12 X 90 

-.37 X 110 -.37 X 117 

-1.75 X 116 -1.37 X 57 

-.62 X 105 -1.25 X 45 

-.12 X 75 plano 

--------------- --------

Preference 

A 

JCC 

A 

A 

JCC 

Equal 

Equal 

Equal 

A 

A 

A 

JCC 

A 

JCC 

A 

A 

A 

A 

A 
. ..__ ...___ 

\ 
\ ------
' 

JCC 

JOC 
\ 
' JOO 
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TABLE I (con't.) 

Case No. AutoCross JCC 

OD OS OD OS Pre:ference 

45 - .62 X 127 -.50 X 71 - .62 X 127 - ~ -:62 X 72 -JOC 

46 -1 "25 X S8 - .75 X 95 -1 • 37 X 90 - .87 X 103 Equal 

47 -1.00 X 105 - .25 X 107 -.87 X 105 - .50 X 109 A 

l~8 -.37 X 100 plano -.37 X 105 plano A 

.::;-9 -o25 X 5 - . 37 X 40 -.12 X 90 -.37 X 45 JCC 

50 -.62 X 17 -.25 X 170 -.75 X 20 - .12 X 165 A 

51 -.75 X 5 - 1. 25 X 180 -.75 X 5 -.87 X 7 Equal 

52 plano plano plano -1.75 X 172 JCC 

53 plano -.25 :X 100 plano - . 37 X 95 A 

54 -.25 X 107 plano ::-: -.62 X 45 - o 37 X 110 JOC 

- r-j:) -1.75 X 45 -1.50 X 170 -1.62 X 47 - 1.50 X 170 JCC 
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Case No. 

16 
17 
18 
19 
20 
21 
22 
23 
2Ll· 
25 
26 
27 
28 
29 
30 
31 
32 
33 
3Ll· 
35 
36 
37 
38 
39 
40 
4 1 
42 
43 
4hr 

45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 

TABLE II 

Admi~istration Time 
(to nearest .5 minute) 

-~------' .......__ ..__ ____ _ 

14 .______ \ . -l____ 

I 
I 
I, 
I 

~ --

Jacks on eros s c;ll-;d;_r--~~-,-- -~-11atsi.mra AutoCross 

6 
4 
4. 
2.5 
5.5 
5 
5 
4 
3.5 
2.5 
3.5 
3 
3 
4 
4 
4 
3 
4 
2 .. 5 
4 
5 
4 
4 
4 
- , t:::: 
)•J 
Ll r ... ? 

3.5 
3 
3 .. 5 
4 
4 
4 
5 
4 
5 
4 
4 
3 
4 
4 

5 
4 
3.5 
3.5 
8.0 
5.5 
5 
he 

3 
3 
4 
3 
5 
3 
3.5 
2.5 
3 
3.5 
3 
4 
3.5 
3 
4 
3 
4 
3.5 
2.5 
3.5 
3 
5.5 
3 
4 
4.5 
3.5 
4 
3 
3 
2.5 
6 
4 
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SCATTERGRAM I 

Power of the cylinder of the right 

eye as done by the JCC and AutoCross 
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Jackson Cross Cylinder 
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SCATTERG-RJJc1 II 

?ower of the cylinder of the left 
eye as done by the JCC and Autocross 
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Jacks on Cross Cylinder 
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SCATTERGRL\1 III 

Axis of the c:rl inder of the right 
eye as done by the JCC .and AutoCross 
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Jacks on Cross Cylinder 
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STATISTICAL ANALYSIB--OF - TEE---DAT.A: ________ _ 

Fromulae utilized in the statistical analysis 
cf the data are as £allows: 

lvtean :8 

M = -...::;:;..----

where M = the arithmetic m.ean 
X = a score or other measure 
N = the number of scores 
E = denotes "sum of" 

Standard Deviation:9 

S = hx2 
VN-1 

where S = standard deviation 
x2 = the square of the deviation 

fr-om the mean 
E = denotes "sum of" 
N = n~mber of cases 

Correlation Coeff icient:!§ 

r = EXJ: 

j·-·--~· ·-.. --.··-(Ex2) (Ey2) 

vlhere Exy = sum of the 
deviations 

Ex2 = sum of the 
tions in x 

Ey2 = sum of the 
tions in y 

products of 
x and y 
squared devia­
from }'lx 

squared devia­
from NY 
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Gh±-··~~ 1 Anai_ys-:ts----of -·· Test~-- Pr'e·f-e-r·e·2:rc·e··--- --· 
I@ and .AutoCross J: / · 

I' ""I / \2 x2 = E ( LO-eJ ..:.o. 5, 
_/e 

lvhere x~=--/chi square . . · 
--·E = number o£--:::. categories or 

groups / . 
o = -obse ry'e d frequency in a 

cate-gory 
~ = e~ected fr equency in a 

_ ~ategory 
--=----~~=~--~--~---~~--::-· ~--- ---

.T ~T.e_s .. t-12-----f or ~~~Ei n;. 6_9-n C?.~:. -~ f ... the D~ f e r en .9 e 
Between Means for Administration Time: ·· 

t = . 

where t = t score 

.... ..._.___ __ 
-..._ 

d 
Sd 

mean of the differences 
standard error of d = Sd 

Vn 
Sd = standard deviation of sample 

n = number of times 
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STATISTICAL ANALYSIS/~~ESULTS 

Me an·s·:--------

__ Po1fei' of tn.e· cylinder 

JCC AutoCross 

O.D.--------.610 
o.s.-- ------.540 

Axis of the cylinder 

JCC 

O.D.--------77.00 
o.s.--------7 1.54 

AdminJ.s trs.t ion time 

JCC 

3.92 minutes 

Standard Deviations: 

Power of t he cylinder 

JCC 

O.D.--------.443 
o.s.--------.430 

Axis of the ~linder 

JCC 

O.D.---- - ---50.19 
o.s.--------51.56 

Administration time 

JCC 

~75 minutes 

Correlation Coefficient : 

1 • power O.D. = .966 
2. power O. S. = .883 
3. axis O.D. = .983 
4. axis o.s. = .976 

.608 
• 51~4 

AutoCross 

78.10 
72~48 

------
AutoCross - . 

3.75 minutes 

AutoCross 
~ ~ ,. ; 

.469 

.425 

AutoCrGss 

50.96 
51.81 

AutoCross 

.83 minutes 
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--0-h-±-'--6-g-ua-r·e--Jtna-1-y-s-i s--·o·f--T·e~-t--flr·a-fe-rerrc·e· ··: ··-·-------·--- -

x2 = 8.01 this rejects the null hypo­
the sis a t the 1% level that 
there exists no preference 
betwe en the two techniques. 
(the AutoCross test is 
statisticallj preferred) 

T-Test for Si_g_nifi9_?.n_9~_of_~_t~-~ference 
.Between Means for Administration Time: 

t = 1. 12 There exists no significant 
statistical differenpe betwe~n 
the administration time of the 
two techniques. 



DISCUSSION 

-- --K'a-t -s-tJ..-tt'".ea--- s-tates that his .Autocr-oss --te-chni:-qu-e- -----: -

has been s.h-own to be superior to the JCC technique 

i n that the former is le ss ted~ious to administ er, 

i s mora acceptable to the patient, and that a sub-

stantial reduction in the refraction time could be 

appreciated. 

This study was und ertaken by the authors to, 

not only determine if statis tically similar results 

could be . adhieVed by the two methods of determining 

cylind~~axis a~d power, but also to gather infer-

Iaation l{hich might support or reject Matsuura's 

statement. 

After the administration of both tests, each 

subject was asked to give his personal opinibn of 

the two methods and to state which he preferred. 

Seventy per cent of the subjects preferred the Auto-

Cross technique as it ivas felt that the simultaneous 

presentation of the images redup-e'd~~e "gues s ~ork 11 

involved and also eliminated/ t he memory factor i nvolved 
,// 

1-vhen the image was alts;rriately viei-Ted. 
~/'-

Tes-:s- --ad_m_ixiistration time v-ms:/recorded for both 

techniques on the last forty bjects only. This 

}:-:;-- ~- -v;~~~-_Qo_ne __ J.-n--~~~~;~~~-at~--pract i ce effect until 

the exafu:iner -e-o-ttJ::d become equally ad ept Hi th both 

techniques. 
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SUI-"Ic! Al=tY AND CONOLUS IONS 

.Pr·ac·ti ti or1.er e\rall.:ta;t-i--ou--~~o-r·--tJle-· Al:t t oCros s ca11 

be summarized in these J?ro rs and Con 1 s ., 

Oon 1 s : 

1 .. A time element was involved Hhen i n 
serting the Au_toCross into the plior­
opter . The cl ock dial axis had to be 
c~anged to 180 degrees when inserting 
the AutoCross and then had to be replaced 
to its original position. 

2. The practi t ion er cannot see the position 
of the l eft ::: __ _ s cl a_ -,_.:_e .to obstruction 
of the AutoCros s. 

3.. T.latient n-e st look f rom ;:: ide to side 

~ 
l ,, 

\'J.- " \_:::.~ rnakin g c __ :.:OITli~,a:r~ison and sorD.-~; .r·ound 
~~ is more di fficult t han rememba~ 
- .... ~1:.. :ces pons e:s as i.11 the .JCC " 

/ 

/ 
/ 

AutoCross p;OOve d -r,o be 
,~ - -, r>_ .--.,....s" +-h "' -,' ~n"' -· Jr< O 

a fE;;,~~- ··ce r~ 

... .. _ 1,_;L;c;· o v..:..:...c ...... .li.~ - v _. "-.l a 

2 Ill ·TI~!. e Au-t oCre:r:::; s u:r_o,.red .)co be 
' 'lC1-li:-d- -- -~~ E~ ::·,s· -d ·~- t-o-tJ:ie JeC-->b--

sta-L __ ...... .... _ 

30 The subjec t s sT,atistically pre : r re d 
t he Au to eros s over tb.e JOG .. 

h. ...... 1'118 memory· the :::' t px·es0~c. tion 
Has not a fs ,. =or -che AutoC:coss as 
in the JCO t echni que . 

coLl CllJ .. si on, -che .A.llt oCro ss n1ay· be Sllbstittlte d 

::·or T:.1e JCC p:c- ccedure · and is su bje cti-zely prefer re d 

l>y a Stl.~bs majority of the subjects . Opi~i on 

of the observers was di vYa:e d -as to nreferer..ce. 
--~---___ ... 
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