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August 28, 1078

Mas. Falth Dornbrand

Lagal Asslstant

Federal Trads Commission
Bureau of Consumer Protection
washington, D. C. 205680

This is in response to your letter of August 7 requesting information on
the accuracy to which our Lensometers &le mammfsctured, and the precisibn
to which "skilled” and “"aAverage' operators can duplicate readings.

American Optical Corporation currently mannfactures and markets two
modsla of its Lensometer. The first (Model 12603) has the conventional scale
power readout, whereas the aecond (Model 12620) has & digital readout for power,
and sutomatically calculates the cylinder from power readings taken In the two

mmnuﬂnrn!&umw-mhhlmumtmhmui The digital power
readout does, however, improve operator repentability since it eliminates the need
for the operator to intarpolate a power scale.

Flrntllt':dmuthnlmﬂﬂrnfthiumm“mmhntnﬂd. In
mnnlduﬂngthlnqmnﬁnnlthnughtﬂmlg‘htbnhlpﬂﬂtn:hﬂ,mtuﬂrtamﬂuma ;
tolerance limits uummnj.mumhmmmwmn should represent
98%, of instruments shipped. This value is arrived at statistically, and is legitimate
humnuiﬂnrnﬂmummmh.mhﬂhhﬂwammﬂ:ﬂmibuﬂmwﬂam.md
to be random.

Lensometar Accurficy as Manufactured

Attribute 3 Sigma Limit 2 8igma Limit
{99, T% Certainty) {98% Certainty)
Sphere Power + .06 dlopters +, 03 diopters
Cylindar Power + .07 dlopters + .04 dioptars
Cylinder Axis +1 +1/3 degree
Prism Power + .08 priem dlopters () + .02 priam dlopters ()
Prism Axls + 1° + 2/30

As dlscussed on the phone, the Lensometer doesn't measure cylinder power
directly., Rather, it is necessary for the operator to meke two separite power
readings -ﬂminthﬂa-phuﬂmlﬂdﬂnandihenthﬂlnthﬁﬂﬂl:ﬂirmaﬂdhn.
Gyimdarpuwnruthunlrﬂmdnth?ﬂsabﬂlﬂnhmnum Though the subtraction
is done automatically on our digital readout instrument (Model 12620), the accuracy
ramains the eame as with the instrument having conventional scale readout,
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Now let's direct our attention to operator precision - the ability of an
operator to duplicate readings. As you requested, I am including information for a
gkrilled laboratory techniclan as well as for & somewhat less skilled "average' operator,
Algo, since a digital readout Improves operator repeatability on sphere and cylinder
meridian power readings, the two instruments are listed separately.

Operator Repeatability

Conventional Readout Digital Readout
{(Model 12603) (Model 12620)
Sicilled "AvVerage' Skillad " Average"
Technician Operator Technician Operator
Sphere Power .03 diop. .08 diop. .08 diop. . 06 diop.
Cylinder Power .08 " .08 " .04 07 "
Cylinder Axis:
< 1,00 cylinder  2° a° 20 30
>1.00 cylinder  1° 20 10 20
Prism Power * . 062 .124 .08 % 122
Prism Axis * 10 ] 20 19 20

" 'I'hlpmlllnnn!pﬂlmpunirtndprimuhmﬂnphlﬂmhd
by the magnitude and relative orientation of cylinder (cylinder power
and cylindar axis), When prism is present In a prescription also
incorporating large cylinder power at an axis obligue to that of the
prism, the precision io whick prism power and axis can be duplicated
may be somewhat less than indicatad by the above table.

In looking at the above data, Inhmﬂdpnmﬂntﬁuhughlgsﬂihd
technician has, at his disposal, techniques for algnificantly improving his precision.
For example, by averaging a series of 10 readings, the sphere power repeatsbility
can be improved from . 03 diopters to , 01 diopter. Buch a technique 1s used when
u:mmuprmﬂmhduﬂnd.hmﬂwuldnﬂhprmﬂmlmlmwummﬂ

{n=house studles, combined with the application of known fundamental optical prin=-
dpha.nnﬂmumﬂunaﬂ:uﬂnfpummlmnm. Racognizing your desire
hrrahﬂmmhﬂﬂmﬂnmhhchIhlﬂinkldlmnmharnimyﬂtnﬂtncunduct
a literature search. This ls currantly underway, and should be complete within the
naxt two or three weeks.
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Inj‘wrhthnrnfﬁngnlthgmmkﬂ:rw:dﬂumﬂmfnm:thnwuchl
feel might be of help to your study. Along these linea, 1 think it 1s important to
mmgﬂuwhntummmunpﬂnﬂummzthlpﬂhmuumtﬂungapmuﬂp—
tion. Hﬂhthaigmmwﬂmmﬂhnmuﬂrmpmmmmr
spmmmnfundarmuﬂ.ﬁdhphﬂ. Only rarely do we encounter
prmrlpthnwhﬂﬁnlﬂﬁﬂllllﬂdﬂ diopters. As for cylinder axis, the tend-
mramruhhahmmmthnnmﬂ.nﬁhuiﬂ-mumﬁnta
grmmwprmﬂpﬂnu{ﬁuntiﬁ}mnhrmwﬂnrlw.

mmmn!mmmmmuﬂhrm.lﬂmw
mhmmm;mmﬂwmhmhtmmw. In terms of prism
mmr,uhummlmhnﬁmﬂ.ﬂ rism diopters. As for prism axis, this is
nsuslly prescribed as either 90° or 1 (base in, base up, base down, or base out).
Except in cases where pﬂmhrmtmdmiﬂmlr.minhrﬂl
would be no smaller than 5%,

m*lmlduhtnnputwhﬂlhlﬂmnhﬂugmrhnhtmhmuu
miﬂlnmpmmﬂpﬂm&lp!mﬂm Mtpﬂﬂmhlwmdukﬁ
hrnmmhdw:mlhthnm-hhm.lhupdﬂnwmmmm
all the necessary measurements on a focimetar. After the prescription has been
fabricated, uﬂhﬁudmaﬂ:ﬂhmm.ﬂunﬁum'ﬂlnhﬂMm
qﬁﬂ“mmlhﬂmrhﬂmmwhmﬂpﬂum In the vast
mhrﬂ:rnfmmthﬂmtmmuhrwﬂlhﬁmd.;; thus, any calibration errors
MMMMMMMrﬂHMMuu What is really
at jssue, then, hnpumrprumwunhthnmmmlu!thuﬂ}ﬂm
of an operator to duplicate readings. Lensometer calibretion, per se, Is almost
irrelevant in this

1 must point out that we consider the material contained in the two tables
ummnw udﬂmrmrwﬂmwhamnnﬁmﬂnl
within the meaning of Ssction 4.10 of the Fedaral Trade Commission's Rules of
Practices. This material is mbmlhﬂpurnmtuihpnhcﬂmaﬂ:rdndhrﬂmuu

Fulas. Nevertheless, Ihope the above information is helpful to you. I will be forwarding

along the results of our literature survey as soon as [t becomes avaflable. Plense let
malmnwiflmban!!uﬂhnrluinm.

Blncarely,

Donald B. Whitney
Director, Product Bupport Sarvices
DBW/v8 Research and Development

hee - W Huber - BR Dion - OG Everbach - HL Burnett - JT Gardner -
B. Grolman - RE Bannon - HA Downing - M. DePratti = FN Winters, Jr. -
GT Croft - JG Kringel - JT Winthrop  _ Ap Seprinski - R. Tackaberry, 3ID

E:. A LA o AT RE .4'_.-':;(..-'{-.-;.
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FEDERAL TRADE COMMISSION
WASHINGTOHN. o c. 20580

BUREAU OF
CONSUMER FROTECTION

August 7. 1978

Mr. Don B. Whitney¥Y

pirector, Product support Services
research and Development

american Optical Corp.

Southbridge, Mass. 01550

pear Mr. Whitney:

ps T explained to you last week ,the FTC 15 exploring
issnes involved in the duplication of eyeglass lenses. We
are trying to determine how accurately gphthalmic practitioners
can duplicate lenses without a prescriptlon. tne factor
affecting the accuradcy of duplication is the degree of pre-
cision which can be aphieved with a focimeter. Pursuant
+o our phone conversations last week, would ¥ou please send
me the following information about pach of the focimeters
wanufactured by American Optical Corporation.

First, please indicate the overall margin of error for
sach machine. Flease break this figure down to indicate
the tolerance in the component measurements: Aaxis, prism
magnitude, sphere power, prism direction, and cvlinder power.

gecond, please indlcate 1f american Optical has data
From studies conducted TO taest the accuracy of its focimeters.
Hawve Lests been run to show the machines’ tplerance level
when operated by averadge operators as well as precision
operators? Flease indicate the form of this data. Are all
these reports public information?

Third, as we discussed, please include any additiconal
information which you think will help us asSe:s3 the accuracy
af your focimeter.

Thank you for your a=sistance. FPlease call if you have
any gquestions. i

Yours trUIiL*'
-"j-\u.' - i I-"r .
]! Cr!.pi..-’ti:i':::_..ﬂ._ ek O : 7w

Faith Dornbrand
Legal Assistant



