DYNAMIC SKIAMETRY AND
METHODS OF TESTING THE
ACCOMMODATION AND

COVERGENCE OF THE EYES



Published @ 2017 Trieste Publishing Pty Ltd

ISBN 9780649465101

Dynamic Skiametry and Methods of Testing the Accommodation and Covergence of the Eyes by
Charles Sheard

Except for use in any review, the reproduction or utilisation of this work in whole or in part in
any form by any electronic, mechanical or other means, now known or hereafter invented,
including xerography, photocopying and recording, or in any information storage or retrieval
system, is forbidden without the permission of the publisher, Trieste Publishing Pty Ltd, PO Box
1576 Collingwood, Victoria 3066 Australia.

All rights reserved.

Edited by Trieste Publishing Pty Ltd.
Cover @ 2017

This book is sold subject to the condition that it shall not, by way of trade or otherwise, be lent,
re-sold, hired out, or otherwise circulated without the publisher's prior consent in any form or
binding or cover other than that in which it is published and without a similar condition
including this condition being imposed on the subsequent purchaser.

www.triestepublishing.com



CHARLES SHEARD

DYNAMIC SKIAMETRY AND
METHODS OF TESTING THE
ACCOMMODATION AND

COVERGENCE OF THE EYES

ﬁTrieste






DYNAMIC SKIAMETRY

and Methods of Testing

The Accommodation and
Convergence of the Eyes

Being an Essay Contributed to The American
Encyclopedia of Ophthalmology

BY

CHARLES SHEARD, A. B, A.M,, Ph. D,

Phyaiologieal ©Opticist, The American Optieal Company; Formerly
Professor and Director and now Non-resident Professor of Applied Op-
tics, The Ohio State Universiiy; Collaborator in The American Encyolo-
pedia of Ophihelmology; Member of The Ameriean Physieal Society,
The American Optometrical Association and the Optical Soctety of
Ameriea; Auther of Physiological Optics (1918), Dynamic Qenlar Tests
{1817}, Ocular Accommodation (in Press), Mathematica! Studies in
Optics (1910-11), Cylindrical Lenges (1914), etc., ete, and several con-
tributionz upon The Ionization from Hot Bodiss, The Pree Vibrations
of Lacher Systems, ete., etp.

K

MMlustrated with Eighteen Diagrams

CHICAGO
CLEVELAND PRESS
1920



DEDICATED
to
All those scientiﬁca“y
interested in the practices
of ocular refraction

CopYRIGHT 1920
BY THE
CLEVELAND PRESS

All Rights Reserved



FOREWORD

Through the eourtesies of Colonel Casey A. Wood, Editor-in-chief of
the American Encyclopedia of Ophthalmolsgy, and the publisher, Dr,
Geo. Henry Cleveland, of the Cleveland Press, the writer of this mono-
graph has been able to secure a number of reprints of the original essay
for the use of students and practitioners who may be interested in some
of the important elinical tests upon the eyes involving the funetions of
accommodation and convergence and their co-ordination.

This menograph is presented to the reader in the hope that it will
call attention to the desirability—if not the necessity in most cases—of
making various dynsmic az well as static tests upon a pair of eyes. In
the past, the practices of peular refraction have consisted almost entirely
of what are commonly classed as static tests. These static tests have con-
gisted in large measure in the determination of the corrections of the
e¥es to give ag nearly as possible standard acoity. Duetion measure-
ments and tonieity tests have formed a part of the routine of some few
practitioners. These tests, by whatever means they may be carried ont,
are wholly in the interest of determining ocular defieiencies when the
gyes are engaged in distance secing.

Normally, with fixation at twenty or more feet, there should be no
demand upon either the accommodation or the convergence. When
the eyes are engaged in binocular single vision at close points, how-
ever, both accommodation and convergence are normally involved and
demanded. Energy must be delivered through the proper channels to
enable a pair of cyes to be thus co-ordinated and engage in distinet,
single vision at nesr points. The dynamics of vision are, therefore, in-
volved al such points. Sinee binoceular single vision is desired at near
points with the proper innervation and action of the ciliary muscles to
oecasion the act of accommodation aud the requisite innervation to the
interni to produee the exact amount of convergence demanded, hence
establishing a proper coordination of accommodation and convergence,
and sinee it is desirable that these physiclogic acts be performed without
strain, fatigne or the useless expenditure of emergy, it is certainly a
logical procedure to make investigations upon these functions, as to their
strengths and coordination, in every oeular examination. But it is
illogical to investigate functions under econditions that are not normally
existent; hence gecommodation and convergence should be not investi-
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gated by methods which alone involve tests at twenty feet since there
is & minimum demand, to say the least, upon either funetion at such
distanees. Rather should they be investigated at the distance at which
they are moet often ealled into play. This distanee may be very properly
taken to be the ordinary reading or close-working point of the person
under test.

Furthermore, it does not follow that a satisfying of the static demands
of a pair of eyes will likewise afford a snfficient relief of, or aid to,
these eyes when they are accommodating and econverging. In other
words, a pair of eyes may be emmetropic and in perfect muscular poise
at distance by any or all of the systems of examination, and yet be
decidedly in need of assistanee when engaged in close work. Presbyopia,
in those fortunate enough to be emmetropie at distance, is a simple
illustration of just such conditions. And eyes in those of twenty years
or less may be -as old from the sccommodative standpoint as those of
a person of fifty years. And again, convergence is not normally de-
manded at distance and ordinarily the demands upon the fusion centers
at such distanees are neglitgible, whercas the conditions of convergence
at close points are almost az varied as are the pairs of eyes tested. Cer-
tainly, then, the demands upon and the resources of the convergence
functions should be investigated at close points. A secientific ocenlar
examination, therefore, rosolves itself into a determimation of supply
and demand from the accommodative and eonvergence standpointe. I,
therefore, behooves every practitioner upon the eyes to engage in tests
which may be elassed as dymamic as well as those known as static. Only
by such methods do we feel that the full assistance which may be ven-
dered through the use of optical media such as lenses, eylinders and
prisms, will be afforded and only by such tests will the real seat of
oeular discomfort be disclosed in many cases.

The author presents to the reader the pages which follow in the
hope that they may stimulate thought, suggest new methods and aid
in the elueidation of some of the diffieult problems of cenlar refraction.

CHARLES SHEARD.
Department of Physiological Oplics,
Regearch Division, The American Optical Company,
Southbridgs, Mass,, 1920,
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Static skiametry involves the determinstion of the refractive
error of an eye when it is in the condition of passively fixing & very
distant object or when its ciliary is under the subjugation of a cyclo-
plegic. Dynamic skiametry, on the other hand, involves the deter-
mination of those lens quantities which make the retina of the eye
under test and the object—definitely fixed and usually at a close dis-
tance relatively from the eye—conjugate points. In the former set
of tests accommodative suppression and relaxation are demanded: in
the second set, however, when both eves are fixing in the act of
binoeular single vision and endeavoring to read a diminutive chart
or card of printed matter at close range, the maximum stimulation
to the development of the aceommodative changes mecessary is in-






