whereby electrodes are attached to the skin, recording
changes in potential between the retina and the cornea.
The reader who has not done experimental work in this
field will be impressed by the ingenuity and technical
detail involved in such experiments.

The authors then turn to their own technique, which
is a continuous record of eye movements by means of
electrodes attached to the skin near the eyes. Lateral
movements of the eyeball and, in the vertical direction,
blinking are recorded. Records of heart rate (electro-
cardiogram) and brain waves (encephalogram) were
taken simultaneously. The experimental design covered
a number of interesting points. The subjects sometimes
read an interesting historical novel and sometimes a
dry economic treatise, both in book form and on miero-
film. About every 25 pages in one series they were
given a comprehension test which was designed primarily
to maintain motivation. In other series, they did mot
have this motivation.

The results are analyzed in great detail—¢‘‘miles of
polygraph records.’”” Especial attention was given to
the number of fixations, the number of lines read, the
number of blinks, and the number of regressions in the
eye movements. A number of findings stand out as of
particular interest. Ome is that the normal subjeet can
read continuously for 6 hours without undue signs of
fatigue. This applies also to microfilm and should an-
swer the frequent qualms in that respect. High school
and college students showed the same trend. The
authors speculate as to the reason for this finding and
hint that the intermittent operation of the ocular muscu-
lature may allow for adequate recuperation, just as the
heart muscle recuperates between beats. There is a
further hint that this may be partly due to training,
much as an athlete gets in ‘‘condition.’’ Particularly
interesting is the contrast between the subjects who were
well motivated and those who were not. In the main
experiment, the periodic comprehension tests served very
definitely a motivational purpose and apparently fore-
stalled any pronounced decrement in performance. The
authors conclude by attributing visual fatigue in reading
primarily to this motivational factor. At least, the first
index of fatigue is in these alterations of attitudes and
general feelings and not in a breakdown of the sensory
neuromuscular mechanism. From the educational stand-
point, it would appear that, with adequate motivation,
persons could read for prolonged periods without any
appreciable decrement in efficiency. This has obvious
bearing on academic schedules, study periods, and the
like.

A great many of the original data are summarized in
tables in the appendix, and there is a bibliography of
over 400 titles. On the whole, the work is thorough, the
historical material will be useful to persons who are con-
templating undertaking any research in this field, and
the conclusions regarding length of reading periods and

particularly the motivational aspects should be of con-

giderable interest to educators.
Harorp E. BURTT
Ohio State University

232 °

Scientific Book-Register

Vol. VI: Me-
New York-Lon-
(Illustrated.)

ArrrEY, TURNER, JR. High polymers.
chanical behavior of high polymers.
don: Interscience, 1948. Pp. xiv + 581.
$9.50.

BixkErMAN, J. J. Surface chemistry for industrial re-
search. New York: Academic Press, 1948. Pp. ix+
464. (Illustrated.) $8.00.

BLACKWELDER, RICHARD E. Checklist of the coleopterous
insects of Mewico, Central America, the West Indies,
and South America. (Pt. 5.) (Smithsonian Institu-
tion-U. 8. National Museum, Bull. 185.) Washington,
D. C.: U. 8. Government Printing Office, 1947. Pp.
iv + 765-925.  $.60.

CURRIER, ALBERT E.- Analytic mechanics. (Prepared for
the Department of Mathematics, U. S. Naval Acad-
emy.) Annapolis, Md.: U. S. Naval Institute, 1948.
Pp. x+306. (Illustrated.) $4.75.

FREAR, DoNALD E. H. A4 catalogue of insecticides and
fungicides. Vol. I: Chemical insecticides. Waltham,
Mass.: Chronica Botanica; New York: Stechert-Haf-
ner, 1947. Pp. 203. $6.50.

GRUNEBERG, HANS. Adnimal genetics and medicine. New
York-London: Paul B. Hoeber, 1947. Pp. xii+ 296.
(Illustrated.) $5.50.

Huxwey, L. G. H. 4 survey of the principles & prac-
tice of wave guides. (Modern Radio Technique Series,
ed. by J. A. Ratcliffe.) Cambridge, Engl.: at the
Univ. Press; New York: Macmillan, 1947. Pp. xi+
328. (Illustrated.) $4.75.

KATz, DAvID. Psychological atlas. New York: Philo-
sophieal Library, 1948. Pp. x+142. (Illustrated.)
$5.00.

KNECHTEL, MAXWELL M., RicHARDS, Epwarp F., and
RATHBUN, MARY V. Mesozoic fossils of the Peruvian
Andes. (Johns Hopkins Univ. Studies in Geology, No.
15.) Baltimore: Johns Hopkins Press, 1947. Pp. 150.
(Illustrated.) $4.00. '

NorTHEY, ELMORE H. The sulfonamides and allied com-
pounds. (American Chemical Society Monograph
Series.) New York: Reinhold, 1948. Pp. xxvii + 660.
$15.00.

PoTTENGER, FRANCIS MARION. Tuberculosis: a discussion
of phthisiogenesis, immunology, pathologic physiology,
diagnosis, and treatment. St. Louis, Mo.: C. V.
Mosby, 1948. Pp. 597. (Illustrated.) $12.00.

SMILLIE, WILSON G. Public health administration in the
United States. (3rd ed.) New York: Maemillan,
1947. Pp. xx+637. $6.50..

TAussie, HELEN B. Congenital malformations of the
heart. New York: Commonwealth Fund, 1947. Pp.
xxxvi+ 618. (Illustrated.) $10.00.

WELCHER, FRANK J. Organic analytical rea,gents. (Vol.
IV.) Toronto-New York-London: D. Van Nostrand,
1948. Pp. xiii+624. $8.00 ($7.00, series price).

SCIENCE, February 27, 1948, Vol. 107



