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calecium oxide and carbon dioxide. The peak temperature
for this sample is 972° €. The aragonite (U.S.N.M.-
R2554) is from Chile, exact locality unknown, and its
thermal curve is shown in Fig. 1B. This curve shows a
small peak at 447° C which represents the dimorphic
transformation of aragonite to caleite. This transforma-
tion of a metastable material is irreversible, and hence
does not take place at a reproducible temperature. Sub-
sequently, the calcite, paramorphous after aragonite, un-
dergoes decomposition at 897° C. The temperature of
the dissociation of caleite is not a definite temperature in
a nonequilibrium process. The presence of the low tem-
perature peak, in this sample of aragonite at 447° C, rep-

resenting the transformation of aragonite to ecalcite,
serves to differentiate these two minerals. However,
this peak requires a sensitive, continuous recording ap-
paratus and ean easily be overlooked.
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Comments and

The Preparation of Graphs for Publication

In the preparation of graphs of many sorts, it is ex-
ceedingly convenient to use graph paper. Graphs so pre-
pared are satisfactory for study but not for publication,
because of the background of fine lines. If blue-lined
paper has been used, these lines can be eliminated by pho-
tography; but this requires some experience and skill
and, for some of us, is apt to mean more than one at-
tempt. Moreover, blue-lined paper is not always avail-
able.

Recently I noticed that the lines on graph paper show
through the paper well enough for the fixing of points on
the back. The graph paper is placed upside down on a
white surface, and the portion of the sheet to be used is
outlined and certain reference points are indicated before
the data points are marked. The finished graph, in ink
on the plain white back of the paper, may be submitted
directly or cenveniently photographed.

This method may be helpful to many investigators
where professional draftsmen are not available.

JAMES S. GUTSELL
U. 8. Department of the Interior,
Fish and Wildlife Service
Kearneysville, West Virginia .
Use of Omental Spread in Biological and
Pathological Studies '

The advantages of using the omentum of a small ani-
mal for making spread preparations instead of attempting
to section the tissue have been pointed out by Cross (Sci-
ence, 1949, 109, 314). However, the technique deseribed,
of first taking up the desired portion of omentum on a
bit of cigarette paper and then transferring it to a slide,
is needlessly complicated. Instead, a piece of omentum
may be removed and placed directly on a slide (Woodruff,
C. E. Amer. J. Path., 1934, 10, 739). Then, making use
of the property of this thin membrane of fixing itself
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to glass, one corner of the omentum may be teased out
and allowed to dry on the slide. From this anchoring
corner the balance of the membrane may be teased out
to form a thin layer most of which will be only one cell
thick. Certain stains such as the Ziehl-Neelson may be
used on the omental spread without further fixation.
Other stains may require the use of formalin or some
other fixative prior to staining. The stained preparation
is readily mounted in balsam and affords a three-dimen-
gional picture of developing disease processes which one
cannot obtain by the use of conventional histological
sections.

Very satisfactory omental spreads may be obtained
from mice and guinea pigs. The omenta of rabbits and
dogs are of less value for this purpose, since the tissue
fails to become fixed to the slide in a satisfactory manner.

C. EUGENE WOODRUFF
William H. Maybury Sanatorium,
Northville, Michigan

Calibration of Warburg Manometers

The paper by Loomis (Science, 1949, 109, 491) con-
cerning the calibration of Warburg manometers omits
mention of the convenient method of Schales (Arch. Bio-
chem., 1944, 3, 475), which also involves the principle
of filling the manometers from below by means of a
mercury reservoir. Schales’ method possesses the further
advantage of mnot requiring any spatial manipulation of
the manometers in order to adjust the level of the
mercury.

The disadvantage of Schales’ method, in our experi-
ence, has been the difficulty of placing just the right
amount of mercury in the flask in order that the fluid
will rise to the point of junction of the side arm and
the manometer when the flask is slipped on the ground
joint. We have avoided this difficulty by placing a
minimum amount of mercury in the flask (usually to the
lower edge of the ground surface), and adding further
amounts through the gas outlet tube with a capillary
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pipette after the flask is attached to the manometer.
The gas outlet tube is closed to the flask as it is filled
with mercury; a small pressure bulb is attached to the
tube, and it is rotated so as to be open to the flask. =The
mercury is gently blown into the flask, thus filling the
side arm. This operation is repeated as often as neces-
sary and takes only a few seconds.

This refinement of Schales’ procedure eliminates the
necessity for spilling even a drop of merecury.

R. E. MAXWELL

lowa State College and Iowa Agricultural
Rxperiment Station, Ames, Iowa

Correction

Referring to my paper ‘¢Microcrystallographic Data on
Sodium-p-Glutamate (Monosodium Glutamate) ’’, Science,
1949, 110, 304, Dr. B. ¥. Buchanan, International Min-
erals & Chemical Corporation, Chicago, informs me that
the monosodium glutamate upon which this study was
made is the L-form and should be designated as sodium-
L-glutamate, being the monohydrate with the following
empirical formula: C;HsO,NNa - H,0.

GEORGE L. KEENAN
Strongswville, Ohio

Oral Stress and Meaning in Printed Material

In experiments conducted by the writers, evidence has

been secured indicating that the ability of the subject to
understand a prose passage may be given in quantitative
terms by noting which words the subject stresses as im-
portant when he reads the passage aloud.
. This apparently novel observation, so far as measure-
ment is concerned, reinforces a belief which many teach-
ers of reading hold, that certain assets have been sacri-
ficed in the current emphasis on silent reading as con-
trasted with the older oral reading methods. Our con-
clusion was developed in relation to experiments on the
electrical recording of eye movements during long-con-
tinued reading of prose set in type forms arranged to
emphasize certain ideas. )

In the printed material so far studied, words which
should be stressed are defined as those words whiech the
author or competent judges stress when they read the
material aloud. It has been discovered that readers who
stress words which the author indicates should be stressed
obtain significantly superior scores when given a written
comprehension test on the same reading material. The
association between a subject’s ability to differentiate
between delicate levels of stress and his comprehension
of the material read is marked. Correlation coefficients
ranging from 0.45 to 0.65 have been consistently found
in several hundred high school and college subjects so far
studied.

It is not necessary for subjects to read aloud to demon-
strate the association between stress and meaning. It is
enough that subjects be instructed to mark those words
that they would stress were they reading the matetial

in question aloud. The determination of which words the
subject would stress can be made conveniently by pre-
senting the subject with a multiple-choice test.

That the manner in which a passage is read is corre-
lated substantially with understanding of the passage has
implications with respect to methods of teaching reading
at the primary grade levels. This finding suggests that
more emphasis on oral reading than has recently been
recommended may be appropriate.

This relationship between oral stress and meaning is
important in considering the possibility of improving the
efficiency of print as a transmission system. Attempts
have been made down through the years to introduce bold-
faced type or italics and to spread out letters as means
of indicating stress. Aesthetic and other arguments have
been used by those who oppose the use of such varied
type. It is clear, however, that vocal stress supplies the
listener with information over and above the information
which he would receive if speech were conducted exclu-
sively in monotones and at an unchanging rate. It ap-
pears a matter for regret that this added oral meaning
has not yet been introduced into print in a form which is
acceptable. The results of the present experiment sug-
gest that the opposition to the use of varied type has less
weight now that there is available a working principle
such as is here presented for indicating consistently which
words or phrases should be stressed.

Our study so far indicates that when a reader wishes to
glean the last bit of meaning from a written document
he prefers stress indications in the printed matter if he

. is offered a choice between stressed material and the

conventional unstressed material. As an illustration, a
group' of students who were to be examined in part upon
the lectures previously given by a college instructor were
offered a choice between a set of notes in standard type
or a set of notes arranged so that the print showed the
actual vocal stresses which the instructor employed when
delivering the lectures. A majority of students preferred
the notes printed so as to indicate oral stress. There are
other situations where exaet understanding is of such
critical importance that readers prefer stresses to be
shown in the printed documents. Some military orders
and directives, for example, fall in this category.

The discovery of the relatively high correlation between
the ability to understand and the ability to indicate
stressed words, as outlined in this note, is being used in
further experiments by the authors on changing the read-
ability of prose. It is anticipated that this less ambigu-
ous system for the transmission of meaning in print will
result in deereasing significantly the number and duration
of fixation pauses and movements of the eye which are
ordinarily required in reading. These experiments are
being conducted with due consideration for the aesthet-
ics of the printed page and for modern typographic
conventions.

W. F. DEARBORN, P. W. JOHNSTON,
and L. CARMICHAEL

Tufts College,
Medford, Massachusetts




