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MEDICAL PROGRESS IN THE LAST HUNDRED YEARS'

By Dr. M. G. SEELIG
DIRECTOR OF RESEARCH, BARNARD FREE SKIN AND CANCER HOSPITAL, ST. LOUIS, MO.

Ix the final analysis, however we may view the
passage of the last one hundred years, what we here
set down constitutes the recountal of a chapter in
history. Not the formal stodgy detailing of name,
date and place; not the mere description of men and
of movements; not a philosophieal interpretation of
the causes and efféets of events, but in the truest sense
of the words the outlining of a pageantry of progress.
During the past eentury, the mills of God have woven
no other fabriec so shot through, in both warp and
woof, with the incomparably brilliant, gold and scarlet
and royal purple as is the tapestry of medicine.

Your and my difficulty lies not in conceding the
wonders of accomplishment of this ecentury, but rather
in setting down the facts on which they rest, without
ending up with a mere catalogue of assets. And if we
are to escape the dilemma of piling discovery on dis-

1 Address before the St. Louis Medical Society centen-
nial celebration, on April 6, 1937.

covery and of glorifying discoverer after discoverer,
then we must recognize in the first instance that, like
man himself, medicine can not thrive detached, but
waxes and wanes in direct proportion to the inspira-
tional impetus furnished her by the times in which she
works. This is a truth, the generality of which is in
no way invalidated by the fact that, on occasion, there
comes from within the realm of medicine itself the
stimulus that energizes and colors an entire era. Such
was the case, for example, in the instances of Hippoe-
rates and Galen, of Vesalius and his followers and of
Harvey, to mention only a noted few.

Centuries, like men, have souls; but the perspective
of time is required for their evaluation. Who among
us would be bold enough to prediet with assurance the
final judgment of history on these hectic days through
which you and I are elbowing our ways?

The seventeenth century was a time of individualism
run riot. There were great writers—Shakespeare and
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rotational speed. Next, the liquid to be centrifuged
is injected (by a hypodermic syringe) into I until C
ig filled, that is, until a slight amount of liquid over-
flows into the tubes A and B. Following this, the
centrifuge is run at a constant speed until the required
separation has taken place. More liquid is then in-
jected into the tube I and the resultant forces push
the heavier fraction out of A into the collector K and
the lighter fraction out of B into a second collector
K’. Immediately upon entering C, the liquid mixture
begins to separate so that as the successive amounts
are introduced into I the separated fractions are col-
lected in K and K’. TUpon inspection of Fig. 1 it
might appear that all the liquid would flow out of A,
since the diameter of A is greater than that of B.
However, in practice this is not the case because the

material emerging through A has a slightly increased

density, the diameter of I is less than that of B, and
the liquid mixture is introduced rapidly for short
times instead of continuously. The amount of mate-
rial introduced at one time in this manner must not
be great enough to alter appreciably the rotational
speed of C. If it is desired to introduce the liquid
mixture continuously at I and at the same time accu-
rately control the amount of heavy to light fractions,
the- vacuum or liquid-tight gland G, may be added as
shown in Fig. 2. This arrangement of Fig. 2 is used
in the separation of gases.

A—B
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In the above apparatus, the quantity of liquid which
can be separated in a given interval of time is directly
proportional to the length of the rotating eylinder C.
Furthermore, it can be shown that the rate of separa-
tion is greater the smaller the diameter of the tube C,
provided C is spun to almost its bursting speed. Since
the maximum speed to which C may be spun is set only
by the bursting strength of C, it is advantageous to
employ long small-diameter tubes for the centrifuge.
Two-inch cylinders two feet in length have been spun
sucecessfully. :
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‘With the apparatus of Fig. 1, we obtained an easily
observable separation of hemoglobin (kindly prepared
by Professor Alfred Chanutin) from the solution when
it was introduced at the rate of from 20 to 30 ce per
hour with C spinning only 1000 r.p.s.

Unfortunately, the tubular rotor is not as strong
as certain. other shapes. However, by employing high
strength alloy steels and special construetion, it is
probable that tubular rotors may be built, the bursting
speed of which can be made to approach the best
rotors of the same effective diameter that have been in
practical use. Also the efficiency of C might be in-
creased by mounting properly designed plates or dises
inside it.

It is of eourse possible to replace the tube C in Fig. 1
by other shapes (the angle centrifuge, for example)
obtaining, with a slight change in internal construe-
tion, the advantage of continuous quantity separation.
Further, the use of three or more hollow, concentric
flexible shafts and vacuum-tight glands similar to those
in Fig. 2 would make it possible to adapt the ordinary
type of air-driven ultracentrifuge to continuous opera-
tion.

We are greatly indebted to the Division of Natural
Sciences of the Rockefeller Foundation for a grant to
one of us (J. W. B.) which has made part of this work
possible.

J. W. Beams
F. W. LiNkE
C. SKARSTROM
Rouss PHYSICAL LABORATORY
UNIVERSITY OF VIRGINIA

BOOKS RECEIVED

ApkinNs, HoMER. Reactions of Hydrogen with Orgamic
Compounds over Copper-Chromium Owide and Nickel
Catalysts. Pp. ix+178. 4 figures. University of-
Wisconsin Press.

GALDSTON, IAGO.
vention. Pp. 115.
$0.75.

GORTNER, Ross A. The George Baker Fisher Non-resi-
dent Lectureship in Chemistry at Cornell University.
Selected Topics in Colloid Chemistry. Pp. xiii+ 169.

Maternal Deaths—ithe Ways to Pre-
Commonwealth Fund, New York,

35 figures. Cornell University Press. $2.50.

HArLow, WiLLiAM M. and Ernwoop S. HARRAR. Tewt-
book of Dendrology. Pp. xiii+527. 224 figures. Me-
Graw-Hill. $4.50.

JENKINS, Francis A. and Harvey E. WHITE. Funda-
mentals of Physical Optics. Pp. xiv+453. TIllustrated.
MeGraw-Hill, '$5.00.

SaLt, HArrigr. Mighty Engineering Feats. Pp. 308,
Illustrated. Penn Publishing Co., Philadelphia. $2.50.

Wagrp, HENRY B., Editor. Occasional Publication No. 4
of the American Association for the Advancement of
Science. Some Fundamental Aspects of the Cancer
Problem. Pp. 248. Illustrated. The Science Press.
Cloth, $2.50. Paper, $2.00,

WEINZIRL, JOHN and ADOLPH WEINZIRL.
giene and Preventive Medicine. Pp. 424.
Febiger. $4.00.

WesTawAy, F. W. Scientific Method. Pp. xix +588. 37
figures. Hillman-Curl. $3.75.

General Hy-
Lea &



SEPTEMBEE 24, 1937 SCIENCE—ADVERTISEMENTS 7

EDITED BY
W. J. CROZIER JOHN H. NORTHROP W. J. V. OSTERHOUT

Contents of Volume 21, No. 1, September 20, 1937

SCRIBNER, E. J., and KRUEGER, A. P. The FRENCH, C. 8. The rate of CO, assimilation by
effect of NaCl on the phage-bacterium reaction. purple bacteria at various wave lengths of light.

CROZIER, W. J., WOLF, E., and ZERRAHN- OFFN.ER, FRANKLIN. Excitation theories of
WOLF, GERTRUD. Critical illumination and Rashevsky and Hill,

flicker frequency in related fishes. .
WALD, GEORGE, and CLARK, ANNA-BETTY.

WHITAKER, D. M., and LOWRANCE, E. W. Visual adaptation and chemistry of the rods.

The effect of hydrogen ion concentration upon N
the induction of polarity in Fucus eggs. II. The TEORELL, TORSTEN. Studies on the diffusion

effect of diffusion gradients brought about by effect upon ionic distribution. II. Experiments
eggs in capillary tubes. on ionic accumulation.

SUBSCRIPTION PRICE PER YEAR (ONE VOLUME), $5.00

PUBLISHED BI-MONTHLY BY

The Rockefeller Institute for Medical Research

YORK AVENUE AND 66TH STREET NEW YORK, N. Y.

The Journal of General Physiology |

Welch Balances Are Outstanding

A Low Price for a Quality Scale
7 Sensibility .05 g. Capacity 610 grams,
with additional weight 1,010 grams.

Features

No Loose
‘Welights

Agate Bearings

Triple Beam.

Hardened
Steel Knife
Edges.

Bakelite Pans
and Non-
Corrosive

Construction.

There are three

GREATER ACCURACY
GREATER CAPACITY

The balance is absolutely self-contained up to its capacity. Therc are no loose weights to get lost.
weight arms with ranges, respectively, of 500 grams in hundred gram units, 100 grams in ten gram units, and 10
grams in tenth gram units. The sensibility of the balance is .05 gram, which is fully twice the sensitivity of
any other make of double or single-beam trip scale. The four bearings in this balance are all of best quality agate,
reducing the friction to a minimum. The knife edges are of hardened steel, cast into the beam and hand-honed in
the process of assembly. The pan is of molded bakelite which is less breakable, resists corrosion, and has a high
gollsh. The steel parts are all cadmium plated, the beam is a combination of solid nickel and die-cast metal; the
eavily japanned base is provided with a boss with 13 mm hole and set
screw for holding balance at any elevation on a vertical support rod.

Each $12.00
Special Quantity Discount on 6 or more 9.00
Write for special literature on this and other special weighing devices.
W. M. WELCH SCIENTIFIC COMPANY Catalog lists over 10,000 items for
Established 1880. science laboratories.

General Offices: 1517 Sedgwick St., Chicago, Il U. S. A. WRITE FOR IT




