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such that they might well be concerned with light
reception, but carefully executed experiments will be
necessary in order to make this matter certain.
JorN H. WELSE
B10L0OGICAL LABORATORIES '
HARVARD UNIVERSITY

THE DISCOVERY AND IDENTIFICATION OF
A NEW PURINE ALKALOID IN TEA

Arr the N-methyl derivatives of 2,6,8-trioxypurine I
theoretically possible have been prepared synthetically,
and we have to-day a very complete knowledge of their
chemistry. Emil Fischer and Heinrich Biltz, with the
collaboration of many coworkers, are the two investi-
gators who have contributed the most to our present
knowledge of the chemistry of these purines and their
derivatives.
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The occurrence of 2,6,8-trioxypurine as a product of
purine catabolism in both the animal and plant king-
doms has been demonstrated conclusively, but, so far
as the writer is aware, no N-methyl derivative of the
purine I has, thus far, been shown to ocecur in nature.
The author now presents this short note to report
that the tetramethyl-2,6,8-trioxypurine represented by
Formula IT oceurs in the mixture of purine alkaloids
extracted from tea. It has been separated in a pure
condition from such extracts, and has been shown to be
identical with 1,3,7,9-tetramethyl-2,6,8-trioxypurine I1
(tetramethyluric acid), which was first described by
Emil Fischer® in 1884. Just as soon as proper and
sufficient experimental material becomes available for
the continuation of our plant extract researches, it is
the intention of the author to search for this alkaloid
and other N-methylated purines in the purine extracts
of coffee and other plants. The results of this re-
search program will be discussed in future papers to
be presented for publication in the Journal of the
American Chemical Society.

TrEAT B. JoENSON
YALE UNIVERSITY

SCIENTIFIC APPARATUS AND LABORATORY METHODS

A CONDENSER DISCHARGE STIMULATOR
FOR PHYSIOLOGICAL PURPOSES

THE stimulator described in this report has been
designed for the determination of the adequate shape
and duration of current pulses used as stimuli on the
cerebral motor cortex.! It has been found a useful
device for general stimulation experiments wherever
an attempt is made to gain more information about
the excitable structures responsible for a certain effect.
It also provides for a selective stimulation? in mixed
peripheral nerves or in mixed tracts or centers within
the central nervous system.

The set-up is based on the principle of condenser
discharges adapted to the relatively low resistance of
the tissue to be stimulated through a single-stage
power amplifier? It allows stimulation with alternat-
ing single or double condenser discharges whose dura-
tion, i.e., time constant, can be changed over a wide
time range (from .01 to 100 or 1000 milliseconds)
without any change at all in the amplitude (peak in-
tensity) of the discharges. The stimulating voltage,
up to 10 or 20 volts, is led off from a potentiometer
of 2,000 ohms maximum resistance. Any influence
of the stimulating circuit upon the time constant of the
condenser system is excluded.

10. A. M. Wyss and S. Obrador, 4Am. Jour. Physiol.,
in press (1937).

20. A. M. Wyss, Schweiz. Arch. f. Neur. u. Psych., 28:
210, 1932.

From a source of potential 4 two condensers C and
C* of different capacities are charged by make of K
over two identical resistances R and R! to the same
voltage, and they discharge over the same two resis-
tances and a common resistance S, low in comparison
with B and R', when K is opened. The resulting
potential wave between z and y has its shape and
direction determined by the ratio of one capacity to
the other. It represents an ordinary condenser dis-
charge if one condenser is disconnected, and a double
condenser discharge (see®) if both condensers are
placed in the circuit. Any such potential wave be-
tween xz and y causes in the plate circuit of the
amplifier tube A7 (Cunningham 2A3) a current wave
of identical shape. The resting plate current of AT
is compensated by another similar tube CT with ad-
justable heater resistance. Equilibrium between the
two tubes, i.e., absence of potential between the ends
of the potentiometer p, is controlled by a high resis-
tance galvanometer v. Both halves of the poten-
tiometer are divided into twenty intervals of 50 ohms
each. Provided that the stimulating current is always
led off from two symmetrical steps on the correspond-
ing halves of the potentiometer, the current in the
stimulating circuit is only due to, and directly pro-

1 Emil Fischer, Ber. 17: 1784 (1884); also Ber. 30:
3009 (1897).
3 Idem., Pfliiger’s Arch., 233: 754, 1934.
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portional to, changes in the plate current of AT; its
shape, therefore, is that of the potential wave between
« and y.

For double condenser discharges the most convenient
ratio between C and O has been found to be 2 to 1
(see®). The resulting peak potential between z and y
reaches then 25 per cent. of the applied voltage A,
whereas for single condenser discharges the full poten-
tial appears between these two points. Therefore,
from a dry cell battery used in 4, 36 volts were picked
out for double condenser discharges and 9 volts for
single condenser discharges. The condensers C and. C*
are variable from .001 to 1, or very slow current
waves, 10 microfarads.® With two pairs of identical
resistances for R and R?, of 10,000 ohms and 100,000
ohms, respectively, a range of time constants as wide
as 1 to 10° can be covered. The resistance S has to be
kept as low as possible; a few hundred ohms are
negligible, even with 10,000 ohms in R and R*.

The duration of the single current pulse is deter-
mined (a) for single condenser discharges by the time
constant: resistance R x capacity €, and (b) for
double condenser discharges by the duration of the
rising phase which is equal to 0.7 x B x C, C being the
greater capacity (C=2 C'). The time values are
obtained in seconds if R and C are expressed in ohms
and farads, respectively. If, therefore, for R and R?
two pairs of resistances of either 14,500 or 145,000
ohms are used, the duration of the rising phase of the
double condenser discharge is directly given by the
number of microfarads of the greater capacity, one
microfarad corresponding to 10 or 100 milliseconds,

¢ Decade condensers of General Ralio Company, Cam-
bridge, Mass.
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respectively. The full wave duration is approximately
five times the rising phase, which has to be considered
if repetitive stimulation is used. In the latter case
the ordinary contact key K has to be replaced by an
automatic commutator.
" 080ArR A. M. Wyss
LABORATORY OF PHYSIOLOGY
YALE UNIVERSITY
ScHOOL OF MEDICINE

A METHOD FOR OBSERVING THE LOWER
SURFACE OF SMALL OBJECTS

‘WHERE a simple device for examining the lower sur-
face of small objects under the dissecting mieroscope is
needed, a mirror may be used as a supplementary
stage. The upper surface of the object can then be
viewed by reflected light in the usual way, or by racking
the microscope down twice the thickness of the mirror,
the image of the lower surface of the object may be
brought into focus. The object itself rarely causes any
trouble while viewing the image; as, if the mirror is of
adequate thickness, the object will be out of the line
of vision and out of focus, often being entirely in-
visible. For the lower magnifieations, where the objec-
tives have a great depth of focus, the thickness of the
mirror may need to be increased either by adding a
supplementary glass plate or by raising the slide above
the mirror on plasticene legs. This device, which no
doubt has been repeatedly used, has several advantages,
namely, the cheapness and availability of the material;
the excellence of the illumination; and the speed and
ease of changing views without the necessity of touch-
ing the slide or removing the hand from the focusing
adjustment.

RavpH J. BAILEY
UNIVERSITY OF ARKANSAS
SCHOOL OF MEDICINE

BOOKS RECEIVED.

American Mathematical Society Colloquium Publications,
Vol. XXI. Differential Systems by JosEpH M. THOMAS.
Pp. ix+119. The Society.

BLAIR, THOMAS A. Weather Elements; A Text in Ele-
mentary Meteorology. Pp.xv+401. 107 figures. Pren-
tice-Hall.  $5.00.

EMERSON, ALFRED E. and ELEANOR FisH. Termite City.
Pp. 127. TIllustrated. Rand, McNally. $1.50.

Goteborgs Hogskolas Arsskrift, XLII, 1936: 3. Deter-
minismus und Indeterminismus in der Modernen Physik;
Historische und Systematische Studien zum Kausalprob-
lem. ERNST CASSIRER. Pp. xi+265. Wettergren &
Kerbers Forlag, Goteborg.

HickMAN, CLEVELAND P. Physiological Hygiene. Pp.
xxvi+493. 89 figures. Prentice-Hall. $3.25.
National Resources Committee, December, 1936. Drain-

age Basin Problems and Programs. Pp. viii+540. U. S.
Government Printing Office. $1.50.
Olostra Gator Aktuella Problem. Pp. 302.
Wahlstrom & Widstrand, Stockholm.
Travaux et Memoires de 1’Institut d’Ethnologie, XXIV.
Traité de langue amharique (Abyssinie). Marcel Cohen,
Pp. xv+444. Institut d’Ethnologie, Paris.

Tllustrated.



