threshold under the NR condition was,
in every determination, higher than that
under the R condition. Figure 1 is a
record showing the variations in thresh-
old for seen motion through one ses-
sion. At each introduction of the NR
condition the threshold rose abruptly.
At lower and higher speeds the same
effect occurred, though less markedly.
Figure 2 (a—c) shows the percentage
of threshold elevation, 100 [(m?j{)/ 1—{],
as a function of velocity for the three
subjects. Since conditions R and NR
are indistinguishable at angular velocity
of 0° per second, we can assume the
absence of threshold elevation at that
point. The relationship between velocity
and percentage of rise in threshold is
curvilinear, with a maximum in the 4-
to 9-degree region. In addition, we
found, as did other investigators (8),
the luminance threshold to be an in-
creasing function of the velocity of the
stripes.

To assess the relationship between
threshold elevation and motion after-
effect, a measure of motion-aftereffect
strength was obtained. The subject
viewed the stripes in motion, retinally
stabilized, for 1 minute. He then shifted
his focus to a stationary textured field
(at luminance of 39 mlam) and re-
ported when he no longer saw motion.
The field was at the same distance for
the inspection and test phases. There
was a period of 2 minutes between
trials. A number of tests for motion
aftereffect were made with the three
subjects of the earlier tests, and at a
number of velocities.

Figure 2 (d—f) depicts the mean
duration of motion aftereffect at the
velocities studied. Figure 2g shows
comparable data from the work of
Kinoshita (9). Motion aftereffect occurs

over a broad range of velocities; the
relationship is approximately curvi-
linear, not unlike the threshold-eleva-
tion function shown in Fig. 2 (a—c).
Inter- and intrasubject variability in
motion aftereffect makes it necessary to
view this last conclusion with caution.

Our results definitely support an ex-
planation of motion aftereffect on the
basis of direction-specific cortical
adaption, such as Sutherland has pro-
posed. In accordance with this explana-
tion, it has been shown that the thresh-
old for motion perception changes as a
function of the direction of motion. The
change in threshold shows peaking and
curvilinearity with velocity, much like
the motion aftereffect itself.

ROBERT WILLIAM SEKULER
Department of Psychology, Brown
University, Providence, Rhode Island

Leo Ganz
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References and Notes

1. This phenomenon was first correctly reported
by J. Purkinje, Medicinishe Jahrbuch des K. K.
oest, Staates (Vienna, 1820); for reviews of
theories of motion aftereffect and their short-
comings see A. Wohlgemuth, Brit. J. Psychol.
Monographs Suppl. 1 (1911); L. W. Gates,
Am. J. Psychol. 46, 34 (1934).

2. D. H. Hubel and T. N. Wiesel, J. Physiol.
London 148, 574 (1959); ibid. 160, 106 (1962).

3. N. S. Sutherland, Quart. J. Exptl. Psychol. 13,
222 (1961); see also R. S. Woodworth and
H. Schlosberg, Experimental Psychology (Holt,
New York, 1954), pp. 515-516.

4. This investigation was supported in part by
the National Institutes of Health (PHS fellow-
ship MF-10, 244 to L.G.). We thank Lorrin A.
Riggs for continued advice and encouragement.

5. F. Ratliff and L. A. Riggs, J. Exptl. Psychol.
40, 687 (1950).

6. L. A. Riggs, F. Ratliff, J. C. Cornsweet, T. N.
Cornsweet, J. Opt. Soc. Am. 43, 495 (1953).
The optical system is described in G. K.
Shortess, ibid. 51, 555 (1962).

7. G. V. Békeésy, Acta Oto-Laryngol. 35, 411
(1947).

8. M. N. Crook, J. Psychol. 3, 541 (1937); R. H.
Brown, J. Opt. Soc. Am, 48, 125 (1958).

9. T. Kinoshita, Z. Sinnesphysiol. 43, 434 (1909).

13 November 1962 -

Hymenoptera: Pure Venom from Bees, Wasps, and Hornets

Abstract. Pure venom can be obtained from bees, wasps, and hornets by elec- k

trical stimulation with inexpensive apparatus.

The methods which have been de-
scribed for obtaining bee venom by
electrical excitation (I) are not appli-
cable to certain wasps and hornets be-
cause of insufficient excitation voltage
or because of the danger of fighting
among these insects.

The method described here (2) has
been found adequate for obtaining pure
venom from one to several hundred in-
dividual bees, wasps, or hornets. The
insects suffer no apparent damage and
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many may often be used for repeated
venom extractions. Samples obtained
are readily prepared for microanalyses
or immunologic studies.

The apparatus (Fig. 1) consists of a
small (about Y-inch diameter) half-
cylinder of fine brass mesh about %2-
inch long soldered to the end of a 2-inch
length of rigid iron wire which is bent
for insertion into a rubber stopper. The
insect is anesthetized with carbon diox-
ide, placed in the half-cylinder, and
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Fig. 1. Procuring venom from a wasp.
A, Spark coil with 6-volt d-c power
supply; B, nichrome wire; C, brass mesh
half-cylinder; D, microscope well-slide;
E, insert showing insect mounted in half-
cylinder before being wrapped with alum-
inum ribbon; F, rubber stopper.

bound in place with a ¥4 -inch ribbon of
aluminum foil which is twisted behind
the half-cylinder. The mounted insect
is supported by a clamp directly be-
neath a nichrome wire lead from a
spark coil (about 10,000 volts) (3). A
microscope well-slide is placed under
the insect in such a manner that only
the sting lancet reaches into the well.
The well-slide can be filled with agar or
agarose gel for microdiffusion studies of
venom antigens or the empty well can
be used for collecting the venom. As the
insect begins to revive, it is excited by a
brief high voltage shock, controlled by a
key switch, until venom is secreted.
The venom on the slides may be dried
in a vacuum over phosphorus pentox-
ide. The dried venom may be stored at
0°C for several months without loss of
activity. With this apparatus, two or
three insects can be “milked” each
minute with no apparent effect on the
insect except pronounced hunger and
thirst.
Rop O’CONNOR
WM. ROSENBROOK, JR.
ROBERT ERICKSON
Department of Chemistry
Montana State College, Bozeman
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