equal volumes of an appropriate serum
on a slide. Penicillinized red cells were
then added, and the mixtures were ob-
served for agglutination. As may be seen
in Table 1, the solutions containing the
higher concentrations of penicillin com-
pletely inhibited the agglutination re-
action.

Similar inhibition was demonstrated
by means of the antiglobulin method.
Equal volumes of a buffered solution of
penicillin G and of a suitably diluted
sample of an appropriate serum were in-
cubated 15 minutes. This mixture was
then tested against penicillinized cells
by the antiglobulin technique. There was
negligible agglutination in this tube,
whereas in the tubes in which the buffer
or AB serum was substituted for the solu-
tion of penicillin G, agglutination was
marked.

Among approximately 2000 sera stud-
ied thus far, 25 have reacted specifically
with “penicillinized” erythrocytes. All
individuals from whom reactive sera
were obtained have at some time in the
past received penicillin therapy. Only a
minority have demonstrated any clinical
penicillin sensitivity. The significance of
the antibody is currently being studied.

ArLyn B. Lev, Jean P. Harris,
Mary BrinkLEY, BoBBIE LiLES,
JaMmes A. Jack, AMos CAHAN
Department of Medicine and Blood
Bank Laboratory, Memorial Center for
Cancer and Allied Diseases, and
Knickerbocker Foundation, New York

Notes

1. The antibiotics used in this study were kindly
supplied by Dr. Henry Welch, Division of An-
tibiotics, Food and Drug Administration, Wash-
ington, D.C.

2. Penicillinase was kindly supplied by Dr. Bruno
Puetzer, Schenley Laboratories.
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Color Coding of Stroboscopic
Multiple-Image Photographs

The advantages of multiple-image
photography for analyzing movement
have been recognized ever since Marey
developed “geometric -chronophotog-
raphy” in 1883 (7). The method has
remained essentially the same, though in
recent years it has been refined by the
introduction of stroboscopic recording
(2). A pattern for study is marked off on
the subject in electric lights or reflecting
material. The shutter of the camera is
left open, and as the subject moves, the
light source is interrupted at regular in-
tervals. The movement is recorded as a
time-space pattern on a single film. From
the record, instantaneous displacements
can be read directly, and velocities and

9 MAY 1958

i ~STROBE CONTROL UNIT

accelerations can be obtained by differ-
entiating.

Black-and-white photography is satis-
factory for recording patterns that are
relatively simple. As the patterns increase
in complexity, however, interpretation
becomes uncertain. The direction of
movement is not given by black-and-
white photography. (The movement pat-
tern for standing-to-sitting, for example,
cannot be distinguished by inspection
from that for sitting-to-standing.) And
when there is more than one trajectory
in the pattern, it is sometimes impossible
to determine which images are simulta-
neous. Neither problem is completely
solved by the conventional method of
omitting one flash from the cycle or alter-
ing its intensity.

Much of the confusion in a complex
“stick pattern” can be eliminated by tak-
ing the photographs on color film and
using a coding wheel to record successive
images in different colors. If three or
more colors are used in constructing the
wheel, the direction of movement for
each trajectory throughout the pattern
will be recorded on the photograph. Si-
multaneity can readily be determined,
since color automatically sorts out the
images that belong together. With the
help of color, the meaning of a compli-
cated pattern can often be read at a
glance. [Another type of coding may be
obtained by varying the color of the re-
flecting material itself in order to dis-
tinguish one trajectory from another
(2).]

We have used color coding as an aid
in the analysis of human movement. A
pattern for study is marked on the subject
in Scotchlite reflecting tape (Silver No.
3270), and pictures are taken by coded
flashes from a strobe unit. The apparatus
is illustrated in Fig. 1.

The light source is a General Radio
Strobolume with its lamp fastened di-
rectly below a Robot Star camera, which
rests on a steel platform supported by a
heavily built tripod. In front of the cam-
era is a light aluminum wheel with a
pentagonal center and five apertures, 5.5
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Fig. 1. Apparatus for color
coding multiple-image photo-
graphs. Each aperture of the
coding wheel is covered with
a gelatine filter of a different
color. As successive apertures
come into place in front of
the camera the microswitch
is actuated, and a synchro-
nized flash is emitted from
the strobe.

cm at the greatest width. Each aperture
is covered with a gelatine filter of a dif-
ferent color. A pentagonal cam on the
shaft operates a microswitch so that, as
successive apertures of the color wheel
are centered in front of the camera, the
Strobolume is actuated and a flash is
emitted from the lamp. The wheel is
driven by an 1800 rev/min synchronous
motor at speeds of 1, 2, or 4 rev/sec,
selected by a system of reduction gears.
Pictures are taken on Ektachrome or
Anscochrome film with an f stop of 4
when the camera is 12 feet from the sub-
ject.

The Strobolume operates at two in-
tensities, high beam and low beam. The
high beam, which has a flash duration of
40 psec, cannot be operated for more
than a few seconds at a time. The low
beam has a flash duration of only 20 usec
and can be operated almost indefinitely
at any of the rates we have used. So far,
we have been able to record satisfactorily
only with the high beam. With the faster
color films now on the market it should
ultimately be possible to record with the
low beam. This would extend the range
of movements that can be recorded by
the method and add greatly to its use-
fulness.

Once the apparatus has been set up, a
transparency can be made with little
trouble or expense. It provides a perma-
nent movement-record that is easy to
obtain, easy to interpret, and convenient
to file (3).

Frank PIERCE JoNEs
D. N. O’ConNELL
Institute for Applied Experimental
Psychology, Tufts University,
Medford, Massachusetts
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