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INTRODUCTION

The work during this period was somewhat curtailed for several
reasons: the AIMP-D project took & large number of man‘hours that
otherwige would have been spent on the grant; several months elapsed
between the renewsl of the grant and the expiration of the grent; the
inability to find a suitable theoretical person for help in analyzing
the Mariner IV deta; moving the laboratory from‘the fer end of the
building to the neer end adjacent to the resesrch shop, which is more
convenient and saves time.

Some work has been done on the Marimer IV deta, but this is far
from complete. A Joint paper with W. M. Alexander and C. W. McCracken
appeared in Science, September 10, 1965, Vol. 149, No. 3689, pp. 1240-124l.
The title was "Zodiacal Dust: Measurements by Mariner IV."

‘Threg vacuum systems are in operation: one for vecuum coating,
one for microphone calibrations, and one for the particle accelerator
or plasma gun., The gun has been modified for faster operation.

Wew transducers for detecting cosmic dust have beeﬁ constructed
and new devices for calibrating them in vacuo have also been constructed.

The work planned for the future is: 1) apalysis of Mariner IV datsa;
2} improvement of tramsducers; 3) high velocity impact studies; 4) completion

of the theoretical expected impecis on Pegasus.

Ol-ﬂ




BEAD DROPPER

Capacitor micromiores to be used for the detection of cosmic dust
mast be calibrated either by & primary or by & secondary sisndard.
The primery stendard is either a glass beed dropped in & vacuws or
micron sized psrticles fired in & high voltage accelerator. The
calibrations at Temple University are made by the first method while

the second method is utilized at GSFC for finmal calibration of flight

equipuent®.
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The reason for dropping the beads in e vacuum results from the
Pact that the cepacitor microphomes will be used in & vacuum. The
regponse in air'is very low due to the damping effect of the sir. The
resonant frequency of the diephregms is utilized in all calibrations
end epplications.
A bead dropper consisting of & circular glass él&te fastened to
a selsyn motor was desigued to operate in a vacuum. Mounted on top
of the glass plate wes a stationary, flexible metel pusher thet would
push beads previously placed near the periphery of fhe circular plate,
as the selsyn motor was slowly turned. This device was found unsatisfactory
because we could not'tell exsctly where the bead would drop an@ furthermore,
to m8P & microphone response over iis surface was & very tedious process.
A nev bead dropper was designed and is shown in photograph 1.
A cem atteched to & selsyn moves & plate, which has 5 rows of T holes
each, over another plate with one row of 7 holes. The row of holes in
the bottom plate is &t 90° to the direction of motion and the top rows
of holes are at en engle. In this way only one hole in the bottom plate
and one hole in the top plate can coincide at one time. By activating

the selsyn, 35 beads can be dropped in succession before the vacuum is
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The square microphone is asymetrical in response but we believe
this can be remedied in the manuf&ctﬁring process. The freguency is alsv
adjusteble in the menufacturing process. FPresently we ars in the process
of meking & 2" squére microphone. We are mindful of the weight of these
stainless steel microphones end are making & special effort to keep the

weight to & minimum in this model.

HIGH VELOCITY GUN

Tnis gun is operated by discharging a 15 uf capacitor which may
be charged to @ potentisl as high as 20,000 volts, through graphite or
iithium Por the propulsive medium. The projectiles are asuvally 1 mm
steel spheres or gless beeds of 3 mm or smeller.

A pather interesting problem was accidentally discovered. I1n
photograph #2 a 1 mu brass barrel, used once iﬁ firving & 1 mn steel
ball, qu lengochwise shows & series of bright spots along its length.
The top is a similgr;ﬁérrel cut open but not used in Tiring and is Tor
comparison only. HNear the center of the bottom the barrel is cub av
right angles to meke certain that the bright spots'are not in one
direction only. The spots there are gimilar to those visible in the
photograph.

A number of firinge in air alweys produced the eforementioned effect.
When fired in & vacuum however, no such effects have been noticed. Ve have
no solution for this end for comparison we show photograph #3 which is a
6% megaification of & wire exploding under water. These photographs were
vaken with a BHK camera at 2.2 X 106 frames per second. Such striations
are normally present in exploding wires and also heve not been explained

satisfactorily.
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{ESPONSE COPOURS COF ROUND MICROPHONE

FIGURE #1




CD

""""v"""“'-"*“"’“"“‘s N‘“"“«\ a«n\
5«-“’"”""‘“«:-%:« SRS “Q\ g
=™
\
e \ :
| !ﬂ’:mi 2/
j .
e
/ 2
B

FIGURE 2
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RESPONSE COFTOURS OF SQUARE MICROPHONE
















