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Page 1-6 Confidential Information

The combination step flights and tesperature msasurements have been
carried out together, the temperature of the gas in the tow balloon

being telemetered to the platfora which in turn relayed this information
by telemstering to the ground station. Temperature ssamremsnt is comple~-
sentary to the tension measuremsnt. It shows, among other things, that
large temperature gradients in the balloon do not exist.

The temperature msasuremsnts have shown that the gas in the balloon
cools below the equilibrius valus during ascent and waras above equilibriua
value during descent as would be expected from our previous work. They
show, furthermors, that the superheat of the balloon gas does not change
at balloon sunset but that the balloon descends at the rate required in
order to maintain this superheat approximately constant. When ballast
is dropped and the balloon undergoes an adiabatic bounce, leveling off at
night, the temperature changes abruptly as would be predicted from the
previous studies, and levels off at the night tim superheat which turns
out to be approximately sero. In other words, the temperature measuremsnts
have indicated that a polyethylens balloon, at rest floating at night, has
a gas temperature approximately equal to the temperature of the outside air
and that this temperature is increased in the daytime by the superheat pro-
duced by the sunrise effect.

The sunriss, sunsst s¢ffect has now been measured accurately by dropping
precisely the required sunset ballast and allowing the balloon to level off
below its full ceiling. During this process the temperature is measured
80 that the sunset effect is determined both in terms of the ballast re-
quired and in terms of the temperature change produced by day and night

difference. It has also been measured in step flights both for sunrise
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Page I-1k Confidential Information

Puture Work

The infra red calculations are being continued, the present effort
being directed toward determining the scasonal variation.

Work on the various scales of motion and the characteristics of the
flow shown by the constant altitude balloon trajectories also continues.

A nusber of high level trajectories made by the SKYHOOK project are now
availatle with better control of time and camsra operation. A number of
lower level flights should also be available shortly from the University
studies of the superoressure balloon.

The Project during the next period will pursue further many of the
expcriments discussed in the preceding pages. The step flight technique
will be used very extensively and it is hoped to investigate the effect
of various gases in the balloon other than helium. It will be recalled
that an early result of the Project was the siudy of the effect of air
contamination produced by sucking in through the tottom appendix in the
balloon, and this effect can now be studied quantitatively by introducing
a lmown amount of air into the balloon on the ground and causing it to go
through a series of steps.

It will be necessary to investigate the warming of the balloon with
altitude as a function of the time of year and to repeat the day and night
flights and to study step flights at several different rates. The cylinder
balloon program, or some modification of the cylirder talloon progra which
uses balloons par tially shaped and partially cylindrical, will be carried
on because of our firm conviction that in order to have a reliable military

vehicle it is necessary to eliminate the tapes from the balloon. The Mylar
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Confidential Information Page II-32

release sschardsm. The parachute opened satisfactorily, but the remains
of the balloon came down with it. The balloon tupes landed in a tree
separats from the gondola, apparcntly intact, but with very little material
remaining on. The package was returned in good condition,
Conclusions

The conclusions are that, like other 1161 one-mil balloons, a failure
was encountered during ascent. This seems to be characteristic of this
type of balloon and differs in this respect from 73=ft balloons of various
types which have been flown under this Project. It is not certain whether
this apparent weakness in the 1161 balloon is dus to the one-ail material

or to some defect in the construction which weakens the balloon near the top.

Pli‘ht 67
Flight 67 was launched L April 1953 at 1955 OMT. It was for the purpose

of measuring balloon gas temperatures, air temperatures, and the earth infra-
red temperatures through sunset. The flight was set up almost exactly the
same as PFlight 63, which is described in the summary for that flight. Mive
theraistors were placed in the balloon and a thermistor was placed in the
lower part of the balloon so that it would be in the center of the inflated
portion on the ground. The other themmistors were distributed throughout

the fully inflated balloon at ceiling. The flight schedule was set up to

have the balloon level at ceiling well before sunset, have the balloon descend
at sunset until it encountered a ballast drop which would compensate out the
sunset and keep the balloon level until it was cut down by a timer just before
midnight. The balloon used was a double-wall Winsen 73-ft cell #255, weighing
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