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CONTROLLED-ALTITUDE FREE BALLOONS

By Athelstan F. Spilhaus, C. S. Schneider, and C. B. Moore
College of Engineering, New York University

(Manuscript received 4 December 1947)

ABSTRACT

The results of an experimental program to develop balloons with associated control devices, which will
float at constant pressure in the atmosphere, are given.

Newly developed plastic balloons and automatic ballast equipment are described. Examples of successful
controlled-altitude flights are shown, together with a preliminary analysis of their trajectories.

The constant-level balloon may provide data not obtainable from an ordinary pilot-balloon network.

Future possibilities and plans for its use are indicated.

1. Purpose

Drift bottles have been used for many years in the
study of ocean currents and have provided interesting
data. In meteorology, no corresponding device has
been available. It is evident, however, that a balloon
which is free to move with the air currents, and yet
whose altitude can be controlled, has many important
applications in meteorology, as well as in other fields,
where it may be desired to keep instruments at alti-
tude for considerable lengths of time. An example is in
the investigation of cosmic rays; here, clusters of
ordinary extensible meteorological balloons have been
used, but the constancy of altitude obtained is not
sufficient for many meteorological applications. The
purpose of the present investigation' was to develop
a balloon with a control system which would fly at a
predetermined constant level for periods of many

hours. Such a balloon has wider application than the

ocean drift bottle, because, whereas the latter is
limited to surface (or near surface) currents, controlled
free balloons may be set to drift at any pressure
elevation desired, or along other thermodynamically
defined surfaces, as long as the element defining the
surface changes in a monotone fashion in the vertical.

In addition to the uses for maintaining instruments
at high elevations, there are numerous potential appli-
cations of these balloons. Direct measurements of air
trajectories and of lateral diffusion become possible.
The balloons may also be used as vehicles to convey
and drop radiosondes over ocean areas. One problem
in this application is to obtain an absolute altitude
tie-in point, as it will be difficult to identify the point
at which the radiosonde reaches the sea surface.

2. Earlier attempts

There have been numerous attempts for various
purposes to get a balloon or group of balloons to stay
at a fairly constant altitude. Meisinger was interested

1 Sponsored by, and in cooperation with the Watson Labora-
tories of the Air Materiel Command.

i

in the meteorological aspects of this, using a manr
balloon. In the investigation of cosmic rays, as
example, by Clarke and Korff (1941), clusters
ordinary meteorological balloons, 350-gram or 7
gram size, numbering anywhere from twenty to ne:
seventy, were utilized. No altitude-control dev:
were used: the balloons were merely given differ
amounts of inflation. Thus the whole train ascen
to an altitude where certain of the more highly infl
balloons burst until the remainder just balanced
load ; thereafter, the assembly descended slowly
to loss of lift by the diffusion of gas. The only provi
for having the system regain altitude if it descen
too low was by arranging the launching before da
so that after the bursting of the first balloon and
subsequent descent, superheating of the balloons
the rising sun would cause the whole assembly to
again, thereby increasing the duration of the fli
The system does not have sufficient control for m
purposes. :
The much-publicized use of balloons by the Japa
in the last war represents an attempt which mus
considered highly suecessful from the point of vie
the length of time which the balloons stayed in the
Here the objective was not to obtain any cri
altitude control, but rather to insure that the ball
remained floating. The Japanese nonextgna'ible'
loons were of two types. One type was of heavy pa
coated to minimize diffusion, of spherical shape, a
25 to 30 ft in diameter, and containing about 1¢
cubic feet of gas. A solid-ballast control system
utilized and gas was valved at a low internal pres
(about two inches of water) to prevent the ball
from rupturing due to the increase of the inte
pressure by altitude fluctuations or radiation char
Such a valve tends to conserve the lifting gas but
as a safety device to prevent damage of the enve
due to too great an internal pressure.
The solid-ballast system was complex;. apr
mately 900 pounds of sand was used on each bal
distributed in thirty-six bags. The demgof b
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ﬁ - DEPRESSOR temperature, at the time of operation of the seal
R | (rononoume et switch. Thereafter the aneroid will withdraw
ballast-control needle valve when the ambient press

T MOUNTING WOLE restraining cord and allows a needle valve to seal
l (fig. 2). The capsule then contains a volume of
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BALLAST et increases to the point where the entrapped air is c«
DIGIAROS FVaS - SEMGD AT Sia¥ pressed below this volume.
NEEDLE VALVE wrrot? Fig. 4 shows the minimum pressure switch wh
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S ABRASH SEALOPE NESTRAININE (CORD makf:s the electrical contact at thf—: time t?f seal-oft
MECHANISM consists of a trapped volume of air that is allowecd
SQUIB PRGTECTIVE CAP escape through a mercury pool as long as the out:
et rvoe) pressure is decreasing. As soon as the exterior press
— CANNON Increases once more, however, mercury is drawn 1
: the tube, making the seal-off contact between
electrodes.

Fi1G. 2. Automatic ballast valve.
4. Height determination
a diaphragm-operated needle valve which jettisons
liquid ballast whenever the balloon is below the alti-
tude at which the control is actuated. This is shown in
fig. 2. The ballast reservoir (fig. 3), in general, can
hold 15 kilograms of the liquid ballast—usually com-
pass fluid, a highly refined kerosene-type petroleum
product. When the atmospheric pressure outside the
diaphragm i1s 5 millibars above the internal pressure,
160 grams of ballast per minute flow under a one-foot
head. When the automatic ballast valve is wide open,
which 1s after 6.5 millibars increase over the internal
pressure, 300 grams per minute flow. These values may
be compared with a diffusion loss of lift of the order
of magnitude of 10 grams per hour from the thicker
15-ft balloon described below. Quite positive altitude
control can be obtained.

Efforts are made to cause the static rate of leakage, RIGGING
t.e., the leakage which proceeds when the automatic LINE
ballast valve 1s closed, to exceed slightly the rate of
loss of lift due to the diffusion of the lifting gas from
the balloon. To facilitate setting the fixed leak, a
manually operated ballast valve, consisting of a leak

Up to the present time, the standard radiosonde
been used in order to determine the altitude at wt
the balloon is flying. This permits a regular radiosc
ascent to be obtained during the period that the
loon 1s rising. Thereafter, as the balloon remain.
approximately the same altitude, it becomes somew
difficult to identify the radiosonde contact, but ut
ing both the temperature and pressure indication,
1s possible. A special radiosonde modulator of
Olland type has been designed (fig. 5). The pres

BALLAST

adjustable by means of a fine needle valve, is added to foat G
the ballast-release assembly. _ ,.

C. Minimum pressure switch.—QObviously, the auto- i, e FILTER
matic ballast valve must not be in operation while the -
balloon is rising, as this would be a waste of ballast. M,_Q,Mw/\
Therefore the automatically operated needle valve is PRESSURE SWITCH ‘
closed until the balloon reaches altitude. This is ac- u@ S
complished by having the loaded diaphragm of the --
altitude control open to the atmosphere until the VENT TUBE
balloon descends from a minimum pressure. At this /
time, an electrical contact is made and a squib® cuts a /‘

s i : : \ " MANUAL
s Daly 5 Sl St Yk L, procaiure hag boes wromanc/ | | aaiiaer e

The automatic ballast valve is used alone for flights through BAUASTVAWVE ¥ . oiscuarce Tuse
sunset or sunrise. *

# A small electrically detonated charge. Fic. 3. Ballast-release assembly, .
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“apsule and linkage is of conventional design but in
place of the commutator bar, a motor driven helix is
employed. This system permits the determination of

F1G. 4. Minimum pressure switch (mercurial).

.re data without knowledge of the history of con-
act sequence or of the ascent or descent of the balloon
S 1s required in the conventional radiosonde.

. Tracking of the balloon

The balloons that have been flown by the writers
sually have been tracked by theodolites. Airplanes
'‘ave also been used, to extend the observations. These
Wo methods require the balloon to be visible and not
bscured by cloud cover. When available, ground
dar has been used in tracking the balloons, with

A series of SCR 658 radio direction-finders is also
sed, arranged in a net along the expected trajectory
f the balloon. In addition, aircraft equipped with
iverted search radar have been employed to extend
1e tracking net.

. Flight results

While the characteristics of various plastics were
2ng Investigated, four preliminary flights were made
1th clusters of ordinary meteorological balloons, from
5 to 26 in number, to which two to four towing
illoons were attached. The towing balloons were cut

"~V a baroswitch at a predetermined altitude. The
der of the balloons were inflated so that they
‘actly balanced the load hung from the cluster. To

ent of tubes, 9 to 16 in number, each containing
out 200 to 1500 grams of sand ballast. This ballast
18 dropped by a baroswitch mechanism on descent
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only. Some of these flights were relativelv successful
as a beginning method but the dropping of discrete
quantities of sand caused too great fluctuation of alti-
tude and therefore was abandoned later. The first
successtul flight stayed at 51,000 ft, plus or minus 100
ft, for 38 minutes; another remained between 30,000
and 40,000 ft for 147 minutes. The latter shows the
same characteristic time-altitude curve as the cosmic-
ray clusters, although its altitude control 1S superior.
It is not believed that much improved altitude control
can be obtained, utilizing ordinary meteorological bal-
loons. Flight termination was usually due to deteriora-
tion of the balloon caused by the sun.

In the first flight utilizing plastic balloons, a cluster
of ten seven-foot diameter balloons® was used. The
load on the cluster was 16.5 kilograms. An altitude
control was used. Unfortunately, the maximum alti-
tude reached was not as high as the predetermined
altitude which was selected to seal the diaphragm of
the automatic ballast valve. As a result, the cluster
rose to ceiling and stayed at this altitude for a short
while. Diffusion and leakage of helium produced a loss
of lift at the rate of 125 feet per minute.

The next flight was made with a single polyethylene
balloon, 15 ft in diameter. To insure sealing-off, the
ballast-release diaphragm was set to operate at an
altitude of 12,000 ft, considerably below the calculated
ceiling of the balloon. After a dawn release the balloon
continued to ascend to 15,100 ft where it leveled off,
then slowly descended to 9000 ft due to diffusion
losses. At this altitude the ballast release began to
Operate and thereafter the balloon maintained its
altitude within 41300 ft for a period of 41 hours before
the radio signal was lost. However, in the first two
hours of this period, before the convection currents

* Made by General Mills, Inc.

b
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from the desert set in, the balloon maintained an alti-
tude of 9200 + 150 ft.

An explanation as to why the ballast release func-
tioned at 9000 ft, although it was set to operate at
12,000 ft, 18 plain from the following data. The air in
the diaphragm was sealed off on the dawn ascent at
12,000 ft, where the pressure was 657 mb and the
temperature 9C. However, by the time the balloon
passed through this level during the slow descent, the
instrument temperature was 19C. This means that
the pressure of the air trapped inside the diaphragm
was higher than it was at time of seal-off.

For the ballast valve to function, the balloon had to
descend to a pressure which would be greater by about
3 mb than the pressure of the trapped air at its now
higher temperature. Of course, there was little ventila-
tion past the instrument, and therefore the instrument
temperature was about 25C above the ambient tem-
perature after the sun had risen.

The automatic ballast valve operates when the
volume inside the sealed diaphragm becomes slightly
less than the volume at seal-off. Denoting the altitude
at which i1t can operate by the subscript %, the pressure
divided by the temperature at this altitude will equal
the pressure at the seal-off altitude divided by the
trapped-air temperature at the time of seal-off: in
this case

p. = 657 mb
T, =9C = 282A
T, = 39C = 312A,

where the subscript s refers to seal-off. Thus the pres-
sure at altitude 4 is given by

Ph — P:Th/T: -

This pressure, at which ballast release will begin, cor-
responds to an altitude of 9000 ft, which is the ob-
served altitude maintained by the balloon for nearly
4% hours, until the radiosonde tracking signal was lost.

727 mb.

METEOROLOGY

VoLuwu

The theodolite lost the balloon in clouds earlier .
the airplane observer never succeeded in seeing it
the balloon may have remained for a considera
longer period at this altitude. Eleven hours after
ginning the ascent, the balloon was reported to h
been seen over Albuquerque, New Mexico, and ab
26 hours later a report was made from Pue
Colorado, which seemed to indicate that the ball
was still in the air at that time. The meteorolog
situation and wind data for that area at the tim
flight support the contention that the latter obser
tions were of the same balloon.

The next flight consisted of an assembly of var
balloons, as follows:

One 15-ft diameter 0.008-inch polyethylene balloo

Six 7-ft diameter General Mills 0.001-inch pol
thene balloons,

Two 350-gm meteorological balloons for stac
measurements.

The single balloon had a measured diffusion los
lift of 4 grams per hour. The General Mills ballc
were observed to lose lift at the rate of about
grams per hour per balloon.

Three of the 7-ft balloons were inverted and defi:
shortly after launching, due to differences in the r
of rise of the various balloons in the cluster. Theret
the altitude reached was not high enough to e
seal-off. (It is for this reason that the minimum p
sure switch was developed for use in later flights.)

Fig. 9 shows the elevation and plan views of
track of this flight. The train leveled off at 16,50
The diffusion loss of lift of the remaining balloons
approximately 300 grams per hour. The ballast v.
used had an unusually high rate of static leal
which had been measured before release and foun
be 310 grams per hour. Thus fortuitously, the. los
lift was compensated by ballast leakage. This ne.

| — _
3%} m ; = J“m"d"’ﬁ Incregsed Wi due
s pre-sel valvel o compensate fo sdperheal
: diffusK | i }
i e il == -.
: -\ ' v MMNM.'C bﬂffﬂ.ﬂ volve i
. ooy s huts off
E , 1 |, Pressure Swilch 1

T Wﬁfrw Automaiic balla$t

E ballpst val valve sEfs

ImeLease |

- B e
f rF o’ F_F i F

400 oroo

2800
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F1G. 6. Idealized time-altitude curves for various balloon-control systems. 2
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F1G. 7. Height-time curve of balloon Flight 17. Released at
lamogordo, New Mexico, on 9 September 1947 at 1647 MST
05th meridian). Recovered near Pratt, Kansas, 530 miles
stant.

nstant leakage held the balloon at 16,800 <+ 700 ft
7 hours. The duration of the flight was 9% hours.
the original 2700-gram ballast was expended,
1e valloon descended rapidly. Even had the auto-
'atic ballast valve been functioning, the constancy of
ititude would have been the same. This seems to indi-
ite that only a minimum of automatic control is
eeded, provided that diffusion losses are slightly
vercompensated by a constant ballast leak.

Other flights also indicate the importance of a check
alve in the balloon appendix to prevent dilution of
1e lifting gas with air. If this is not done, the altitude
‘ached is far under the theoretical altitude deter-
ined by the displacement and gross load.

. Control systems

Two systems of control are possible with the equip-
lent as described. The balloon is controlled between
n upper level (ceiling), where the full balloon buoy-
ncy just equals the load, and a lower level (floor),
elow which the automatic ballast valve operates.
chematic curves for these two systems of control are
10wn in fig. 6. .

In the first system of control the rate of static ballast
:akage is greater than the diffusion loss of lift, and
ae balloon will stay at the ceiling. If it is displaced

ve the ceiling the buoyancy is insufficient to bal-
1e load and it will descend again. Provided the

aw ur ballast discharge is greater than the rate of lift
'y loss of gas this ceiling will slowly rise by valving of
as, and as gas is lost by diffusion. The less the amount
f gas the lower the pressure (higher ceiling) must be
r the gas to fully distend the envelope. Unnecessary

valving is undesirable and may, in part, be minimized
by use of a restraining safety valve set in the appendix,
which will allow some slight pressure to be carried in
the balloon, preventing gas loss at the peaks of minor
oscillations but still valving gas before the balloon
ruptures due to too great an internal pressure.

In this system of control, the automatic valve is not
sealed off until the balloon starts a descent due to
cooling or other changes in lift, as when night falls.
Upon descent the valve is activated and starts drop-
ping ballast immediately; this continues until the
balloon is no longer losing lift at a rate greater than
the diffusion losses. The balloon will then rise above
its former ceiling to a height determined by the weight
of ballast dropped, and remain there as long as there
is ballast to compensate for lift losses. Flight 17, repro-
duced in fig. 7, used a low-leakage balloon and is an
actual case of ceiling control. It may be compared with
the idealized time-altitude curves in fig. 6.

In the second system of control the static rate of
leakage is less than the diffusion loss of lift. In this
case the balloon will descend to the floor, where the
automatic control operates and the balloon floats at
an equilibrium altitude where the rate of ballast re-
lease exactly balances the rate of loss of lift. Floor
control conserves ballast, since only that needed for
altitude control is released. However, the altitude of
the floor varies diurnally as the temperature of the
entrapped air in the automatic ballast valve is affected
by solar radiation. Two methods are being investigated
to circumvent this undesirable feature. One is to

F1G. 8. Wind vectors at 16,000 feet for El Paso (EO), Albu-
querque (AB), and Roswell (TH]J), at 03, 09% and 15* (MST) on
7 July 1947, in connection with balloon F light 11, mean motion
of which is shown by the balloon vector. Cross-hatched sector
contains all wind vectors at these three stations for the three
?Esg&r;}tion hours and for the three levels, 14,000, 16,000, and

. eet.
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temperature-compensate the diaphragm, the other to
insulate and shield the valve from radiation.

Using the ceiling-control system, fligchts of less than
24 hours not passing through sunset, may be held at
ceiling by use of a nonextensible balloon and a simple
fixed rate of leak to over-compensate diffusion losses.
The constancy of level will be better the lower the
diffusion and the lower, therefore, the rate of rise of
the ceiling. The automatic control is needed for flights

lasting through a period 1n which day changes to night.

8. Preliminary trajectory analysis of two constant-
level balloon flights, 7 July 19477

The most striking feature of the constant-level bal-
loon flight (Flhight 11, fig. 9) originating at Alamogordo
Army Air Base at 05"08™ MST?® on 7 July 1947 is the
disagreement between the actual trajectory and the
trajectory that might have been estimated from routine
upper-wind reports. In this connection the observations
from the Weather Bureau stations at El Paso, Roswell,
and Albuquerque have been examined, since the path
of the balloon was contained within the triangle formed

" The authors are indebted to Prof. G. Emmons for contributing

the major part of this section.
8 Mountain Standard Time—105th meridian civil time. All

further time references will be tacitly MST.

M

l'.li‘,l’JMkil.i’\ll v QLU M

by these stations. Over El Paso, the wind directi
at 16,000 ft (the approximate average altitude of 1
balloon during the greater part of the flight) v
approximately SW at 03" ESE at 09® and ESE
15" Over Roswell, the apparent average wind direct;
at 16,000 ft was Sduring this period. Over Albuquerq
which was considerably farther from the path of 1
balloon than the other two stations, the wind directi
at 16,000 ft was variable between WSW and SSE durs
the interval from 03" to 15". In contrast with the
observations is the fact that the constant-level ballo
floated 1n an essentially steady WSW current betwe
06" and 09+,

[n fig. 8 the wind observations at 16,000 ft have b«
plotted for El Paso, Roswell, and Albuquerque for 0
09*, and 15" The wind directions at 14,000 ft, 16,0
ft, and 18,000 ft (only the intermediate level is sho:
in the figure) are all contained in the 150-degree sect
between directions 90° and 240°; yet the mean moti
of the balloon (approximately 265°) between 054
and 13"11™ falls entirely outside this sector.

An indication that this local WSW current was
small depth is given by a special upper-wind obsen
tion made at White Sands at about 13®. The obser:
tion in question recorded a wind direction of 250°
16,000 ft, which 1s in excellent agreement with the fi

s =
Es """ ' i) _
§= "

OISTANCE (Wikes From Alamogordo AAF)

F1G. 9. Height-distance curve and planned trajectory of balloon Flight 11. Released at Alamogordo, New Mexico,
SR =

7 July 1947, at 0508 MST. (Numerals on curves indicate minutes after release.)
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st Of the trajectory of the constant-level balloon.
The interesting fact about the White Sands observa-
tion is that at all but one of the other reported altitudes
between the ground and 20,000 ft, the wind directions
were from either the NE or SE quadrants.

The trajectory of the balloon curved slightly anti-
cyclonically over-the eastern slopes of the Sacramento
Mountains. This characteristic is suggestive of the
well-known deforming effect of a mountain range on
an air current directed toward the axis of the range.
In this case, however, the validity of invoking the
aforementioned effect to explain the anticyclonic cur-
vature, when the wind at levels below the mountain
summits appears to have been blowing approximately
parallel to the range, depends on assuming that the air
currents parallel to the range themselves constitute a
- barrier deforming a higher current blowing in a differ-
ent direction across the mountains. The sharp cyclonic
bend that occurred after the balloon had come over
relatively flat country occurred at the time that the
balloon began its final descent and is due to the fact
that the course of the balloon turned toward the north
as a result of descent to levels where the wind had
maintained a southerly direction throughout the day.

(t 1s of interest to compare this flight with Flight 17

. 10). It may be observed on fig. 10 that no deform-

X ..'.'..Iqi,'j:r\ h
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ing effect of the mountain barrier is apparent. This,
however, is to be expected, as the altitude of the bal-
loon above the mountain top is three times that of
Flight 11, where this anticyclonic deformation of the
trajectorv was observed. The balloon was ultimately
recovered from Croft, Kansas, a distance of 530 miles
from the release point; on the basis of the observed
wind speeds a 12-hour flight duration is estimated.

9. Conclusion

Within the coming year it is hoped that a number
of meteorological investigations may be attempted,
utilizing constant-level balloons. Release of three or
more from a single point to float at the same level,
release at a number of points to obtain a synoptic
presentation of the trajectories in a chosen level, and
the dropping of radiosondes from balloons are some of
the operations to be attempted. Efforts will be made
to ssmplify the arrangement so that a constant-level
flight may be made in a routine fashion and at no
greater cost than the ordinary radiosonde flight.

REFERENCE

Clarke, E. T., and S. A. Korff, 1941: The radiosonde: the strato-
sphere laboratory. J. Franklin Inst., 232, 217-355.
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Appendix 15

New York University
Progress Report #6, Section II
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I. The following new men were employed on the Balloon Project
during Mays

HName Duties Qualifications
Je Richard Smith Meteorologist Former Weather Bureau
(full time) and Army forecaster,
Taught weather equip-
ment at New York Uni-
versity, M.S. in Phys-
ics-Meteorology, NYU,
William O, Davis Balloon Performance B.A. Physics, New York
Analyst (part time) University. Former AAF
pilot. Graduate student
in Phyﬂj.Cﬂ.
Fred Barker (rehirad) Equipment Construction Undergraduate Aeronaute-
(part time) ical Engineering Stud-
eng.

II. The following administrative action was taken during the month of
Mays .

A bid was obtained from Skinner, Cook, & Babcock, Contractors,
at 60 E. 424 Street, New York City, for the erection of a prefabricated

building for the Balloon Project. The quotation of $4,000 was forwarde
ed to Watson Laboratories.

Correspondence during this pericd was as followss

Date of
Corres~

mm' Abstract Answer

5/1/47 VWIRE Use of football bield  Granted.
Dr. Frank Myers requested for balloon
Lehigh University launching on 6 May,
btthh“’ P‘o

5/5/47 WIRE Bad weather postponed None needed.
Same flight until 9 May,

5/6/47 Kollsman Instrument Div, Request for quobation Furnished.
Square D Co, on diaphragm seal-off
Elmhurst, L.I. for dribbler and for
Att: Paul Goudy increased quantity of

modified dribblers,




5/71/57

5/6/47

5/13/47

5/14/ 47

5/14/47

5/15/47

5/27/kT

WIRE
Barney Frank
High'bﬂtM, Ned o

General Mills
Minneapolis, Minn.
Atts Mr. O, C. Winzen

Dewey & Almy Chem. Co.
Cambridge, Mass.

Att: Mr., Isom

Mr. C,P. Clare
4719 W, Sunnyside Ave.
Ch:l.oago, 30’ & 'y B

Goodyear Tire & Rubber
Akron, Ohio
Att: Leonard M. Harb

Office of the Secretary
Fort Worth Sub-Committee
on Air Space

Civil Aeronsutics Auth-
ority, (4th Region)

Fort Worth, Texas

General Mills
Minneapolis, Minn,
Att:s Mr. 0.C, Winzen

Samples of parachute Furnished.
shroud lines requested.
Request for gquotation Awvaiting

on sample balloons shown Navy clearance.
to C.B. Moore on visit.
Request delivery date Given.
on 1000 gm balloons,

Request for information Furnished.
and catalogues on rot-
ary switches.

Delaying action in
Goodyear's quotation
for balloons.

Request clearance for Given.
flight of Balloons

from Alamogordo.

Repeat request for Awaiting

quotation on plastic
balloons.

Navy clearance.




The following conferences were held during the month of May:

5/1/47 0. C. Winzen of General Mills
General Mills Minneapolis, Minn.
5/8/47 Dr. Peoples, Mr. Watson Laboratories

Ireland, of Watson  Red Bank, N.J.
Laboratories. C.S.
Schneider, C.B. Moore

5/10/47 Same Same
5/13/47 Paul Goudy of Kollsman Instrument Div.
Kollsman Instrument Square D Co.
C.B. Moore Elmhurst, L.I.,N.Y.
5/14/47 Representative Vulcan Proofing Co.

of Vulcan Proofing Brooklyn, N.Y,
Co. C.S. Schneider,
C.B. Moore

5/22/47 Dr. Peoples, Messrs: Watson Laboratories,
A.H.Mears, John Red Bank, N.J.
Alden, Charles
Ireland, C.S.5chneider,
C.B. Mooge

Discussed

Mapufacture of balloons
by General Mills for this
prOject.

Bethlehem flight for
May 9.

New flights at Alamo-
gordo, N.M., where lower
winds can be found.

New dribbler design.

- Testing of balloon

fabrics and films.

Final arrangements for
Alamogordo trip.

Cone 0

Obtain Navy clearance
General Mills bal-
loons lock good for
our work.

Final details.

Set up trip to Alamo-
gordo for May 29.

Vulcan proofing would
make testis.




III C 1. ¢ Work Accomplished

A conference was held on May 1 at Minneapolis with Mr.
O. C¢ Winzen of General Mills concerning the mamufacture of

balloons by General Mills for this project. At the present time
this company cannot supply us with balloons until Navy clearance
is obtained, but it is hoped that arrangements can be completed
in the near future. The type of balloons manufactured by Gneral
Mills seems to be well suited to the needs of this project.

On May 8 a trip was made to Lehigh University, Bethlehem,
Pa., to fly a cluster of meteorological balloons carrying Watson
Laboratories equipment. Winds developed during launching and the
balloons escaped when the restraining lines snapped under the
strain, carrying balloons aloft without payload.

As & result of this incident, two conslusions were
drawns first, that a new launching technique was needed; second,
that another launching site must be selected offering consistently
calm winds during launching. It was decided to make the next
flights at Alamogordo, New Mexico, early in June.

On May 14 a conference was held at the Vulcan Proofing
Co., in Brooklyn, N,Y. to discuss the possibility of this company
testing various types of fabric and film used in the manufacture -
of balloons. It was agreed that the company would make the desired
tests when ordered by us.

The high point of the month's activities was the departure
for Alamogordo on May 31, and the balance of the month was spent
in the preparation of equipment for the flights to be made there.
Depa ture was made from Olmstead Field, Middletown, Pa. in a C=47
furnished by the Watson Laboratories.

26 Spec ble

In general, problems remain the same as those discussed in
the previous report, namely: the determination of the relative merits
of various balloon films amd fabrics availablej the analysis of the
altitude control devices to be used; and the flight testing of the
equipment to be used in preliminary work., All of these problems now
await further flights and delivery of equipment ordered before
solution can be attempted.

3¢ Limitations,

- The greatest hindering factor in the progress of work is the
lack of available space, The prefabricated building to be furnished
by the government under the terms of the contract is now more urgently
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needed than before, due to the hiring of more personnel. The ~i

Joint laboratory and office which this project shares with ‘R

another is highly inadequate for six men of theirs and eleven
of ours -- a total of 17 men in a space approximately 15x15 feet.

d. Methods of Attack

Until plastic balloons can be obtained, we will continue
to fly clusters of meteorological balloons.

®. Apparatus and Equipment

The only substantial change in equipment during the

- period covered by this report, other than general strengthening

of flying lines, is the addition of & new main sand ballast dropping
device to the equipment train of the flights to be made at Alamogordo,

- The device consists of a nest of eight plastic tubes each
filled with dry sand and sealed on the bottom with a sturdy paper
membrane. At the bottom of each tube, resting against the membrane,
is a small detonating squidb of sufficient force to rupture the paper
8nd permit the sand to fall., Fach squib is connected to a different
lead on the baro-switch of a radio-sonde modulator, so that a
predetermined weight of sand may be released at eight predetermined
altitudes. A small wire "shelf® is placed over the commutator of the
modulator in such a way that the pin arm is lifted clear of the con-
tacts during ascent and permitted to drop into place at an altitude

the firing of squibs and consequent dropping of ballast during ascent,

g 0 a Re tions

It is felt that the use of freely extensible meteorological
balloons is unsatisfactory for any final solution of our problem
because of their inherent instability and the rapid deterioration
of neoprene rubber under the rays of the sun. It is felt that cluster
flights of these balloons are a purely stop-gap method of floating Watson
Laboratories equipment until plastic non-extensible balloons can be

The need for greater work space is becoming increasingly

urgent as new personnel are added to the project and the extent of
the work grows,

above that of the highest firing contact. This is designed to prevent
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It is believed that with present equipment the Alamogordo,
New Mexico, area is the most suitable available for launching
purposes, since calm winds are consistently present at dawn, and
there are a minimm of clouds to impair ground observation of the
balloons in flight.

Fut Wo

It is hoped that in the immediate future satisfactory
techniques for the launching and floating of cluster flights may be
developed under optimum conditions, and tests made on small plastie
belloons to be furnished by H.A. Smith, Coatings, Inc., of Mamaroneck,
New York.

Arrangements have been completed with the Vulcan Proofing
Co. of Brooklyn, N.Y. to test various balloon fabrics and films
available. These tests will probably be conducted in the near future.

As soon as arrangements can be completed to obtain Navy
clearance we plan to obtain non-extensible balloons from General Mills
in sufficient quantity to make flight tests and commence vork on the
ultimate objective of this project.
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TRACT

A preliminary survey was made of the problem. Speci-

fications were drawn up for the ecuipment needed and manu-

facturers were contacted to construct experimental balloons

and altitude controls.

A balloon crew was assembled.

While awaiting delivery on the NYU designed equipment,
clusters of meteorological balloons have been flown for experi-
ence and as a stop-gap method of carrying a payload to altitude.
In addition, two salvaged, racing-type, man-carrying balloons
of 35,000 cubic foot size have been procured and are being pre-
pared for flight. Two 19,000 cubic foot Jasanese balloons have
been made available by the Navy.

Preliminary calculations have been made on balloon
buoyancies and families of curves plotting altitude vs. 1lift
for various balloon sizes have been prepared for planning and
flight purposes.

Civil Aeronautics Authority has given clearance for

flight of large balloons form Lekehurst, New Jersey, and Bethlehen,

Pennsylvania, with certein restrictions.




REPORT

1. The personnel working on this project concists of the follovwing

full-time employees:

Name

Duties

Charles S. Schneider Asst. Proj. Director

Charles B. Moore Jr.

Richard Hassard

Murry Hackman

Research Engineer.

Chief of Flight Detail

In charge of the
Electronic Weather

Equipment.

Qualifications

Former weather equipment
officer, Army Air Forces
doing similar work during
the war. Elec. Engineering,
Brooklyn Polytechnic & NYU

Former weather equipment
officer, Army Air Forces
doing similar work during
the war. Graduate of
Georgia School of Technology
in Chemical Engineering.

Former Signal Corpos Officer,
Elec. Engineering at NYU.

Former weather equimment
Technician, Degree in
Mathematics and Statistics
City College of New York.

In addition to the above full-time employees, the following

part-time personnel are now working on the project:

Name

Henry Kammenzind

Ralph Morrell

James Smith

William Kneer

Duties

Computations & Equip-
ment Construction

Equipment Construction

Weather QObserver and
Draftsman

Machinist

Cualifications

Undergraduate Elec.
Engineering Student.

Undergraduate Admin.
Engineering Student.

Former Weather Observer
in Army and Undergraduate
Engineering Student.

Undergraduate Engineering
Student.




The following personnel were hired but later resigned:

Name Duties Qualifications

Robert Wisnieff Zquipment Construction Undergraduate Physicist
student.

Robert Ferris Equipment Construction Undergraduate Physics
Student.

Fred Barker Equipment Construction Undergraduate Aeronautiecs

Engineering Student.

II. The following administrative action has been taken in connection
with this contract:
Personnel

1. The assignment of Charles S. Schneider to act as Assis-ant
Project Director.

2. The employment of Charles B. Moore Jr. of Georgia Tech. as
a Research Assistant with duties as Engineer.

3. Murry Hackman was engaged to take charge of the Electronic
weather equipment due to his past experience as a weather ecuipment
technician and as an instructor of the AAF classes in the maintenance of
radiosonde receptor AN/FMQ-1l and radio directional finder SCR-658 at
Chanute Field, Illinois.

4. Richard Hassard, a former Signal Corps Officer was hired
because of his general knowledge of electrical and radio circuits to
handle the construction of special flight equipment.

Eouioment

5. As New York University did not possess all the necessary

equipment a list of equipment was prepared and submitted to the

Government with the recuest that this equipment be loaned or furnished

- 3 -



by the government. To cate most of this ecuipment ncs peen received
with the exceution of tne aN/FMe-1, SCR-658 zné the srefzbricated
buildings neecea for office and storage snuce,

6. The list of eguipment that was submitted to the government
consizted of the major items that were necessary. However, beczuse
maeny small hant tools end radio narts and other ecuipment were nceced
oericdically a petty cazsh fund of 100 was set up to facilit=te
ourchese of small items. A further recuest hzs been submittea to the
Chancellor of the University recuesting that this petty césih be
increesec to #<00 and that a travel fund of 100 bte esteblisnead,
Fousing

7. The existing inflation cheliter at the school for the
Meteorological TDepertment's use was not adevuate to hencle the large
diemeter »nlastic balloons that we nlan to use. Thereiore & recuest
wae submitted znd approved by the Contracting Officer for the con-
struction of a 27 ft. cube infletion shelter on the camopus of New
York University. Due to restrictions placed on us by the alr Space
Sub-Comnmittee of the Civil Aeronsutics Authority, New York Office,
it has since been decided not to erect this inflation shelter in the
New York sree, but rdaher to use existing facilities at Lakehurst,

New Jersey or Olmsteazd Field, Middletown, New Jersey.

cub-Contracts

8. Permission was secured from the Contrzcting Officer of the
Watson Laboratories to place two sub-contrzcts. One was for ths fabri-
cation of olsstic balloons and was slaced with Harold A. Smith Inc.,
of Mamsroneck, New York. This sub-contrzct amountec to #7,565. The

second sub-contrect was placed with Kollsman Instrument Civision of




Sscuare D Incorporsted at Elmhurst, Long Islend, New York. This
sudb-contract was for the construction of model altitude ccntrols
and amounted to $7,446.

Correspondence written during this period is as followec:

Date of
Corres-
ondence Address Abstract Answer
11/7/46 2lax Corp rorwarding 2.0.#5933 ot lurnizhed,
Hartford, Conn. & Recuesting price
Att: Mr. Griffith quotation and delivery
schecdule for 4 diff.
thicknesses of 26" wide
nolyethylene sheet
(.001" ,00z25" 004"
and .,008",
11/7/46 Visking Corp. Recuest to know whet
Chicago, Ill. maximum width Poly-
HAr. Cehn ethylene coulad be
supplied in, and
what the cost and
delivery date would
be.
12/4/L6 Visking Corp. Advising interest in 7<" circumferesnce
Chaicago, I11. securing 300 ft. of 7" Polythylene tube
. B. Cehn circumference voly- could be [urnishez
ethylene tubing re- Recuest to know
quest informztion on gquantity and thick
thickness and price. ness ,002 mil thaic
$1.40/1b. estimzte
and would need 16
lbs.
12/10/46 Dewey & Almy Chen. Co. Acknowledging receipt None required.
Cambridge, Mass. of materizl used by )

Att: Mr. Langley W. Isom Mr. Isom in his con-
stant ievel balloon
work. Also advising
that order for single
and double neck 1000
gram balloons had been
placed.,




Advising this compeny  Advizin:z they do
of our desire to faebri- not bellesve etarl
balloon from plas- cellulosge woulc

"'.." -h e -
."JL-\—-‘-

12/16/46 Celanese Celluloié Corp.
180 iHacdlson nsvezue

New York, i, Y. cate a

tic Cidm and our inter- worx seconcly

12/17/46 HNixon Mitrogen Works
Nixon, Hew Jersey

12/17/46 Plex Corp.
Haertfora, Conn.
Att: dMr. Griffitn

12/17/46 Cewey & iAlmy Chem. Co.
Cambridge, Mass.
Att: Mr., Isom

12/17/46 -Dow Chem. Co.
Micland, Mich.

est in ethyl cellulose
as a nossible olastic
fidm to be used for
this construction. Re-
quest that Litercture
be suppliea showing
low tempercture crar-
acteristics, tensile
strength, etc.

Same reguest mede of
this company as with
Celanese Cellulola
Cory.

Advisinge that E. L.
Courpnamd Co., re-
commended by ~l&x,
haa declined the
contrect for fabri-
cation of bslloons.
That Unexcelled Chem.
Corp. of New Bruns-
wick hed agreec to
this febricetion anc
supplied the necessary
shipping =ddress for
the opolyethylene.

Acknowledging receipt
of single and double
neck ballcons. Double
neck balloons were
received with a single
neck »lus a nub on the
top of the balloon.
Fecuest to know
whetner shioment was
in error and if so
whaet ~isposition to

be mzde.

Same reqwest made of
this compzny as that
made with Celanese
Celluloid Corp.

they do not mzxe
film only mcliinsz
sowder - no liter

. 1 1P %, P8
ture 2vailsble,

Advising they ont
make molding
nowder.

None requireaq.

£C0vising that nutl

3S0I'5 1n Orce:
to get double ne«

Not received.




12/24/46 Unexcelled Cherm. Coro,

1/2/4L7

1/3/47

1/8/47

1/8/47

Harold 4. Smith

Harzclc A, Smith

Visking Corp.
Chicago, 111,
Att: J. L, Lane

Watson Laborztories
Red Bank, N. J.
Mr., A, H, Mears

Watson Laboratories
Red B&nk, Ni J.
Mr. £, He Mears

Advising the Plax Corn.
ad been supolied with
his shipping zddress
and £lz0 reyuesting
iz technical advice
on the feasability of
using a 72" wide strip
of opolyethylene, < mil.
thickness that Visking
Coro. of Chicago could
supply.

Acknowledge receipt of
letter of December 26th
containing estimated
cost of fabrication of
balloon. Advising that
the bic could not be
accepted on a cost olus
basis. Recuesting thet
their quote ba resub-
mit.ted.

Aavising that fabri-
cation of ballcons at
& < mil. thickness
oolyethylene film would
be extremely difficult
to handle., FEkequest
mace that informestion
be supplied on a 7"
circumference film 4-6
mils in thickness.

Aavising need of radio-
sonde receptor SCR658
by NYU olus vower units
ard technical publi-
cations.

Returning list of
ecuipment to the
governm=nt loaned or
government furniched
with recuest that
certain corrections,
additions and deletions
be made.

Advising thet .Oo-
mil thickness tco
thin. JSuggested
enceavoring to
obtain 7<" wicth
in 006 mil.

New cquotlztion
furnisheaqa.

Advising thsat
they only hsve
004 and .006

15> 18" flet widtx.
The 36" wicth
request could be
made but orice
would be corohi-
bitive.

Advising part shic
ment would be mcde
Feb. 13th.

Advising governxer
records changed zar
that catalogues
will be sent uncer
sevarzte cover.




1/14/47 Bland Chcrnas Inc. Recuesting to know Advising thzt they
Yonkers, V. Y. whetier this company could not ascizt
would consiader fabri- us in fabricetion.
cation of 15 ft., dia-
meter plastic balloon.

1/21/47 Shellmar Projects Corp. Request that they cuote Advising olart
Mt. Vernon, Ohio on delivery and cost of could not cope wit

fabrication of 10 e&.l5 oroblem at this
ft. balloons. Five to time.
be fabricated from Scrzn
(Type M.00225" thick ard
5 from polyethylene made
from PM-1.004" thick.

1/21/47 #ilorint Inec. Same recuest as letter Verbally informed.
Milwaukee, Wisc. to Shellmar 1/21/47. Not interestead.
Mr. Ps B. Hultkrans

1/21/47 Rowe Packaging Co. Ltd. Same recusst as letter Wish to make model
Toronto, Canada to Shellmar 1/21/47. and submit same be

fore quoting., Nev
heard znythins,

1/21/47 Western Products Inec. vame request as letter Acknowledged re-
Newark, Ohio to Shellmar 1/21/47. ceipt of letter
and advising ouot-
ation would follow
Dia not arrive.

1/22/47 Kennedy Car Liner & Same request as letter Verbally informed.
Bag Co., Inc. to Shellmer 1/21/47. Not interested.
Saelbyville, Ind.
1/23/47 Unexcelled Chep. Corp. Request for guote on New guotation
Horold A. Smith 15-=15 ft. diameter bal- furnished.

loons and 6-3 ft. dia-
meter balloons to be
fabricated from wvarious
thicknesses of Saran
and Polyethylene.

1/23/47 Watson Laboratories Advising that tool None regquired.
Red Bank, N. J, equipment TE-50A was
Mr. A. H, Mears short a 6" ruler a pr.

of tweezers, and 2
socket wrench. No
request for replacement
for these items made.




1/28/47 .Kollaman Instrument Co,

2/3/4T

2L LT

2/10/L7

241157

2/18/47

2/<l/ LT

mhulruu, Le I-

Att: Psul Goud

Contracting Officer

wWatson Laboratories

Red Bank, New Jersey

watson Leboratories

Red Bank, New Jarse
Att: Mr. D. Rigney

Contractinz Officer
Watson Laboratories
Red Bank, New Jersey

Patterson Bros.
New York City
Att: Mr. H. Carsy

Contracting Officer
Watson Laboratoriss
Red Bank, N. J.

General Mills
Minneapolis, Minn.
Mr. O. C. Winzen

Recuest for juotation  wuotation supnlic

of 2 ea, of the follow-

ing altitude control

equioment:

l. Motor switched
modulators.

. Blec. controlled

dribblers.

Mech. controlled

dribblers.

)

W
L}

Forwardine auote from Not anoroved.

Unexcelled & requesting
approval.

Requesting vermission Periiission zgrinte
to build a <7 cubic foot
inflation shelter.

Forwarding guotation Permission grznte
received from Kollsman to ploce zsubecntr
Instrument Co. for the

necessary control de-

vices for the constant

level balloon.

Advisinz that one Ungar Replacement
electric soldering vencil

is being returnec urder

separate cover =28 1t was

received in unusable con-

dition. Reguest for re-
placement mede, CLuotation
enclosed.

Requestinzg permission toPermission witihhe.
place subcontrzct with
Unexcelled Chenm. Corn.
for the fabrication of
belloons.

Reguest that quotation Declininz to auot.
be sup»nlied for the until ziter confea:
fabrication of 15-15 ft. ence with NYU
diameter balloons and  representatives.
6-3 ft. diameter balloons

mede of various thick-

nesses of polyetaylene

and Sarean.




2/ 44T

2{/;4/ 47

3/6/4L7

3/7/47

3/7/47

3/7/47

3/7/L7

3/7/47

Blancd Chasrnas Co. Ine.
New York City

Leonard M., Harb
Goodyesr Tire & Lubber
Akron, Chio

watzon Leboratories
Red Bank, N. J,
Mr. 3rophy

Controcting Officer
Watson Leborztories
ned Pank, N. J.

Goocdyear Tire & Rubber
Akron, Ohio
Mr. L. M. Herd

Seyfang Laboratories
1300 Mediterrznean Ave.
Atlantic City, N. J.

Unexcelled Chen. Corn.
New Srunswick, H. J.

Pl=x Corp.
Hartford, Conn,
Mr. R E. Ames

came rezuest as letter MNo reply rececivad
to Generzl Mills Z/x4/47.

Luovation 3*.1':.":1:.w

Same recuest u:z letter
to General .iills
2/ eb/ 47,
No answer reccive
Forvarding copy of
letter of recuest that
hzd been sent to Mr.
He 4. Smith for the
fabrication of balloons.

advising that UnexcelledPermission sruint-
Chem. Corp. did not wish
to oroceed with the con-
tract and that instezd
He 4. Smith of Mamero-
neck, N, Y. wes willin:
to unaertake the fabri-
cation. Cuotation from
Mr. Smith enclosed. rHe-
cuest that aoproval be
granted,

Quotation sugnlie
15 April 1947,

Reguest a quote on the
fabriccation of 5 ez,
bzlloons made from
Nylon covered wita
suitable neoprene and
5 ea. bzlloons made
from fortisar covered
in a similar fashion.
Advising that any
recommendations con-
cerning balloon fabrics
would be appreciated.

Same request as letter Advised intercst.
to General #ills Z/Z4. Ask for confzrznc

Reguesting that poly- No action taken.
etaylene film that hed

been shipoea to them

from Plzx Corn. be

recurn=c to NYU.

Reguest that shipping csd- No answer requi
dress for polystiaylene

film be changed from

Unexcelled Chem. Corn.,

New Brun5w4ck, Nedo LO

He A, Smith, 490 Bleecxker

Ave., riamaroneck, .Y,

- 10




3/19/47

3/<1/47

3/<b/LT

3/ /47

3/25/47

3/27/4L7

3/29/47

3/29/47

Unexcelled Chem. Corp.
New Brunswick, N. J.
Att: Mr., Tegen

Manne-Knollton Insul.
004y Na X. O,

General Mills
Minneapolis, Minn.
Mr, O. C. %inzen

Mr. R. 5. Hassard
5 ilollywood Ave,
Tuckahoe, N, Y,

Mr. George E. Weidner
Engineer Board

Barrage Balloon Branch
Ft. Belvoir, Ve,

H. A, Smith
Mamaroneck, N, Y,

He A. Smith
Mamaroneck, N, Y,

Seyfange Laboratories

1300 Mediterranesn Ave,

Atlsentic City, N. J.

Film shioped,
Juotation sunplis:

Canfirminz teleohore
conversation in which
gauthorization wes ziven
to 3hio polyethylene
film to NYU znd acvis-
ing once again of cor-
rect shipoing address.

uotiation suonolis

-

Requesting Juote and
delivery date on fibre
screws 13" long, filli-
ster heed and 8-3%
thresad.

isskea for con-

o

erence in April.

Acknovledge letter of
3/11 and advising that
our representatives
would be nleasec to
discuss construction
detzils of the balloons,

Advising him of possibi- dzssard emsloyved
lity of full-time posi-

tion in Research Div,

of NYU. Recuesting

that he make appointment

for interview.

Requesting »nermission Invited to visit
for NYU representztivass sir. VWeidner.

to visit with him to
discuss constant level
belloons anc safety
valves z2nd control
devices.

Reauesting guote on Supplied
valves.

Reguest for uuote on Not received,
balloons fabricated
from nylon and forti-
san film cozated with
butyl rubber.
Re.uesting gquote on Received.
3 sets of stabalizer

fins,




3/31/47 J. R. Garvin Renucsting ~uote for the icknowledged.

Douglas Leigh Sky 30,000 cu. ft., bulloons iAsked for defini-
Advertising Co. thzt this company re- express ion of
Lakehur<t, N, J, ceived from surplus. interest,
3/31/&7 Seyfang Laboratories Recuesting cuote on one Furnished.,
1200 Mediterranean Ave. to five ezch 15 ft.
atlantic City, N. J, adiameter balloons mace

of 3 oz. silk cloth
coated witih neopreane
and < eaca 2 ft. cia-
meter balloons mede
from the szame meterial,

/ - . ¢ = = ~ * _ 1 -
L/1/47 Mr. J. Boyle Reguesting guote on uote furnished :
alr Cruisers Inc. <5-15 ft. diemeter nylon fabric cosz

Clifton, N. J. balloons znd 10-3 ft. witn butyl rubber

diameter balloons made Interestsd but v
from polysthylene .004" cost olus basis,
volyetaylene .008"

saran .00<<5" anc a

fortisan fabric cozted

with butyl rubber zand

from nylon film.

4L/1/47 Molded Letex Products Identical letter as Furnisaed.
Inc. above request to Air
Peterson, N. J. Cruisers Inec.
4/3/4L7  WIRE Hequesting price and
He J. Brailsford & delivery date of 3
Co. Inc. volt orice type relays.
Rye, N. Y.
4/3/47  Capt. Albert C. Trzkowski Forwardinz minutes of None required,
watson Laboratories Air Space Sub-Committee
Red Bank, N. J, Meeting.
4/3/47 Genersl Mills acinowledzing receipt April date set.
Minneapolis, Minn, of March 31st letter
vr, O, C. Winzen and notifying this

company tnat our re-
oresentatives would
be vleased to come &t
their convenience.

4/10/47 WIRE Requesting to know ansvwered,
He G, Brailsford now relays ordered
Rye, N. Y. were shipped.

4/10/47 WIRE - Requestinz permission Given.
Lehigh University to make balloon re-
Bethlehem, Pa. leczse from Lehigh Uni-

Orof. Frank iyers versity on 15 soril.




4/10/47

4/11/47

AAVN IR,

4/ 15/ L7

LILTLL?

LILT/LT

L/21/4L7

wIRE
ceyfang Leboratories

1200 Mediterraneen Lve.

atlantic City, . J.

WIKE

Dewey & Ll:ly
Cambridze, Mess,
Mr. Wo ue Dawbarn

WIRL

Frank SeyTang
oeylang Laboratories
hAtlantic City, N, J.

WIRE
Ar. barney Frank
<7 Rochdzle Ave,

L M

Roosevelv City, N. J.

WIRE
Lehigh University
betnlehem, Pz,

Ne Y. Sub=-Committee on
Air Opace

335 Madison ive., NYC
Att: C., J. Stock

WIRE

General Mills
Minne&plis, Minn,
Mr. O, C. Winzen

: Given.

fv
ct
™

Requesting to know C
wnether Aoril 17th
or 13th woulz be
satisfactory to Mr.
Frank C. Seyfanz %
meet NYU reoresenta-
tives to insnect
80,000 cu. ft. and
<=35,000 cu. ft. in
deightstown, N, J.
Advising thzt single NOone needed,
neck N1000O gram bzlloons
should be furnizhed on
our order 143-4%.
advising NYU represen- Furnizaned.
tative could not Xeep

engasement for spril

17th to insjzect balloons

and rezuesting that

next best suiteble
cate be furnisaed,

Advising NYU still Satisfzctory
interested in our-

caase of balloons.

Reyuesting that in-

spection date be

changed from 17 Apr.

to <3 Lor,

Advising time of
arrival at Lehigh to
releace balloons.

None needec,

Advising that dis- Request refused,
crepancies observed in

minutes of CAA meeting

and recuesting thzt

conditions for more

suitable flignts be

granted.

Advising that NYU
representatives would
make definite date
for errivel later in
week,

- 15 -



INAVIN

L/c1/47

INPSTIN

INPETIN

WIRD

Barneyv rFrank
<7 Rochdele Ave,
hoosevelt City, ii, J.

veyfang Leborztories
atlintie City, i, J.

Kollsmen Instrument
Livision

30=08 45th Avenue
tlahurst, L. I.
wlhE

Seyfang Labor:itories
Atlentic City, L. J.

LIZ22/47 Barney Frenk

£.7 RDChbmle hVE'-
hoosevelt City, N. J.

Conflrmlnt
Aor. <3 for uate
insoection of bal-
loons.

Confirming iate of 23
Apr. lor aate in-
svection of balloons,

Chenzinz detzils in
altituce control
purcha.se or-er.

AQvising thzt 2 -
35,990 cu, ft. bal-
ioons were purche:zed
from Bzrney Frank
and thast these bel-
loons were being
shizoec to hia for
revair,

Advising thut Univer-
sity woulc buy 2 =-

25,000 cu. ft. balloons
anc that thiese bslloons

should be shipved *o
Seyfang Leboratories.

None needed.

LENSWETSC .

None needed.

l

ACKnowliedzed,



)h

IV. Conferences

vere not always available at the time of these conferences

write "ollowup letters.

Preliminsry conferences were held with plastic packsging companies.

In addition to these preliminary confcerences regurding plastics the follos

a1so held:

Date

2/11/4T

2/21/47

2/25/47
/247
3/3/47

3/21/47

People Present

Dr. J. Peoples, C.
Irelund, L. Rigney,
Capt. Trakowski,
Hackman, Moore,
ochneider

R. Brophy, Dr. J.
Peoplew, Capt.
Trekowski, D. Rigney,
ochneider, Moore

Lt. Comdr. Harrison,
Dr. Peoples, Schneider,
Moore, Hackman

J. Sturtevant, L. llarb,

Schneider, Moore

Ur. Peoples, D, Rigney,
Moore, Schneider

Mr. Hagen, Dr. Prander-
gast, Moore

heference to thesze letters cin be founi under communics

Where Held

Watson Laboratories
Hed Bank, N, J.

Watson Laboratories
Ked Bank, I, J,

Lakehurst Naval Air
Station
Lakehurst, N, J,

Goodyear Tire & Kubber
Co.

Akron, 0Ohio

Wetson Laboratories
ked Bank, N, J,

Molded Latex
Paterson, L, J.

Discussed

Govermment turnished
equionent.

Placement of sub-
contracts for bulloons
with H. A, Smith, Inc.

Jap Balloons.

Fabrication of
large balloons

Placement of sub-
contructs foi belloons

ana altitude controls.

Febrication of large
balloons.,

howcver, 45 trained® sersonnel
with the various comjunies it was necessary to
tions of this resort,

1ng confer=nces were

Conclusions

kyuioment would
be expecited by
Watson,

NYU should visit
Goodyeur before
vlacing contrict.,

Jap balloons were
avalluble for
projecture.

Goodyesar was inter-
ested and would
prepire u cuote,

Permission granted
to place sub-contract.

Await prevzration of
& quote,



3/25/47 Lt. Gunther, Comdr. Lakehurst Air Navzl Use of Lakehurst as Lekehurst would be

Harrison, C. Irelund, Station & launching site. avallable to Watson.
Moore Lakehurst, N, J.

3/26/4L7 F. beyfang, Mrs. F. Atlentic City, N, J. Fabrication of larse A gquotation would
Seyfang, Moore, Seyfang Laboratories bulloons. be oreoured.
Schneider

LILILT Dr. Peoples, D. Rigney, Watson Laboratories 1st Cluster flight Prepare for Second
Moore, Schneider Red Bunk, I, J, Flight

4L/11/47  R. Brophy, Mr. Cambridge New York University Contract Administration Housing would be
R, Contini, M, Giannini vrovided by covt,
Schneider, Moore

4/30/L7 P, Goudy, loore Kollsmen Instrument Co. Ballast velve construc- Chenie inddetails.,

Elmhurst, L. I, tion.

Dyring the period covered by this report, Messrs. Moore and ochneider msde repeuztsd trips to
Kollsman Instrument Co. and discussed the fabrication of the modulators and other equipment thet Kollsman
was designing for our use. These meetings nave not been considered conferences but {or the benefit of this
report the same individusals were always present, Messrs. Schneider ang Moore of New York University and

Paul Goudy, Engineer fo r Kollsmen Instrument Co. The meterial discussed vas methods of improving the con-

struction of the modulators znd other euuipment,



III C 1. General Work iccomdlished.

The period was spent in prepzratory work which consisted of
the following phases:
Phese 1. The designing of & balloon and of altitude control:s to be
ucec as tentative solutions to the muin oroblem.
<« <The contacting of plastic film febricators to obtein severel
sources of supoly for large non-extensible balloons. To date, one sub-
contrzct nas been let for 15 ft. dismeter bzllioons.

3. The contacting of =n instfument company which would construct
the sltituae control cevices. A subcontract has alzo been let for
altituce controls.

4. The designing of a lerge ballocon inflation shelter at i, Y. U.
Materizls have been procureéd for it. DLue to chsnge in plens the shelter
will not be built at . Y. U. therefore the materizls are being held for
the geoevermment until termination of contract.

5. The repairing and testing of the radiosonde receptor in Depart-
ment of Meteorology for preliminary flights 2ending the crrivel of
Government-losned ecuinoment.

6. The preliminzry flights with clusters of Meteorological bazlloons
&s stop-gap methoas to attempt constant level belloon flizhts while
aweiting the aelivery of N, Y. U. desizned ecuioment.

7. The meking of preliminary ceiculetions and recuirements on

constent level balloon cerformence.

S

<. opecific Problems.

Yet to be deterxinecd is the relztive merits of various belloon

)

films &nd frorics availeble. This is to be handled oy test work cone by
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the General Mills and jerhaps by the Buresu of Stundercs in Wasnhington,
The altituae control devices need to be ana yzea tor celer-

mination of optimum settines for initizl setion -nc rates of relezcse

(D
O
—
.
-

of the ballzst. This orotlem ic awalting some flights befo
scale, mathemztical stuay is unfertsken.

The main sroblem is the flignt testing of tne ecuioment slenned
a8 & tentative solution to the dezircé fliszht peth. This awaits receist
of some large lightweight balloon envelopes ana more of the altituce
controls.

vore work would nave been accomplished had the eyuiosment to
be furnished by the Government zrrived. The orefebricated builii
that is to be supplied by the Covernment accoraing to the contrzact is
urgently neecded, a2s there iz no housing sveilezble for the sroject ct
N. Y. U. The projeect sersornel nzs been using work benc 1e3 occupled
by other projects. The nroject hzs been using the office space of
anovher researcih grouc. This has not been satisfectory as six of their
men and four of ours ztteiwt to work in = Joint laboratory snc office
15 % 15,

Restriciion on the projesct is the Civil Aeromsutics AULNOT1TY
recuirenent that balloon flizhts be mude only on deys that are cloudless
up to <0,000 feet. This is difficult to meet in the czstern United
States but zppears less difficult in the New Mexico zrec.

The pertinent abstruct from minutes of tho meeting with the Air

"\i'

Space Sub-bommittee of CAA or 17 March 1947 are included in the eppencix,
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d. M<thods of Lttack

(1) After 2 survey of availeble literzture in serostctics &rnd
after conferences with verious balloon manufzcturcrs ont suthorities 1t
is believed that the becic oproblem of meinteininz the 15 1lbs. of paylosc
at constant zltitude can test te solved by using @ non-extensible bdelloon
and & device ojseratea ty nresawre which crops bellzst whenever tne
belloon ~“escends below & preset zltituce.

The specifications for the eqguipmen® zre us follows:

The balloon shoulc be of large known volume, lizht in weight,
non-extensible, either transoarent or hignly reflective %O
soler radiation. Rigging shoulc be usec to distribuice the
loed evenly =bout the balloor.

A safety valve shculc be usec to holc the inflstion zppenaix
of the belloon normelly closed (as any aydrozern lost decreses

the time osossible at nominel constant altitude). The velve

would act zs a safety vent if the balloon should rise apcrecicrcl

oF

&

m

i

S

b

above the altitude where it is fully inflated, &s taere
of rupturing the envelooe unless the excess oressure is relieved
The safety vealve should be set to release oressure before the
1limit of the working stress of the balloon fabric is reacned.

If the exzct volume of the belloon is known and the air density

s. eltitude relestionship is determined on the cday of flight,

it is possible to compute the totel 1lift of the gas in the
belloon at any altitude. By adjusting the gross locaa to be
supported by the gas to ecual the total 1lift at the lesired

altitude of flight, the bslloon will level off ot the dedred

- 10 =




altitude 2s it has no further buoyancy. This altituce stebility
exists only &s long as the bulloon is in the fully infleted or ,
"teut" stzte. Once the ballocn starts descending (due Yo lo:z:

of hydrogen by aiffusion or by other loss) it becones flebby and
is no longer stable. It will continue descending until correctiv:
acticn is taken or until it reaches the earth.

The zltitude control is to be usea is the ballast valve. Vhen
correctly set it will cetermine the lower limit of .the belioon's oscillction
23 it would releese & free flowing liquid bellzst from & reservoir waenever
the balloon descends & short distance below & preset altitude.

To test this tentative solution to the besic problem, inter-
mediate sizes of baslioon mece of suitable febric or films are needed 1n
addition to the ecltitude controls.

Belloons

Balloon manufecturers and fabricztors of plastic filas were

contectea to locate a suiteble telloon material. The follewing materizls

were suggested:

Materiel Advantec.ges Disadvantages Disposition
Plastic Film

Polyethylene Good low temperature Low tensile strength, 10 ea. 15 ft.

pronerties (Gen.Mills Milky-translucent, belloons Pteing
desirzs to fabricate Medium permeability. fabriceted from
Picard's balloons it.
from this).

Saran Transparent, low Tears e&sily, fair 5 large belloor
permeability, high low temperature pro- being fabricete
tensile strength. perties (?), weak at

seams 1if heat sealed.




Nylon

Vinylite

Teflon

Ethocel

Fliofilm

Good low temperature
properties, easily
febricated, strong.

Fasily fabricated.
nlmost transparent.
Strong

Easily febricated.
Cood low temperzture

charzcteristics.

Fasily fzbricated.

Cozted Febrics

Nylon coated Strong, easily

with

feoricated.

neoprene
butyl rubber
polyethylene

saran

Fortesin (regener-
ated celulose
rayon) coated

witp

neoprene

butyl rubber
polyethylene

saran

Silk coated

with

neoprene
butyl rubber

Not availczble, low Aweiting szample
teaer resistance (?)

Very poor low Ulscarced.
temperature opro-
perties.

Can not be fabricated. Discarded.

Very high Discerded.
permec.bility.
Poor ultre viclet Liscercdec,

properties, ooor low
texperzture orocerties,

Heavy, expensive Awalting

opacue, mnylon Investigztior.
cloth has relative
high elongation.

Aweiting
Investigation.

Awaiting
Investigaticn.

£5 a result of this preliminary study a sub-contrect was

given to H. A. Omith, Coatings Inc. of Memaroneck, New York, to fabricate

balloons with the following specifications for test nurposes:




3 foot diemeter balloons, no attachments excenting an inflation
tube or zppendix macde of the belloon film about 10 inches long
and l.4" dlameter.

< ezch made from 2olycthylene PM-1 film .004" thick

< each mede from Polyethylene PM-1 film .003" thick
eech made from Saran tyve M film .00<25" thick

H)

15 foot cizmeter balloons with inflation tube 4" in diameter anc
1z" long, elso means for attaching rigging lines supporting &
<5-pound load to bottom of bzlloon and mecns for ettachling aux-
ilisry lifting belloons to tecp of belloon., If possible, balloon
should be cepable of withstanding internel pressure ecuivelent

to <" water.

5 each made from Polyethylene PM-1 film 004" thick
5 each macde from Polyethylene PM-1 film .CO3" thick
5 each mede from Seran Type M fitm .00z25" thick

(1) The bslloon film shoula be treated before or after manufzchurc
in such a way as to seal &ll »sinholes,

(2) A pstching kit should be furnished for use of the balloon
flight personnel,

(23) It is desired that either the volume of the 15 foot belloons
be known to within 10 to z0 cubic feet when fully infleted or that the volure,
though unknown, be nearly the seme for each of the balloons of this size
(differences in volume should not exceed +1% of the total volume of a me&n

balloon).

Delivery was mede 20 April 1947 on the first 3 foct balloons, two

15 foot balloons are expected by the end of May.

In an attempt to interest another manufacturer in the problemn,

the following companies were contected.

Company Tyve of Comvany Interested? Disposition

Dobeckman Co.
500 Fifth Lvenue, NIC Plestics & Packaging No None

Kennedy Cer Liner & Bag
Coss Shelbyville, Ind. - Plastics & Packeging lo None

f:f“.



Plextron Inc.
55 Tremont Ave., Bx 57

LuPage Plesties Co.
75 Fifth Ave., NYC

Shellmar Procducts Inc.
apire State Bldg., NYC

Millprint Inc.
Milweukee 1, Wisconsin

Celanese Plastics Corp.
180 Medison Ave., NYC

F. L. Cournand Co.
<835 9th Ave., NYC

Blend Charnas Co.

<4 Ashburton Ave,Yonkers

Western Products Inec.
Newark, Ohio

Rowe Packeging Co.
26 Cueens St. L.
Toronto 1, Cntario
Canzada

Goodyear Tire & Rubber
Co., Akron 16, Ohio

Molcded Latex Products '
Inc., 27 Kentucky Ave.
Paterson 3, N. J.

Air Cruisers Inc.
Clifton, N. J.

General ¥ills inc.
1337 Pierce St. N.E.
Minneapolis 13, Minn.

Seyfang Laboratories
1300 Mediterranean Ave.
ktlentic City, N, J.

Dewey & Almy Company
Cambridge 40, Mass.

Beach Balls

Beacn Balls

Pleztics & Packaging

Plastics & Packaging

Plestics & Packeging

Plastics & Packeaging

Plastics & Packaging

Blimps & Balloons

Balloons (Meteorological) Not
very.

Balloons (Meteorological) Yes

Balloons (Picard!'s)

Barrzge Captive &
Other Balloons

No

No

No

No

No

No

No

NO

Yes

Yes

Yes

Meteorological Balloons No

hone

None

None

None

lHone

None

None

None

None

Awaiting final
decision.

SNone

Aweiting finz]
decision,

Aweiting vicsit.

Aweiting final
decision.

None



On comoleticn of the survey of balloon meterials other orders
will be ovlscec for experimental intefmediute balloons.

As soon c&s a series of successful flichis are obteined, it is
planned to procure belloons of about & times the disvlacement of tie inter-

s

mealste size for tests as the model to solve the problem. These larser

balloons woulé be about 30 feet in diumeter.

Altituce Control

Mr. Goucy of the Kollsmsn Instrument Division of cquare D Coruocrs

it —
sl B

tion was contacted to determine the feasibility of:
(1) An esccurzte pressure-sctusted licuid bellast droppinz device.
(2) A motor-switched moduletor for the standard army raciosonce
AN/SMT-1. The stendard oressure-switched modulator would be of little
value in determining the height of the constant level belloon after it

leveled of{ on & constant oressure surface.

On a subcontrzet Kollsmen undertook to buildé a sressure sctusted

"dribbler" or ballast dropuing device as follows:

Mechanically Controlled Dribbler

To consist of a diaphregm operated needle valve which will allow
no flow for a Z mb. increase in pressure on the dlaphrzgm over pressure
of which diaphregm is sealed but will allow & flow of 40 grams/minute
under 1 foot of lead for a 5 mb. increase in pressure. Peiroleum ballast

with a density of about .775 gm/cec is to be used.

Diaphragm to be open to the atmosphere until it is sealed off

by the radiosonde pressure switch at a preset altitude.
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An electricaelly overated needle welve was included in the order,
however it is to be czrncelled as the mechanical valve appears morc feasible
to the manufacturer.

As the motor switched modulator wus already in exgerimental
state of menufzcture for the Signal Corps and Evans Signzl Leboratorices

en orcer was placed for 3 of them with these characteristics:

To have & motor-driven commutator to contain 4 contects alternately
switching two different temperatures, oressure and a reference. FRate of
switching will complete one cycle per minute. To report sressure zcecurztely
between 150 and 500 mb. with a pressure resistor to be of such & valve thet
with & large rzdicsonde frecuency variation for a small change in pressure.

To have an adjustable contact variable between <50 mb and 400 mb
with a factory adjustment of 300 mb. When the pressure arm reached this
contact, a scuib will cut & thread that holds the ballast diaphrzgm open.

The first mechaniczl dribbler was received on 20 Lpril 1947 anc is
undergoing modificetion and tests before being flown on Clustsr Flizht #2Z.
If it is successful, an order for improved models will be slaced.

Another method meintaining a ballcon 2t constant zltitude
is by replenishing the hydrogen in the non-extensible envelope as it is
valved or as it diffuses. This might be zccompnlished by use of liguid
hydrcgen but not by use of chemicals due to their great weight relative
to the small volume of hydrogen generated. The liquid hydrogen method
1s being investigated with a long range view. It does not seem too
feasible, however, due to the difficulties of keeping the rate of eva-

poration of the liguid hydrogen low at the high altitudes, without ex-

tensive and heavy guard glasks of liguid air.
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A third method of holding the ecuipment at a ncminal constant
altitude is to fly a cluster of standard metecorological balloons ecuipped
with ballast dropoing devices and a device for releasing lifting balloons
should the cluster depart from the altitude limits desired. Tais method
is inherently unstable, as there are no proportionzl restoring forces which
will 2ct on the flabby, freely extensible meteorological balloons. The
success of this procedure depends on very cereful balancing of the load
against the variable 1ift of the balloons.

This cluster method is of use and interest only as & stop-3z&p
method of 1lifting the Army equipment to altitude now, anc aas been tne

method used while awaiting delivery of the non-extensible nlastic balloons.

III d) e. A flight was made on 3 April 1947 using this methoa. A
cluster of 12 bslloons meteorological cerrying a raaiosonce, a 15 1b.
dummy load and & series of ballast drooping devices was releasec from
the football field at Lehigh University, Bethlehem, Pa. The train wes
to be towed to 30,000 ft. by 2 1ifting balloons which would then be

cut loose. The weight of the ecuipment was acdjusted to equel the 1ift
of the balloons and presumably the train should have floated after the
towing balloons were cut off. Actually, due to lack of experience in
the difficulty of handling long balloon trains, auxiliary rigging lines
were needed to take up launching stresses. These lines fouled the main
flying line and the ballast which was to be dropped on parachutes. As a
result, the balloon trein went to 50,000 ft. where the tow balloons worked
themselvés free. The remairing train thereuoon descended as fast as 1t

had elimbed (1,000 ft. per minute), lending in the ocean near Sendy Hook,



N. J. The flight was of value in treining gersonnel, establiching a

net for reception of the 74 megacyle radiosonde data, and in obtaining
familierity with the type of operation peculiar to all large balloon flighicz.,
The actual layout of the train used is sketched in the appendir,

Using the lessons learned on the dummy flight, improved ecui:ment
was built for a flight with a payload. Release was attempted on 18 April.
Due to the high wind at 0330 EST, the time of release, end due to mal-
functioning of the Army receiver in the olane that was to follow the balloons,
release was not mece. The already-inflated balloons were cut free ané the
equipment was brought back to New York University. t 1s expected that this
ecuipment will be flown about 38 May. A description of the finel flight
equioment will be given in the repoft for May. A sketch of the layout
of equipment built for the second cluster flight is given in the appendix.
As this 1s a stop-gap method using modified standard components, no
detailed report is being prepared on the equipment. Preliminary altitude
controls used in both flights consist of standard radiosonde modulators
ML-310 which have had leads taken off of the desired contacts of the
commutator. The modulator thus acts as & pressure actuzted control that
releases ballast or balloons. In the first flight small radiosonde relays
were used to close circuits to burn off cans filled with ballast. In the
improved, second flight, a nest of plastic tubes were filled with dried
send. The bottom of the tube was covered with paper and a DuPont type S64
Squib was placed on the paper umder the sand. On firing the squib, a hole
is torn in the paper, permitting the sand to trickle out. This method

permits dropping of more ballast and yet, in smaller increments. In the
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sgcond cluster flight, provision was also made to release balloons i the
train rose above 40,000 ft. The flying line in the second train was
approximately 500 ft. long.

This cluster flight is tedious to prepgare and difficult to
launch, and is a grester hazard to sircraft than the plastic balloons

will be because of the great length of the cluster train.

ITI e) Apparztus and Ecuipment.

A detailed explanation is not given on the equipment of the
Cluster Flisht. However, a layout sketch is enclosed in the appendix,
An important siece of new zpparatus for this oroject is the ballast
valve or dribbler, a photograph and drawings of which appears in the
appendix, It consists of a special diaphragm which operates a needle
valve. Normally the valve is closed as the diaphragm -is open to the air
before the balloon reaches the desired altitude. This allows the
pressure inside the diaphragm to be the same as the outside pressure,
The diephragm is sealed electriczlly by the baroswitch of the flignt
radiosonce when the balloon train passes a predetermined altitude,
Whenever the bzlloon train cescends below this preset altitude, the
increase of pressure on the sezled diaphragn causes the needle valve %o
be opened. The greater the excess in pressure on the diaphragm the more
ballast there is released through the valve. Thus a prooortionzal restoring

force is applied to the train. The ballast thst is to be used is a
petroleum cut boiling from 300° to 400°F with a density of about .78 znd

a minimum change of viscosity with temperature. Two different type

fluids that may meet this svecification are the Army tyoe compass fluid




ana a Sinclair paint solvent., The ballest valve or dribbler essentially

perform the same fumction as the Japanese altitude control on tae bailoon

bomts yet it is simoler znd sermits use of & liquid ballast for better contrsl
Another piece of cquioment that is under construction by Kollsman

b

Instrument Company is = motor-switched rc¢diosonde modulztor. I
pressure data to the rzdiosonde transmitter as a variable resistance. The
meteorolozical data is prozrammed by & samll Brzilsford ZElectric motor.
modulator will provide the contict tnat seals off the diaphragm in the
ballast valve. 4 completediscussion of this egulpment will be furnished
upon 1its delivery.

Sketches of belloon and rigging of the balloon to be used on +o

the 22in problem zre gziven in the appencix zand are self-exclonatory.

Computations

A chart showing the relation between &ltitude, gross 1ift, and
balloon size has been found necessary.

Data for it was computed using mean aerologiczl soundinzs as
reporved in the ionthly Weather review for 1943.

A chemical term, molar volume (in cubic feet) was used as a term
relsting the sounding date with buoyancies of the bslloons at various
altivuaes.

Using the simple gas laws, the molar volume of dry air was
computeda thus:

) (1) Molar volume of any gas at stamdard conditions is 359 ft.3

(2) From Montnly Weatier Review Jan. 1943, the mean sounding

data at 15 km for Lekehurst, N. J. is: Temperature -59.5°C

Pressure 120 mbo.




359 K-éZELEGEHQQLE-X-l%%%iz ®« 2370 ft.” (the mean moler volume
</%en <

at 15 km for Jan.1943 over Lakehurst,l.J.
This volume data was computed for all lovels given. Datc was
"borrowed" from other ststions in the same latituce to vlece out the 20
km soundinzs as needed.

II. Lif'ts were computed for various molor volumes for bezlloons

between 7.5 and 75 feet diametazr in the following manner:

Given
purity of dydrosgen 99.7%
impurity as oxygzgen 0,3%

computed molecular wt., 2,11 #1 mol
Molecular weight of dry air as computed from dat: resorted zt
10 ¥m. in Handbook of Chemistry and Physics.
<8.764 #1 mol

To find the 1ift of a 20'D balloon at an altitude where the
molar volume is 1000 ft.3:

Volume 20 ft.D Balloon = 4190 ft.3

Balloon Volume X(Difference in moleculzr v ts.of airzh:
Moler Volume at a given altitude

Lift/Balloo

or

3 "
Total Lift of gas in.#/Balloon =-2EL~é§§llggg?§—i-—-12é%gJ-

ft.B/ﬁol

for the 20 foot diameter balloon:

Lift = 4190 2§*76 = <o11l) = 777.7 1ift from a 20 foot dismeter
1000 sphere of hydrogen at an altitude
where the molar volume is 1000 ft.3.

The 1ifts were plotted against moler volume for each sigze

balloon. The altitudes corresoonding to various molzr volumes for
Lekehurst and Albucuergue in January and in August 1943 as computed
above were plotted on the left margin of the chart.

The family of curves was plotted on log paper and is included

in the appendix with the basic sounding data.
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III z) Conclusions =nd Recommendations.

It is believed that a balloon can be kept at nomincl constant
altitude between 10 and 20 km. for six hours usinz a non-extensible
envelope with the addition of a ballast valve to kee» the belloon near
115 pressure altitude. The flying of a balloon thus ecuipped is our
mzin objective. The work to date has been orimarily preparatory but it
1s believed that plastic balloons can be flown in the early summer with 2
payload.

Aaditional work space is urgently needed at New York University
if significant work is to come from this group.

It is believed that the ideal launching aree for bslloons of
this typoe is Lehigh Universiiy, Bethlehem, Pa. as long as this is feasibdle,
For large balloons it is believed that the Navy peosle at Lakehurst can

best facilitate the launching. Calm winds are essential for actuzl launcning.

Future Work

General Mills is making large balloons from lightweight films
thet would meet our specilications with the exception that thay cannot
takxe any internal pressure. It is believed that their balloons should be
investigated as General Mills appear to be the best source of supoly for
large balloons. An order will be placed with them as soon =s they furnish
a guotation.

As a stop-gap device before these might arrive it is planned to
fly two 35,000 cu.ft. racing type as well as the 2 Japanese bzlloons from
Dakehurst, N. J. carrying pzyloads with heavy duty power suonlies for the
radio transmitters.

In the meantime} improved clusters of zeteorologiczl balloons

will be flown until larger balloons arz available.
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Abstraect from:

AIR COORDINATING COM-ITTEE
NEW YORK SUBCOMMITTEE ON AIRSPACL
RULES OF THE AIR AND AIE TRAFFIC CONTROL
385 Medison Avenue
New York, 17, N. I.

N.Y. Mecetinz No. l<c 20 March 1947
PROBLEM:

1. The Secretary of the Subcommittee presented a recuest from tne
wer Department member in behalf of New York University for anprovzl To
release free balloons from Allentown, Pa. and Lzkehurst, K. J.

DISCUSSION

2. The subject project is broken down into two phazes 23 described
pelow:

A, PRHaSE I.

(1) The type bzlloon to be used in this phase of the
oroject will be 6 ft. in diameter, hydrogen filled,
encompzssed by a nylong shroud with black and white
penels 24" wicde, Radio instruments weighing apsroxi-
mately 3 1lbs. will be suspended aperoximately 50 ft.
below the balloon and equipped with parschute device
so thaet upon separation from the balloon, the zotachea
ecuipment will float down towarcds the earth retaer
then become a freely falling bocy.

(z) It is anticipated that two flights will be required 1n
this phase of overation, the release to be mzde during
weather conditions in which the sky is free of clouds
and the visibility at least three miles at all altituces
up to 20,000 feet., within a four hour cruising radius
from Allentown, Pa.

(3) The belloon, during these flights, shall be convoyed
by suitable aircraft to meintain air-¢round communicea-
tions on the balloon trajectory and eguipoed to effect
destruction of the balloon at the terminmation of four
hours flight or at such time thet the balloon mey
become hazardous either to eircraft flight operations
or the persons or property of others on the surface.

(4) New York University will file a Notice to Airmen at
least twelve (12) hours in advance of balloon release
ena 2 second notice will be filed at the time of release

with the Allentown, Pa. Airways Communications Station.
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B. PHASE 1I.

(1)

(2)

(

\s)

(4)

(5)

(6)

)

The type balloon to be used in this phese of the oroject
will be a 15 to 40 ft. diameter »nlastic bazllocn, hydrozen
filled. Radio equipment weighinz apvroximately 25 1bS.
will be suspended apnroximately 100 ft. below the
balloon. The balloon will be towed to high zltitude
levels (above <0,000 feet) by three auxilliary lifting
balloons fastenec together with a 4 1b. weight. All
eculoment attached to the balloon will be ecuigned with
paracaute device so that u»on separztion from the balloon,
the attached equipment will flcat down towards the esarth
rether then become a freely falling body. Uoon attaining
the desired altitude, the auxilliary lifting balloons
wife be released from the mein balloon.

U 1s anticipated that a maximum of ten flichts will be
required in this ohase of overstion, < to 5 releases to
be made from Allentown, Pe. and < to 5 releases to be
made from Lakehurst, N. J. Relezsze will be mede during
weether conditions in which the sky is free of clouds
and the visibility at least tkree miles at all altitudes
up to <0,000 feet,

The range of flight during this phase of operation will
bebetween 30,000 and 60,000 feet. A veriod of six hours
will be the maximum duration of flicht.

New York University will provide an operator for tracking
of the balloon during period of flight and will furnished
information on its position to the N. Y. Air Traffic
Control Center during period of flight.

New York University will file a Notice to Airmen at least
twelve (12) hours in advence of balloon release and a
second notice will be filed at time of release with
either the Allentown, Pa. or Lazkehurst, N. J. Communica-
tions Stations.

Destruction of the balloon will be predetzrmined to be
effected over water where hazards are not present. Aeriel
convoy will not be effected during this phase of operation
inasmuch as balloon flights will be conducted in excess

of 20,000 feet.

3. The VWar Department member requests that balloon operstions along
the lines of Phase II be presented to the Washington Subcommittee for
clearance with all other Regional Airspace Subcommittees, in consider=ztion
of War Department plans to continue the Phase II type of operztion from
Wnite Sands, New Mexico, upon completion of the 1lZ »nroposed releases

described herein.

The type of balloon releases oroposed out of White

Sands, N. Mex., will involve flight through other regions.
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FRECOMMEIILZD ACTION

4. That the release of free balloons by New York Univerzity as
described above in Paragrash <-A (Phase I), Subparagrashs (1) - (4) inelu-
sive, be asoroved,

5. That the release of free balloons by New York University &s
described above in Paregrepn 2-B (Phase II), Subparagra-hs (1) - (6)
inclusive, be avoroved.

6. That the Washinston Alrspace Subcommittee oresent the Phase
II operation to other Regionsl Airspace Subcommittees for clearance, in
view of War lVepartment plans to continue the Phase II type of operstion
from White Sands, New Mexico.
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- JANUARY 43 . AUGU3T 43 - -

Alt.Ft, Temp., °C Press mb Humidity% Molar Vol. ft.2 Temp. °C Press mb Humidity% w Alt.Ft,

65,617 -58 53 —— 5410 - 64 58 -~ 4850 05,617

62,336 -~ -~ o - —- - - - 62,336

- 12, -

59,055 = -— —- —~ - 61.2 79 —— 3585 59,055
337.2

55,774 - — - - —~ 64.2 9 -— <962 55,774

52,493 - —- -~ -~ - 65.6 110 - 2370 524493
2137 33'7.1

49,212 -59.5 120 - 2370 - 64.1 130 — <150 49,212
215.8 333.7

45,931 574 140 - 2050 - 60.7 153 - 1845 45,931
216,73 329.4

42,651 -56.9 164 - 1808 - 56.9 179 - 1630 42,651
2172 304.0

39,370 -56.0 192 - 1506 - 51.2 209 —~ 1440 39,370
318.0

36,089 -54.1 224 - 1339 - ﬁ} 243 - 1250 36,089
311.z

32,808 -51.0 262 - 1130 - 38.x 23% — 1115 32,803
303.4

28,527 "45-5 304 - 995 - BDtA 3‘55 — 1000 255,527
<96.0

<6, 24T -38.8 352 - 883 - 23.8 374 - 390 26y 27
| L 290.0

22,966 -32.1 408 - 788 - 17.0 428 — 300 2z 4,966
24842 233.1

19,685 -25.0 469 - 705 - 1.1 483 31 71.8 19,685
<5443 276 .9

16,409 -18.9 536 €0 632 - 3.9 555 2 650 16,409

13,123 -13.0 611 59 566 1.5 62 3 58 13,123

9,843 - 8.5 696 60 507 WA 711 49 53 9,853

8,202 - 6.4 742 61 478 2,0 56 51 499 8 , <02

6,561 = 45 o1 . 65 453 11..9 30< 55 474 6,561

g,géi - 3.2 343 62 427 15.0 35%. 63 452 4y921

’ - Ze5 9 01 18.6 903 58 32 3,281

1:648 - i-g 956 9 75 21.7 956 60 /13 1,640

1013 76 359 1.5 1008 76 385.9 0
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ALBUOUERQUE (1620 meters)

- JANUARY 43 . AUGUST 43 -

——

Alt.Ft, Tem>.°C ~ Press mb Humidity® Moler Vol.ft.- TemQ.OC Fress mb Humiditys Molar Vol.ft.B_gigiﬂg
65,617 -63 54, - 5410 -54,1 58 — 4960 65,617
62,336 - - - - - - - -- 6,336
59,055 - =65.1 75 - 3701 — - - - 59,055
55,774 -6/.43 88 - 3170 -70.0 96 - 2830 555 774
52,493 -63.0 104 — 2700 -69.8 11/ - 2430 52,493
49,212 -61.6 122 —— 2320 -66.4 134 —-- <0€0 49,217
45,952 -60,2 143 — 1990 -61.5 138 ~— 1730 45,93%
47,651 -54.1 168 — 1690 ~54.7 186 -— 1560 47,641
39,370 ~57.2 197 - 1450 -47.0 217 — 1390 39,370
36,089 =547 230 - 1250 -39.4 <51 - 1250 36,039
32,308 -49.7 <69 - 1140 -31.6 290 - 1110 32,308
29,527 -43.0 312 - 983 ~2ha2 333 45 980 29,57
6,247 =35.7 362 29 372 -17.1 38% 45 395 26,247
22,966 -28.3 416 45 736 -11.0 436 56 803 22 5966
19,635 -2l.2 477 48 704 - 5.6 495 72 715 19,685
16,404 -14.6 546 50 631 Lol 562 79 65< 10,404
13,123 - 8.3 622 51 567 3.8 634 66 59/, 13,123
9,843 - 2,6 706 48 522 16.6 715 43 541 9,843
8,202 .6 752 45 486 2044 753 b 51 8,202
6,562 34 800 46 463 £3.3 503 39 AV 6,562
0 3.8 838 45 449 <52 338 A4, 430 0
5fc 1620 meters = 5315 feet M BE A N SO MTHNDT e o



Fiscel Revort As of

Total amount expended 1120 ,067.96
Available Balance 97,63< .04

Total £117,700.00
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Personal Journal of Albert P. Crary

NOTE: Albert P. Crary, Project Mogul Field Operations
Director, maintained a daily journal of his activities
from 1939 until his death in 1987. While preparing a book
based on his career, Crary personally transcribed the
following periods:

April 2,1946 - May 8, 1946

December 2, 1946 - August 16, 1947

Following the transcription is the untranscribed

journal 1n its entirety for the period of
March 19, 1946 - March 7, 1948.




PERSONAL JOURNAL OF ALBERT P. CRARY

Albert P Crary, Project MOGUL Field Operations Director, maintained a journal of his
activities throughout his career. The following transcription was made personally by A.P.
Crary before his death. The periods which have been transcribed are:

April 2, 1946 - May 8, 1946
December 2, 1946 - August 16, 1947

Pages 13 through 16 contain information concerning the Alamogordo I and Alamogordo
II field trips during June and July of 1947. Following the transcription is the complete
untranscribed journal from April 1946 , when Crary began working for Watson
Laboratories until the end of the journal, February 1948.
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April 2 Tves D & I left caracac far Am bu- S on. Arrived iliami 10 om on Par An.
throwh custom: ard caueht | am Yational Airlines plane for !'evark:
April 2 Jed Arri-ed Newark 720 an and took alrline tuc to !IV73. D left for lro-iderce
© am. “alled up "wins but he was in Thicago - due tack tomorrow. Left on 104QC csleepe:
for Zantor tonight.
Aoril £ Sat At hore. Over to Cegdensburs to cee 3teve this pm
Aoril 7 Sun. Left Zarton on 305 slaeper. Sar “ob TMoster '31, also or way to V2
Acril € Mor, Arrived NYZ 730 an. "D to Columtia Urivercity to zee~ Ting 170 om. ““yekc
and 2Jo'e or way to lLos Anselec Py plare thic »m. Zrare ard “orriszon ir also LY08 vwats
Labtz. Yert tack to Red 2ank with them in A3 car to Cfficer's Zlut near Jat:zon lab.
-rare, iorrison and I wert up tonlzht to see Reinnecle at office. Yei Gifford who hac
“0' cea rescue boat this project ic plarnins 4o use. Staved at Cfficer's Clut torigh®
Aoril Q Tues. At Tatzon labc all day. lert through all procecces recessary for emplo-
ment urder Civil Zervice. "arrant Gfficer “1fford transferred to L RI-4 today. MeZur
already 1r and started work. Talked with -Relnrasle and Callo re Columbia contract.
Gifford left om for ‘ashington, Major Crane for Camp Jix and lNorrisorn for I'YC. Reirna
and I went down to CO this pm to meet group I{rom Cornell exterszion at Puffalo - Aeror
ical research wantirgz to ret contractz. “tared at lNolly Pitcher 'otel in Red Tark tor
Anril 10 'ed Thecked out of 'olly Titcher otel and cavght 7720 am train out of Red Za
:¥3. Checked ir at llotel 'ebster aré then up to Zwings at Colurtia Uriversity. *r Cal
of “atson labs in at 10 am and we went over contract questions regarding Yatson lat ¢
wlth Tolumtia until 1 FM. Yent over all parts of work with Doc from 2 to 530 pm. Jorn
~“wins in from Misszouri.
April 11 Thurs. 'orked on rough outline of -€1lin Field and 3CTAR oroject Am. 'p to =se
Swing at Zolumbtia F¥. Doc ard I went o-er coriract with ""atson ILab f Columtia tonight
caught 1205 sleeper to Boston.
April 12 Fri. Arrived Yoods Hole atout 11. Joe Yorzel went over all sound transmissio
work at WHOI this pm.
April 13 Sat. Talked with Zolumbus Iselin this Am regarding 'latsorn lLab work and reedc.
Crane and Cifford up pm ard Joe and I went up to lat with then.
April 14 Sun. Down to lab this am with Joe looking for G9A files. Jim Peoples over atc
noon for awhile. Joe and I went golfing pm. Took 600 pm traln to Zostorn and 122C slee:
to WYC. Up to Boston with Lt Frank Ryder with Navy and WHCI
April 15 Mon. Contacted Doc Zwing in IYC and rode down to Red Rark with him. Talked o-
Instrumentation of upper atmosphere in-—estigations. Cut to Oakhurst this pr. Confererc
with Col. Cole and Col. Crough re Froject 188- 5"and regarding microseisms. Doc and T
back to Molly Fitcher Hotel in Red Bank tonight.
April 16 Tues. Rode out to Watson Labs with Zwing. Went over to Evans Labs with Harry
datson Lab navigation man, and saw newly developed ranging apparatus and talked to Lt
Rydetor? re Spherics, location of lightning and thunderstorm data collected during pas
few years. Saw Zol. Duffy of Neteorological Divisionr AAT and back to Jatson Lakts. Doc
on through to MYC. ‘Jent over program with Dove and Crane this pm. Rack to lab tonight
Crane and Gifford, discussing Project 185-7-1. Pack to Myrtle Hotel at 1045 pm.
April 17 ed. Rode out to Watson labs with McCurdy. Worked with Major Crane on report
regarding underwater work, Eglin Field and deep water. Took this in to Colonal Cole th
Dm. Acceptance protatle. Got room in private house in Red Zark. ioved out of olly Pit
Hotel.
April 12 Thume. Caught bus out to Yatson Lat. Col Cole up thls am and advised writirg
Zost Experditure for and revising the R. & R, Major Crane left about noon for
Phila and Joods Hole. Made arrangements to meet nhim in NV© llorday. “rote out new R & =
and Cost Ixpenditure ready to take to Col Tole.
April 19, Fri, Talked over work with Dove and we wrote up 2nd =EC covering all ocean wc
Talked to Ewing on phone this am. Dove and I went down to see Col Tole -and then wrote
rew ZC for deep water work. Saw Hincke? regarding this ZC and A for T processed this g
and ready to ro out to ''right Field.
April 20 Tat. Tavght 710 train to NYZ, cashed check at “hase Natl 2ank, talked to Iwir
phore. 2ack to Red Bank about 4 pm.
April 22 i"or. At ""atson labs this am. Got final physical exams. Do'm to Supply to 3ee
viorris with Reinnazle re getting equipment out that came fron “FCT :fthout Paper cover

a0t iravel order tack and authority o 2ze 1t. Tausht 742 zm oout of Zed fank and ap-i
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ir Uewark about 4720. Reservations *to Davton on -pirit of "t. Louicz had teen carcellez,
“alled Yatson Labs. Gor roomette on Spirit about €30. Called Mre Zwing in NY2. Left
Newars or Spirit of St louis at €20 pr.

April 23 Tues. Arrived Dayton, Ohio about 870 am. Tried to get returr ticket for tor:-
cut coach car only oven. Took tus out to Wright Tield, 23lde 22. Saw Mr Drexler ard <u-
over 2 of the A for P to him. Zolonel Maier on leave. Went down to Zolorel Winter'- o<
arc “ourd Major Zrane there. "'e talked to Zolorel Jinters regarding the rneed for plare
and atout new TC on extended long rances of the 1R0-7-1 program which he approved ar:
marred up to 1-7 & sent on for hirher anproval. Vent over with Jrare ¢ caw “olorel St
gard in the plare assignment divisior and talked atout planes. Had lunch with him ars -
wert tack to talk to Colonel ZTaton regarding vlanes to 189-9-1. Vert over to look a+ :-
converted B-29 for transport. Fack to Bldg 2% & talked with Cereral Rives. Request ‘or
planes agrred upon and 3-29 will te availatle near the 1st of June. 120-7-1 required =:
1ves., A for Ps in Drexler's office not yet signed. - will be sent on to Watson Lab- 1:
Crare had reservations for me on the Zpirit of St Iouis and we left Jayton at ? pm.
Aoril 24 'Yed. Discussed with Zrane possibilities of gettlng sound through the grourd -:
of the ocean sound channel and atout the possibilities of a balloor such as Piccards.
Arrived 1n MYC about 1020. Zalled Watson Labs and then we took a *axi up to Bwing'c of:
at Columtia. After Swing 1-2 class we discussed plans for 18%-5 and 189-7-1, btoth =zl:-
¥ield and long range channel program. Left Twings office atout &. Crane registered at .
Lexirgton and I caught 740 out of Penn Station and arrived at Red 2ank at 845 o

April 25 Thurs. Up to “atson Labs. Jorked over notes of conference with Zwing yesterda:
“rote up both travel blarkes and sent them down to Travel Crder Section. Talked with <a]
about I travel forms. ''rote up letter to Wright Field requesting use of second crash
wrote RER for Mark 2 hydrophone. Talked to Lt. Hungerford regarding request of this.
Stepanolf, new physicist for WLZIRL in this pm. Crane left for Wright Field tonight.
April 26 ri. Up to Yatson Lats. "ent over purchases already applied for with Reinrazle
Wycxoff in this am. McCurdy in pm for radio parts. Yent back to Oakhurst with McZurdy
this PF

April 27 Sat. Left Red Bank about 730 A¥ with McCurdy in his car. Drove through NJ at
TRenton & down to Philadelphia. ¥ac left me off at Clrey at subtway station. Contacted
Marion at Bankers Security and went by train with her to Newton, Pa at 100 P . Stayed
with Tlaggs.

Apr 28 Sun. Wayne & Marion drove me over to Trenton, NJ & I caught 1020 am train into .
Went up to Zwings about 1215. Joe Worzel there & Hilly Barbour. They left for Woods Zol
acout 2 PV, I caught 550 train out of Penn Station to Red Bank, NJ

April 29 Mon., Up to Watson lLabs. Checked over at library to have some periodicals obtai
“lent over water work with McCurdy regarding what is needed in way of purchases. ‘lent ov
to Oahhurst with Roke, new engineer, former Lt. Commander in Navy. Talked to Tha
Ireland regarding Eglin Field work.

April 30, Tues. Up to Cakhurst. Went over equipment that would be left there and what w:
might do when rest of people gone to Whitesands with Wyckoff. dyckoff and I took car ¢
~atsom Labs to conference with Zol Duffy of Weather Bureau, Capt Kellogg and Col Gault.
Discussed weather problems - on eqpt? and S658s & aerography neede in coming work. Disc
equipment with FeCurdy pr: and tried to find where demolition cable could be located.
¥ay 1 Jed. Up to Watson Labs. Talked with Stepanoff and Wyckoff regarding work to be do:
while crew was recording 'hite Sands in New Mexico. Commander Navy arrived about 1130 a
ard we held a conference - Gault, Compton?, Dove Crare, 'lyckoff, Hungerfield, "aux and
myself regarding Navy participation with us in Crossroads. Captain Kellogg of 'leather
Service over pm and talked with Crane and I regarding €58s, airgraphs, etc. Cot travel
orders etc to Columbia tomorrow. Wyckoff and about 11 others leaving for White Sands by
plane tomorrow morning. Up to lab tonight with Crane.

Llay 2 Thursday. Left Red Bank on 8 an train, off at Elizabeth and took ferry to MNYC.

Up to GCT and then up to Doecs. Too late for talk with Fellogg tut ir time for conferenc
with Ewing, Lane of Columbia, Gallo, 2radford, Dove and Crane of "atson labs. Conferenc:
went over contracts with Columtia and WL. Crane and I talked to Dove for short time af:.
dinner. Caught 1130 sleeper to Boston tonight.

ray 2 Tri. Arrived Yoods Hole 1045 am . Yent over to Falmouth with Dorothy. Up to lab ;
with Joe W, Talked to Jinm Feoples re his amplifier and le-el recorder. Zurp and Eit ove

zonight.liaw Toluntcus Y.
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nay & Zat. Up at WiCI this am. Cut -vitkr Johr ZAing takirg totiom shoi:z in water. o
wlin Joe on hiz toat this pm. Cver to Jim ard Rowes torlghkt and to Tuzzards Ray tou:
Lav © Zun. Up to 1CI atout 11. ert over deep water equipment with Joe Jorzel and
Peoplez. Jinm ard I cauvght 00 pm “rain %o Toston tornight, got 1120 pr Cwl to0 V7
Fay % Yor. Caugh* (25 train out of Ferr Station to Red Zank, Arrived Red Tan: 770 ar
tus out to atcor latc. Thecked a+ litrary for caps?rilitarinfo. Called Lp sorris o
ard wrote supply requect. 3tepanof® in ©m Cakhurst. ''rote up weekly report to vaiscr

for 190-7-1. Arranged iruck to take fathoreier to ‘yack, 'Y, for 10L' Yoat ard ori-

-

' d -

microbaragraph from Zolurtia. Vernt out o Cakhurst and saw "ool'e who is workin- or. ¢
meter, arcd got fathometer Il'T-1 ready to serd to wyack. ‘lent over list of paric neec
1839-7-1 with Feoples. Feovles =sigred in at 'Jatson lakrs tocay. Capt Kelloge in from =
Iabs re how they can help- rough draft of letter of request to te written ty 20l Cra:
Got travel orders to !'YC tomorrow and to Hlyack,

ray 7 Tues. Jim Peoples and I caught €08 train out of Red Zank ard arrived “wing'c c-
atout S50 am. “Tonference at Swing's office CGCallo, Bradley, Crane, Feoples and I frec-
Ltabs, lane and Zwing of Columbia and Tselin and eCrory? of WiHCI regarding 159-7-1
of 'HCI with Columtia. Confererce later Izelin, Crare, Dwing, Feoples ard myzel? rec:
techrnical procedure and nlan for Atlantis, Anton Dokrr and tuo toats of Yatson Iabk <
sunmer and next winter. Crane, Peoples and I 1left about 240 pr: for Nyack, NY in Arr
Arrived ir Nyack at Peterson's Shipbtuilding Co, new 10L' beat 2778 docked about the .
time. "'ent over all changes ard additions to the btoat with Gifford ard rade plarns fo:
version to our reeds. Left Nyack atout £&. Jim reoples and I caught 740 train out of -
Station and arrived in Red 2ar’ 9 ol i

'ay 8 ed, Jim Feoples and I went up to 'latson labts thiz arm
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=2 2 ‘on. Calthurat, Zold 'rae hit about mildricht - ‘enperature down :o 15% - stror--
wind. Started prepara‘iorz for Alanogordo trip; Teltlins Rubicor drums ard -al-arore--
ready.

2ec ® Tuecs. Cakhurst. Yoried or uctlicor drunc and fal-ranometers for Alamogordo trir -
=tenanoff or Aurust 9 data - "i{-iar Woring up cruicze *atulations. Cli-a setilng up -
~Q 2

a2 for Alamogsordo. Cot osclllosraph operatirgs with ? ™-21 microprornec.
c2¢c & “ed., Cakhurct. et up 20 s=2c ralvos ard onerated “or several AOLRE .. Ir

to safety meetins, 1. ZThartz set ut Rublcor iIn dar® box ard took ceveral >aC0oY
l sec gal~, lMacde up li:t ‘or Alarogordo.

2ec £ Thurs Cakhurct. ‘ored on relai:cs for serup at Alamogordo. Mclurdy % i:i- JXOLE G
=21 overations, Joodruff and hantg cettirg rnotors,etc ready for trip. “‘ernt o.er
woris at Cakhurct with “'i{ia».

Jdec € Fri. Cakhurct. Jorked or equipment for \larorordo. Ieft at roor, causht 17¢ -+-

e

ew York Zity. Zontacted Zarl Cerdes ard Zd Zchempf at United Ceopnysical cffice., 72ur-

= .

also in IV office. Went out to eat with Carl and 7d and discussed future wor!, The: :
Jot oper for me ir Alaska ard also later possitilities in Turzey. 2d cavght plane ou-
acout 745, Left or 1215 tonight for Asbury Park.

Jec 7 Zat. “ent to Cakhurs: 10 - 2+ ""oody ard Fhil there gettirg ready for iAlarorords.
Teoples up for awhile pm.

cec 3 Jun. Vorked about 7 - © hours at Cakhurst. Chantz and Teoplez there - cettir

T4k " A
whe wia
-

-
uh‘ ." -

etc ready for Alamogordo. Yent over all theoretical work on flightc, etc wiih Teoplec,
Dec © Mon. Qakhurst. ™inished gettirg all equivrent ready Ior Alamogordo. Chantz, ‘o
4ent to ‘Jatsorn lats. Got checks and travel orders. All equipment loaded or trucks ard
to ‘Jatson late pm. Talked to Colorel Duffy a while about future plars.

Decl0 Tues. Woody, Chantz and I left Cakhurst in staff car abtout 9 am. Arrived at e::
airport 10. C-%4 in from “iddletowr atout 11, bringing Fall and Cakes fror .right -4
Loaded up all equipmer: on C-5% and left Newark atout 145 pm. Lewis, pilot; Clowry, -
pllot. Arrived Cklahorma Clty about 945 pm EST, Cot rooms at Alr Dase Hotel. Yent in+o
homa City for dinner tonight.,

Dec 11 Yed. Cklahonra City. “aited for weather to 1lift. Unatle to leave in tire <o Trezc:
Alamogordo before dar¥., At Air Race hotel tonight. Squipment from Johns ropkins Uricer:

transferred to MOCUL plane, including warhead of -2, U4 sclentists & crew, irecludins Z¢
g€ano? . Called Jimmie at Fairview, Ckla.

Dec 12 Thurs. Left Cklahoma Clty in C-%4 at 0R00 COST. Arrived at Alarnogordo about 11 2
Met Major Pritchard at air base. C-54 unloaded warhead material first ther all rCGlT ec
which wert to North Hanger. ent over o Prichard's office, met rajor Magulre? arnd :al
over prospects of serups. Yoody and Phil worked on equipment pm. Went up in I-3 witr 59
Fack lookinrg over country of proposed sites. 'JAC corporal launched at 4 pm. Yorked or
equipment tonight. otaying at BQOQ.

Dec 13 Fri.oody and I left Alamogordo Air Zase in Aeapon carrier and scouted out area

of White Sands and Turoro Lake. Got lost on ordnarce map we had. Located Tower and K st
Jent to Proving Ground. 3aw Xarsh argd Major Grant and got good locations and one of zoc
maps. Left Froving Grounds about 2 and went up west side of sand area to site A
Arrived there at 4 but over very rough roads. Back to Alamogordo Air Base at €20. "har-
Alamogordo working on T-21s, BST and Erush equipment,

Dec 14 Sat. Yent out Hwy 70 this am toward Froving Crounds. Turned off at White Sands :
Monument and drove to end of 9 mile road in park, about half in white sand area. Tound |
ation for #2 site which is abtout JO0 miles rorth and a little east of launchirg site. 2a:
Alr Base at noon. Went out north looking for Site 3. Tried to get through Ordnance Gate
needed key. "ent back and around ty Alamogordo ard Tularosa but couldn't get ir there. -
to btase, got key from Frovost Farshal and went out to Ordnance Gate. Found it did rot 1

in right -are back to Morth Hanger and took road out fron there, firally lanrdirn;
tombing area about 35 mi from base. Lelt all Rubicon equipmert there. Pack at Sase £L§5

Dec 15 Sur, Got all GR3 recording units and went up to site 3. Set up both Puticor ir *.
ard GR3 ir small tuilding. Cot recordings on toth. Rack through Tularosa and Alamogordo.
2ec 16 Mon, Signal Sorps people, Dr Kare and Dr “rershau in this am. They are planning -
measure tirme interval tetween btursts of meteorites at A0, 70, RO secornds after launching
“ent orer our plang with thren. Pacired eqpt for Site #2 in 'hite Sards. Thantz arné I stay

=
S

settiinz up apparatus ard ""oody wen* tack for equipment for Site 1. Left 3ite 2 ako it 2

-

ard went to site 1. Set up equipnert there., Tinished atout 7+ 70 Alarogordo for iinrar.
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1
ez 17 "uvee, "9t Thartz 31 Jeet to uize or Station 3, ent ou: <o <! made Jlral checsc -
Thartz ztaved ‘here, oodruff and I wert to Statior 1 ard made firal checks there. ‘oc
- - : n
drore me to Ztation 2 ard thern went tack to 1. 7-Z rocket weri up at acout 1015?“G -2
M 4+ N

recox=zire - ! trace « Rutlcon at &, Joocdruff got 20 & Rutleor at 1 -though nac inters
ence aith other group. Chantz ot 32 2 & ubicor reccori at <=, 2ack to .C, about 12. =

lecor & 27 recordings not ret de-eloped.
~ec 17 fed.:haﬁ*“ ard I went out to Sta 3 ard rot all equiprert togelner ard cachk tc

-

atout 1 - went in torrowed weaporn carrier. Joody arc Jeflf “owler 100X Otnar wWeapor <z~
aré 2¢cilected all equiprmert from Cltec 1| ard 2, Facked all eq:iarent 24 rorth nanger =
loaded it irto truck, which was ther. put on plane. Got data from '-2 Jirirmgs from -xis

cffice. Left Alarmogordo atout 720 pm in C-34 and went to Z1 Faso Zigzc Tleld,

Lez 1© "hurc. “ent down ‘o Z1 Faso this mornirg and ther acrocs to Juarez., Zacs to ‘i
Tieli atoutr 2° O pn. T-54 left Z1 raso 40C prm , larded in ratterson Tield, Jayton, Crlio
Dec 2C “rl. _ef+ Dayton atout 2 an & arrived ir Clisted Field near larricburg, Fa accu

noorn. Lt 3arroll and Tlowry drove us down to Pa RP station. Cot 120 out of Harriscurs
arr*,p* irn Yewark 6 om. Taught train to Astury Fark.
Dec 21 3at. Thantz went down to Oakhurst and developed 2 Rublcor recordirgs from ‘hite

d 2o “PCC“Ai“F at Site * 1. Cite 1 recordirg »oor, ﬁoazicly .. Looked over recor:

ai"ed at Cakhurst on tonting run of 19 Dec.
Dec 22 Sur. Cut to Feoples thl:z evering in Marlsbero.
cec 23 Ton. Calhurst. orked on Alamogordo and Tlight 13. Mad flicht # 1& this pm. - 2
tormbs ctarting at 2 pm. Rar CR-2, Zrush and Ruticon at lat. Joolrulf +ernt. out to arn:.
#ith van and Rubicon but results NG. Mo shots apparent on recordirgc:.
Dec 24 Tues. Oakhurst. Jlosed dowr atout 1120. “Jorked on Flizhti 14 and work from 277,
Started Stepanof® on extension of Aug 8 flight. Into IKVC FI' and caught 10%% cleeper tc
Dec 2% Sat. Zold '® winds and storms all day. Unatle to get roads cleared oul. Cancell
recservations for this evening to h;u.
Dec 20 Sun. Zaught 805 sleeper to I'YC this evering.
' “on.Arrived NYZ about 915 am - caught 1040 out of Fenn 3ta, arrived Asbury Farh
about 1 pm. Jorked on Alamogordo results. Went over work with "cCurdy who prcposed nev
type instrument and warts authority to go ahead with it.
Dec 31 Tues. Cakhurst. ¥light #4 1% this mornirg at 1040 - 1105, “oody went out to Tar-:
and recorded on Ruticon drum. Recorded also on Ruticon drum T-2- 3rush and GR3-T-23. Ze
sorobuoy 1000 ft * west of T-P-0. Times 3quare tonight.
1947

Jan 1 JYed Astury Park. Snowstorm pn
Jar 2 Thurs. Oakhurst. Worked with V on flights 12, 13 and part of 14. Got Alamogordc
results together. Zonference this pm with Zolorel Duffy ard showed him ny results -rith

%%EE -_Tpdoqih .%amqgg;da with ¥ on Flights 14 and 15 and started FYU data of Sept 1.

Stepanoff on extension of August 9 results. Conferernce pm: Dr. zwing, Spilhaus, Dr Fer:
of Zvans, Duffy. Discussed Evans program and air flight and Alaomgordo results. Made 2
angements for cooveration with Zvans in coming tests.

Jarn 4 Sat. At Cakhurst atout 3 hours. Finished getting velocitles for 3ept 17 flighz a-
started work on data of Cct 4 cruise.

Jarn 6 Mon. Cakhurst. Finished velocity data for Cct 4 and Cct 1€ from NYU meteorologic:
studies. Stepanoff finished Aug 9 data and started orn # 1 of Zept 12. ¥oved irto new =
inrg next to T-8-0 today.

Jan 7 Tues. Cakhurst. 7ivian worked up ray paths, time and distance for ‘el #2 of Sept
Started on Aug 8 data to get Stepanoff's figures together for study atove 1f£ kms. ‘lent
scouting for location of sono buoy west of Oakhurst Arm about 3000 ft. Zhantz and .ooa:
on calitration of Alamogordo instruments and fixirg up of equipment for field uses.
Jan 8 Jed. Cakhurst. Jorked on Aug 8 cruise, making final calculations for sky wave.
‘el #3, Zept 12 cruise. "Joody and I went over to high ridge 2900 ft west of Caxhurst
sonobuoy which worked into CR2

Jan @ Thurs, Cakhurst. ‘Jorked on sky wavre data. 7ivian and Stepanoff on Sept 12 ray pa

Tight # 16 at 1200 to 1220 pn. Yo noticeatle results. Used sonobuoy at 160' hill tach:
late.

Jar 10 “ri. Cakhurst.Into Jatcon labks at ¢ to take sup r"iso“ z test, .ra?o*ski, Peotl
T tert 0 Jatp Tvans ard discucsed resulic of "2 roclet recordings informally. Tiight

X - T 7 o~ ~ 7 e
Fi=s IT17 1700 %o 1£20, “oxFed or =k save fata
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car 11 >a¢4. Cakhurnt. Jorkai or ckhy wave data of Aur . Crew ur cur es for lower ard .
stratozohere., Rerurcs? trousht in calce laior from 'right Tleld

Jan 12 Sur, Ca"Burzt. "'orked or sky waves Aug Sth and Sth. Cot out letter to Cutenter:
pertainins to thozse two day:=.

car. 1°% Ton, Calhurcst. Worxim~ on csky wave curves. Made plars for Alanorordo this "rurs

Jar 1L uec, Cakhurct, Callitrated instrurments A-21 to take to Alarogorso. Rainirns
Jed, Ca”nurst. Startec writep of "-2 rocket 'rork. r C'Day ir frorm iaitsor 2ar

wert oer '-2 rocket pro:ran with him. Tinished calitration of T-21lg¢ on T2 7., ’'i-izn

1 [1.

1zhed s7y wave curvec. JWor=ed on Zec 31 Joodz role recorcirgs.
~ar 1. Thurs., Oakhurst. All 2quiprment for ilamogordo pacied ard loaied or. truc” to. <
with "i-iar on sky wa.es of ius Q N ard %th.

can 17 Prl, Calhurst, Confararce with Capic lLexiz, “lowry ard Duff of Clrmsteal TMlelld =
LOCUT at 1""?0 regarding bomts, future flightz, etc. atherateciar fror Vewman's grous
ctarted wor!" thiz roon - for tvo uweeks, - worl:ing with "irlan. Yoolruff and Chantz we:
up to Uewar's with equiprmer:t and loaded or F-47. Yent up at 2 pm by staff car. F-47 l-
Jewar 222 pm, landed at Fattersor for fuel, landed at Tirler Field, Ckla Zity 120 a-.
Ctayed there overnight, Cfficers ManJja” ard lLayden.

car 1° Zat. Left Cklahoma Zity about noor and went ac far as imarillo. Ctared at Amax!
at Zlinton :lotel

Jan 19 Sun Left Amarillo atout 1123C 7T - arri-ed Alamogordo 123C pm RWET. Urloaded -
ment off plane and nut ir rorth harger. Unpacked GR-%c, T-21 zal: a.ror'etp..._.. 3 T-21c a-
gal-rarometers broken. Repairing toright

Jan 20 or Alamogordo. Tested out T-21s at north hanger with GR-%s. Loaded up all equ:

for ©°7-3 :d Aukicon drum ard went out to Al tower. 3Set up house alorg road acout _,/-
southeast of the tower. Ran out 3 1000' lirnes for the at 1209 radii. Set up dar:
tent ard 2 gal’ L&Y broken suspensions. Jorked orn timing circuiis, T-21s and gal.- 2-

Alamogordo Alr Base.
Jan 21 Tues \lamogordo. "ried out rmore T-21s with GR-2. All CK but one. Jet out Site
Zwy 70, C&C35 marker 'Dona'’. Laid out 1000'cables, cet up Ruticon. “went out to end ol
line to station G but could not find C&CS marker 'Town'. Yent tack along lire towarc
houvse & set up site 1, catles ard Rubicon drum at intersection of G line and C line.
Sites now set up 6, 13, 19 mi from tlockhouse, all about 2 ni east of N lire from tour
site
Jar 22 ‘Jed Alamogordo. Macde rounds of all 3 sites. Set up I&N at Site #3, & surveyez -
tower. Took T-21s and GR-8s to Zites 1 and 2 and set thex up ready to operate. Toox
Rubicon recordings at Site 1 and 3 to check galranometers.
Jarn 23 Thurs. Alamogordo. lLeft alr base atout 900am. Eomting postpored from 11 am c °
ent out to Site 3, surveyed to towver. Got GR-3 recordings. Left Thantz at Site 2 arc
to Site 2. Joody left Site 2 and went to site 1. Zombing delayed bty 15-3C minute inter
from 3 pr to 519 pm. Got good recordings at Site 2 . 2oth other stations lost to triar
ulation acc't radio communication though Joody had CR-Z operating but without direciic
instrumnets.
Jan 24 Fri. Alamogordo. Checked with Major Pritchard at tase. Left about 830 and picke
all equipnent frorm 2 sites. Surveyed Site #2 and made rough survey of Site 71
Jan 25 Sat. Alamogordo. Sorted out all equipment at north hanger. Left GR2, Ruticors 2
bprergnethers Facked up GR?'s and other equipmert and loaded in C-47, "‘érroll and cnc.
in C-47 from :'iddletowr. ready to lea e tomorrow. Worled on Site 2 recordirgs pn. got
azimuths and angles of ascent for 2 main explosions. !'ave high angle of ascent.
Jan 2€ Sun. Left Alamogordo about 230 an in C-47, Lt Cherry of Alamogordo pilot. Larde
at Scott Field, 3t Louls for gas & eats, and then to Fatterson " ield, Dayton, Chio whe:
we stayed overnight acct tad weather east of Fittsburg.
Jan 27 Mon. Left Patterson Field abtout 930 am, arrived in lewark near noor. Chantz ard
WJoodruff left by train. I went to Cakhurst with truck and equipment.Arrived abtout 33C
Feoples going to..Washington tomorrow to V-2 panel meeting w#with Trakowskli.
Jan 28 Tues. Cakhurst. Yorked up diagrams for aziruth and offset distances, also angle
descert from 3ite 2, Alarogordo. *ent over recording, got about 20 recordings on first
part btut only 2 or dowm part.
Jar. 2?2 Jed, Cakhurst. “orked on latter part of V-2 recording of Alamogordo. Got 2 rece:
Zesldes 2 large ores, tut very poor. “iorked up possible tra..;:ector:, of '-2 rocket. or:
up future >rocram for Alamogordo - Thantiz 2 Cl* ra leairz atout 10 “nbrvary for zeri-
~armaran:

vr'l -qr-' \‘- r\. 5, - t“- * ™ + -L, ﬁl "L - R,
ACyyangn pomt ther e are zaseing up Tet £ woclet tut ctartirz on definiis srsova-
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van 30 “hurz, Ilotted up argle of azinmutrh against angle of decscert J0r -2 zacordins:.
et acide *his wors for conting runs. "'orked on Tliskt 1° witr “iviarn, Ztarted Dileer
or calculatlons with Aur © and 7 data, reworkins calculatiorc doe tefors. Thacke o et
on “lisnht 1° - thoy appear to te 3k waves Lnough anrle of dezcert is not recular.

car 1 “ri Calhurst, “orzed with Elleer or Aug S calculaiiors., Tirished up for tosn
ana rellected rozsi

tilitlec, “'ent over Tlight 1€ recordé:z. Tourd that all =7 =-rese a-:
wa rec.,

Fet 1 2as, Ieft AT, for Fhilly or 940 %uz, arri-ed at Mariorc apt atout 1., ‘ayre zzc-
wor: atoutl 5. Afier dirner we went out “o llewtowr ard stayed overrnighi.

.0t S cur. Zrove up to lparta IIJ with Tarion ard layrne. Saw Dorot..y, Joe and family.
Steenland L family 1i--ing there with them. Saw "‘orzel: pn. Id Douglas ir tonight fer °
mirutes. Joe %001 e over to Doer & caught ©5° {irain, then 1120 out of ren- stavior,
cewarl:, Arrived AT atout 1220

‘et 2 or Cal:tnurct. Teoples in “achirgton regarcdings talloon ascention in Jure. l'ade el
for flight 2C which was rad= this pm 1300 to 1320 irn con;ur.ctior with inziruvr-ents ir -
doute Just south of east, no resultz. "orked or z!: wavez fror rlizhts 1°-1c,

Teb 4-°-€, Tues, ‘ied, Thurc, Oakhurci. Thecked over all csky wave plcks on Tlizhts ¢ -
~ent over Loran data and nlotted up to get accuratie plare zpeed. Flotted T - X curre -
wi.ese flgures. “'orked up Cakhurst corrcetiors for slevatiors and replotted 2all valyes
relocity - M™lizhts 19 - 1S, Received Suterberg letter in which he had worled out Aus ~.
cata. Tert over this method and worked over thae data again. Unique solution rot otiz::
Jent over possible experirentiz in 'lelios' talloon Jure with IFeoples.

eb 7 “ri Cakhurst. 'lorked on 23, 24 Jan T-X curves. 7 files 23,24 Jan forr-z, startz: .
YU data. Tileern worked or least squares-"a , ther or Cutenterc's metlod appiled to :
data.

—et ? Zat Caihurst. worked on '-2 roclet in‘ormation 2> Jar. Used netecrologsical irnfe:
for 2 explociors. Tried to get 7 at height of explosions tut seers ‘oo low.

+eb 9 Jur Asbury fark - worred on calculatiorns of flights, setup? ard calzulatiors ‘o-
rockets,

=eb 10 Mor Cakhurst. “orked over Alarogordo Radar ueco stations for 23 Jan 1947 recor-
and made plot of 7-2 rocket D - i using all radar data. ‘ert over all equirnert to go ¢
Alamogordo. !"ade plans for departure Thurs. 3et up 3 sec galv in T-9. "ivian checked
"elocity from caps with temperatures ard continved on Ceot 22-27, Tlights 12-17, Truize:
YU data. Tileen in pm - worked on formulas of. seismic refraction ueing straight li-=
line - Aug 8 - 9, Finished this and went tack to leaczt square colutiors of Jan 27 -2L
fet 11 Tues Cakhurst. Tlirht 21 scheduled for 8 toright postpored until tomorrow. “ori:=s
Cct 22 datla with sky waves to Highland Lightc. Jent over all records. Yave 272 consecutl
shots to [.L. Oliva left bty train tonight for Alarogordo.

et 12 Jed Cakhurst. Vivian & Tileen worked on temperatures and winds Cect 22 & 23 and «
up ray paths for sky waves to Highland Lights. All equipnent for Alamogordo assembled a
loaded on trucks for Watson Labs this pm. Flight 21 at midnight tonight. McCurdy, Charn*
Woodruff, Ball, Hor?, Rigny present. Dropped 20 tombs 1200 to 1237. Yo signals recei-ec
elther sky or direct waves.

et 13 Thurs, Got special instruments for 1 cycle from MecCurdy this AM. Drove up to ew
in staff car- Thantz & myself. Loaded P-25 this pr tut could not get all equiprent on -
S reels and box of equipmenrt ? . Left Newark atout 330, stopped in 'iddleto:m, :
Clmsted Field for 1 1/2 hrs tc eat and gas plane, thern left ard landed at Zodman Tield
side Fort Knox, Louisville, Ky. 3Stayed at Cfficers Jlut tonight.

“eb 14 Tri Left Louisvilleatout 930 am. Stopped at Tinker "ield, Ck City for eats ard r-
then to Alamogordo. Arrived Alamogordo 430 pm - contacted jatson Iat and got truck. Unlc
all equiprernt from P-25 & took part of 1t to Yorth hanger. 2-25 crew:It l'osher, It Alte:
et ? Cliva arrived Alamo. by train this ap

Yeb 15 Sat. Moved eqpt from north hanger across runway to stowage building. Thecked T-Z°
GR 8, Thecked galvanometers, etc

Zeb 16 Sun Alamogordo.Qut to Tower and Dona sites & surveyed in instrument locations -

1, ' N

te station(ed’ in shape. Ran out field wire at Dona station.

2 ion Alamogordo. 'ent out to Tower ziic and se: up Springnether and NR? equiprer=:.

2ublcon 500 ft from GR3. Took trial recordings or both equipments

et 17 Tues Alamogordo. “lent out to Jona Zite thi: aornirg. et up G ther rhil toc™ -:
i wernt grax 0 TRP Jower [ siie. TAZ corporal zhot off abgut 215 tud -rfin 13dtl: oli-o--

FhCorisa gt':orz.ng Fgflrat”fci:r"éftgcigecgiﬁifcrcgf=t? gzgf*é“aﬁ B g:tilul e
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rot come 30 sot rilelnto Arm: tase. Thil ir later. ery windy for recordir-,
ver 10 "'ed. Alamorgordo. Got radlos from “atruz of igral Jorps ard rot trin tickets .
tomorro~., Rar test record:z or Publcor at toth zites and checled »~erythir- read: for
tomorrow.
—eb 20 Thurs. Alamororio. Cut early to sta‘ion a: Tover. left Thil off 4izcre and wer-

to Jora Jite. Rocl'~t delayed from 1C %o 111?2. Poih stations zot 7ood recordircs excszt:
1 77=1i5 or Coth ‘M. Worked or "R? records toricht.
nec 2l =,

sxi., Alamororco. Jent to "hite Zands frovin:- Orounds wiih Tritchari, ™agni
> Fhil thisz mornins for 7-2 critiques, 0630 to 11C0. ZTanister from reccke+ urpacke
c vp ard firally found this pm tetween 71 rFaso and \larmogordo. ‘0 “rarcnhor
tack to L.J ret, "or¥ed or NR-2 records today
eb 22 tal. Alarorordo. Vor:ed or data all day today. “orrelated tetweer “he Tover ar-
“ltes Tor «eeral sources. 'Torked %total travel times for ascert:z to*h Dora ard Tower -
Fot averace —eloclties up to atout $5 kmes, -elocity ircreases “rom atout 40 kms up *o
AD. Averare veloecity at S5 Fms is abtout 220 reters per sec.
et 27 Sun. 'Torked or detailine record from GP3. Added nore and made T-) move U
75 kme, giving velocity of atout 420 n/sec at top.Fhil arnd Zal weni out ard picked -
ment - T-79s and GRS and checlzed all pickups.
et 2L or. Alamogordo. ‘Taited for air transportatior ‘oday tut rore available and -a
te any until Thurs at latesi. orked or ’'-2 recordings, frequency and characteristic -
yeis - T-2., Sal and Fhil out to Tite at Dora and recorded AT Corporal at 1400. Co* z«
waves 1n about 7 minutes after it had left r~round.
Teb 25 Tues, Alamogordo. 'ent out to Tower Cite, surveyed in #€, toolr dour shelter. Tc
Site, set up GR3 1n shelter, surveyed in #€, w@ent to launching site, about 2 -3 miles
laurching area. Fhil went in to "JCTR and got permission, Sal ard I surveysd 1 cite “c:
with "TAC Corporal.
Teb 26 'led. \lamorordo. Jorked on CRS records of 20 Tet -2 rocket. Thic am Phil anc .
up Sounding? site for tomorrow's W.A.C. I left 7 prn - C-47 lloffran, Micsirger: File:,
pilot. arrived ir Yewark Can,
reb 27 Thurs. Arrived Yewark 9 am. Lewls, Duff,Mosher a request? in from »iddletowr -
way 0 L to conference and I rode in with them. Zonfarence re future missions. Zon‘fer
FI" Trakowsrl, FPeoples, Rying & myself regarding future operations
Feb 28 Tri. Cakhurst. Ewing in from Y72. ‘Jent over Alarogordo results with Zwing, Feo;
and Trakowskl. Cut to Peoples tonight
irarch 1 Saturday. Asbury Park
varch 2 Sunday Cakhurst. worked on calculations for wind trancslatiors.
iarch 3 Yonday.Cakhurst. Postiponed Alamogordo trip until tomorrow. gettirg together ec
ment for Alanogordo. Thompson going also to get inforrmation on borbirg rurs? there. o
on calculations from -2
¥arch 4 Tuesday. Thompson and I left staf< car abtout 930, arrived at l'ewark 1040. Load
B8-25 with equipment and left about 1230. Stopped at iddletown and picked up radio. S*
at Scott Ffleld & Tinker Fleld for gas. Arrived at Alamogordo 2 am. Crew 2-2¢:Hoffman,
DeTurk, Hancock
7% i-arck 6 .Thursday. Alamogordo. Snowing - rocket flight called off until tomorrow. Char
out to Tower Site and brought in batteries. Sal and I checked low frequency equiprent
went out to Tularosa site with it this pm. RPeady to use on 1 sec galv on Ruticon drur
' Zarch 5 "'ednesday, Alamogordo. Chantz, Thompsor ard nyself out to Tulerosa site and su
\i eyed out X setup and ran out wires. 3ack about 2. Oliva working on check of T21s. ‘lor
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orn radlo ard 721s until tonight

-arch 7 T"riday. Alamogordo. At 8 am Fritchard got word rocket would go of between 1C
and 1200. Phil ard S5a} went out to Dora and Launching Sites with weapon carrier. Hoff:
DeTurk and Thompson out with them in staff car. I took Jeep and went out to Tularosa s
Jocket off at 1123. Got recording on GRE but not time for Rubicon record. Fhil and 3al
CH records {rom their sites. Thompson reported or bomtirg sites for runs ard met and t
with Ordnance Officer. Ieft Alamogordo 345 pm , B-25 with Hoffman, DeTurck. Motor trou
on way and reached? Tinker T™ield 1200 with cylinder troken.

rarch § Dat, Hoffman wired Alanogordo and caught Yanjak & Cchneider (F4)? tefore leavi
for Florida. They changed their route and landed at Tinker ™ield, C.7. 535, Trourle wi-
thelr oll zauge and the troutle not repaired urtil 10 am. Ieft Tirker “icld 10 ard lar
at Zatiaercon., CfI from patterzon to Clnsted, Tlmested at ?pm. I ztayed ithers overniz-:

[T . —-— - @
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~arck 2 "r, Left Clmsted 093% am - CA47, Manjak and Schneider and landed at Newark 11°
~hompson and I took train to Asbury Park from Pa station. In Asbury Park 3 pm

March 10 Mon Oakhurst, Vivian and I worked on Flight 25, Parts 1 and 2. Started Eileen
on V-2 rocket recordings.

March 11 Tues Oakhurst. Vivian and I worked on Flights 25, 24. Flight 26 off today, Fa
1 at 9, part 2 at 2 pm. Good results! Eileen on V2 rocket March 7, Dona Site.

March 12 Wed Oakhurst. Vivian and I worked on records - Flight 26, and started Flight
Elleen worked on Dona site , V-2. Thompson and I went over Alamogordo plans.

March 13 zhurs Oakhurst. Worked with Vivian some on Flight 23 and 22. Worked on Tularo:
site of V2 - ? March. Eileen worked on Launching Site, V-2. Flight 27 today - at 12 noc
and at 4 pm. Probably last of flights.

March 14 Fri Oakhurst. Vivian worked on identification of returns, last.4-5 cruises. g:
good sky waves. Trakowski, Peoples and myselfwrote up report for General Reves on over:
program to be hand carried by Thompson to Washington. Eileen worked on V-2 records, #2:
March 15 Sat Oakhurst. Worked up survey of Launching Area and Tuleroso sites & plotted
sites on air map. Worked on V2 rocket March 7 records.

March 16 Sun Oakhurst. Worked on formula for sound correction until 2 pm - went over tc
McCurdys tonight.

March 17 Mon Oakhurst.Vivian plotted up all last sky waves. Worked on eqpt list for Al
gordo. Worked on formulas for wind correction.

March 18 Tues Oakhurst. Worked with V. Checked through all March 13 records. Worked on
Woods Hole recordings pm. Elleen working on V-2 rockets.

March 19 Wed Oakhurst. Reviewed Flight 24A trying to get some azimuths from Oakhurst bu
records very poor. Reviewed records of Jan 23rd and started on stratosphere calculatior
Eileen working on corrections Jan 20 V2 rocket from meteorological data. Baten? in fror
Florida Field Station, ready to go to Alamogordo next Tuesday.

March20 Thursday, Oakhurst. Went over final calculations for stratosphere data using
selsmtc methods, of Jan 23 data with Vivian. Got V=325 at 3 kms. Studied azimuths on t!
data and got w = 10 m/sec coming from south on June 23rd. Worked with Elleen on rocket
Jan 20thcorrecting for met data and plotting final H against X in kms from surface for
up data.

March 21 Friday Oakhurst. Worked on Alamogordo plans - Lewis & Clowry over this pm and
went over all future plans including bombing for Alamogordo. Worked on rocket data witt
Elleen and on flight data with V. Stepanoff on ray paths of Dec 13

March 22 Saturday Oakhurst. Went over all V2 rocket data. Studied azimuth - elevation
graphs & studled WAC Corporal of 3 March. Caught 53% train from Asbury Park - 1045
sleeper out of NYC -

March 23 Sunday. At home. Arrived Canton about 9. Left on sleeper tonight about 8 pm
March 24 Monday. Arrived NYC about 7. At 0930 went up to Math Department at NYU - Washi
Square. Met Mr Bennett of WL. Found that Dr. Courant would not be in until late and dec
not to walt but caught 1040 train to Asbury Park. Went over shipment ready for Alamogor
and over work for Vivian and Eilleen. Packing tonight.

March 25 Tuesday Truck at Oakhurst at 9 with scales - all equipment weighed - about 35
total including TORRID. Edmonton, Reynolds, Thompson, Porter, Godbie? and I left about
and went through to Mitchell Field in staff car. B-17, Carroll, pilot -- co-pilot. Left
Mitchel Fleld about 3 pm. High level winds - went southern route - stayed at Maxwell Fi
Alabama tonight. Thompson stayed behind waiting for B-45

March 26 Wednesday. Left Maxwell Field, Ala.about 9 and landed in Alamorgoro 3 pm
March 27 Thursday Alamogordo. Phil, Reynalds and I went out to Tower site, took in all
Pulled down tent and Rubicon equipment and took it over to new site west of Lake Lucero
Strung out wire, surveyad in site & set up Rubicon tent. Sal, Edmonson, Godbie?, Porter
welghing in equipment in Alamogordo air base.

March 28 Friday. Alamogordo. Went out with Godlers, Porter to White Sands west of air t
Located site and surveyed it, put up shelter and set up GR3. Phil and Reynolds went up

Tularosa site, Sal and Edmondson worked on GR8 and low frequency equipment. Thompson ir
with B-45 from Newark. :

March 29 Sat Alamogordo

March 30 Sun Alamogordo. Phil and I went out to Dona site and picked up some equipment
then out to Lucero site. Set up Rubicon and took a record. Tried to get through to Tula
site west of White Sands but couldnt find road.
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March 31 Monday. Alamogordo. Chantz, Bill Codbee and Ace went out to E. White Sands ar
Tularosa sites to make final setups. Sal, Edmondson, Peoples amd I went out to Dona s:
this pm and moved tent and Rubicon to #3 position and set up low frequency apparatus
April 1 Tues VZ2 Rocket #22 went off at 1310 this pm. Chantz and Don at Tularosa, Godtbt:
and Peoples at East White Sands, Sal and Edmondson at Dona, Porter and I at Lucero. A
4L stations got good recordings though low frequency instrument at Dona did not work o:
Aprll 2 Wed. Peoples, Major Magnur?, Thompson and myself went over to Lt Col-'McKenson
office this am regarding bombing puns:; There are many difficulties with the bombing he
mostly that so many new groups have moved in and are setting up on the northern? range
Thompson and I went overto see Major Mitchell this pm regarding same matter. Wrote mer
regarding proposed work to take to CO tomorrow. Peoples left on B-17 today. Don and B:
went to Dona and Launching Area sites am and got all loose wires. Don and Bill E went
Fast White Sands and Tularosa pm and got inventory and brought back Rubicon and tent
Tularosa. Worked on East White Sands record. V2 made 85 peaks - down course. Porter w«
on calculations pm. Sal and Edmondson took complete inventory and this pm worked on 1c
frequency equipment.
April 3 Thurs. Oliva and Edmondfon on low frequency equipment. All T-21s changed over
Stds. Edmonton and Bill G went out to Lucero and Dona, got inventory and brought back
tent from Lucero.
April 4 Fri. Reynolds and I went out to Osurso? Range and located PB1 bombing range. ¢
up wires and did surveying. Chantz and Porter on computations April 1
April 5 Sat Alamogordo.
April 6 Sun. Checked clocks. Cleaned out hanger and emptied trash out at East White S:
April 7 Mon Talked to Pritchard re 3rd car for tomorrow. Gave him memo of progress rer
for MOGUL project to date, talked to Lt Dyer of Signal Corps regarding for tc
firing. Chantz and Bill went out to Tularosa and got that site ready. All equipment ct
for tomorrow. Edmondston and Reynolds ran drum recording of McCurdy low frequency equ:
ment at base. Porter and I worked on amplitudes and frequencys of all recordings Apri:
firing and started calculations. Olive worked on calibration of GR8 recorder attenuat:
Got 3rd vehicle and all trip tickets for tomorrow.
April 8 Tues. Ace and I went out ? am to Osarco site. Arrived 9 and set up radio and T
Rocket due at 11, delayed until 1710. Very windy then, all settings at 8. Ran 3 rolls
nothing came in. Chantz at Tulerosa alone - Godbee and Reynolds at East White Sands -
and Edmonston at Dona - all sites windy but 3 closest ones got some signals.
April 9 Wed, Worked on yesterday's records. Made picks on Dona, East White Sands and 1T
Found nothing on Oscuro site recordings. Don and Bill G went out to East White Sands =
and took recordings with pistonphone to get GR3 attenuation calibration. Sal Olive lef
pm for San Diego. Wrote letters to Vivian and Jim P tonight.
Aprll 10 Thurs, Ace and Phil worked on rocket recordings. - agimuths vs elevation angl
Don..and I went out to Tulaarosa Range and checked bombing sites - bombing range Jjust r
of Range Camp and another site between that and our Tularosa site. Triangulated in wit
Tularoas Peak, etc. Thompson left in 45 for East. Godbee and Edmondson went with him.
April 11 Fri. Don and I went out past Tularosa Site looking for bombing sites. Went ba
to Alr to Ground Range and to air strip. Chantz and Porter working on calculations V2
and T-21 calibrations.
April 12 Sat. Alamogordo Air Base
April IE Sun., Worked on formula for triangulation without using compass - Alamogordo A
April 14 Mon. Porter, Chantz and I worked on GR3 and GR8 calibration curves for freque
and attenuation settings. Don worked around equipment - Don, Ace and Bill got apartmen
at air base, Wrote letters to Vivian and Eileen tonight.
April 15 Tues Alamogordo. B-29 arrived today - Lt Ball, McCurdy, Woodruff and MOGUL pe
onnel - 41493: Lewlis, Wolk, Burnhoff, Adams, Duff . Worked some on instrument calibrat
Lewls, Ball and I checked with Major Pritchard, then to Major Mitchell's office regarc
bombing sites. Mitchell said CO had turned down bombing from air, but we could have su
charges along Tularosa road. Went up in AT-6, light plane with Capt Runcraft and looke
area west of Tularosa as far as the mountains, where bombing sites are to be located.
April 16 Wed. Alamogordo. Chantz and Reynolds out to East White Sands and Tularosa sit
to check GR3 equipment for tomorrow. Porter and McCurdy working on low frequency equip.
for V2 tomorrow. Woodruff, Ball, Work and I went out to Dona site then to Launching Ar
site. Strung out wires and left equipment for tomorrow's firing. McCurdy working tonig

on low freq. Oliva in from San Diego this pm
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April 17 Thurs. V2 firing #24 scheduled for 11 am. Chantz - Porter at Tulerosa Range;
Reynolds - Woodruff at East White Sands, Woodruff with low frequency equipment for |
trace GR3;01iva - Kabassa?, radio operator on B-29 at Dona Site, Bill Edmonston arrivec
by car from Florida about 11 and went out to Dona -- Captain Lewis and myself at Launct

Area site. V-2 postponed from 11 to 1610. 9 explesives supposed to go off, SCEL, only !
worked. Tularosa site - had bad instruments - had 3 working but in line; East White Sar
- one short roll, then paper Jjammed; Dona Site OK; Launching Area site - OK for first -
rolls, paper Jjammed on third roll. McBurdy set up low frequency in hanger, north side,
on Rublcon drum but recordings questionable - as SCEL radio transmitter interfered.
April 18 Fri. B-29 took off for Middletown and Newark about 730 from Alamogordo with al
personnel that came down with it. Wrote Peoples a letter regarding split-up of equipmer
so that bombing runs could be continued on East Coast. Plans are to have Edmonston, Re)
nolds here with 2 sets and take Oliva, Chantz w 2 sites for the East. Set up equipment:
Sprengnether & 14N galvanometers for Helgoland experiment & run equipment 1030 to 3 Pun.
Checked over all recordings. Oliva and Reynolds out to Dona and brought in all equipmer
except wire,

April 19 Sat. Into El Paso with Bill E this am. Got reservations to Houston next weeker
April 20 Sun, Worked on plans for bombing runs and V2 monitoring.

April 21 Mon. Alamogordo Air Base. Bill Edmonston and I went out to Tularosa Range and
checked 2 bombing targets, and located third bombing site 7-8 miles west of Al, near a.
flats. Chantz and Porter worked on calculations V2 -#24., Sal worked on equipment. Don
off today.

April 22 Tues. Alamogordo. Reynolds - Oliva out to East White Sands. Brought GR3 there
for overhaul. Worked up calibration of GR 8. Got curves for settings of 8 and for chang
in attenuation. Talked to St. James, Ordnance Supply, re 500# bombs. Wire from Peoples
Godbee ready to come back - plane ready to come down this week. Sent return wire to hol
plane off until after 1 May.

April 23 Wed. Alamogordo. Bill E. and I left Air Base at 0930 and drove to Roswell. Scc
out area between Roswell and Donali? but all irrigated farm lands. Finally back with f3
ing suitable site, 129 miles from Air Base to Roswell. Chantz went Tularosa range GR3 t
Oliva and Reynolds checking GR3 in base, Datn?on calculations April 1 rocket

April 24 Thurs. Phil and Ace working on V-2 recordings April 1 and 8 getting and
amplitudes. Sal and Don on GR3, Bill E. on clock checks. Saw Pritchard about Roswell t:
bombing. Saw Post Engineers and Major Mitchell.

April 25 Fri. Sal and I went to Motor Pool and got our driving licenses. Worked up suns
for Tower and Dona sites, OK within 10 minutes. Bill E and Phil got timbers from scrap
and went out on Tularosa Bombing Range to build shelters. Sal and Don working on GR3.
Air Base 130 and left Alamogordo 3 pm. Got room in El Paso at Hotel McCoy.
_April 26 Sat. Left El1 Paso on Continental Air Lines about 0930, went by way of Hobbs, M
land, Odessa, San Angelo to San Antonio. Wailted there about 2 hrs and caught Eastern Ai
Lines out to Houston. Got in about 0630, tmok bus to Houston and taxi to see Donnie.
April 27 Sun. Houston with Donnie and family |

April 28 Mon. Down to Sohio Geophysical office with Donnie and Roy Bennett. Went up to
Abbott and Stansell about a car. Caught bus out to airfield 1020 and caught Eastern Air
Lines to San Antonio, and Continental Air Lines to El Paso. Arrived El Paso 730 and ca.
train to Alamogordo, then bus to Air Base. Chantz, Oliva and Bill E. checked over IL&Ns,
got driving licenses and worked on calibration curves.

April 29 Tues. Alamogordo Air Base. Delayed trip to Silver City to talk over Signal Cor
Communication with Peoples, Ball this PM. Went out with Don to East White Sands to set
GR3 and get it working. Lt Thompson in pm. Lt Stevens in on vacation trip. Sal and Bill
got low frequency equipment together and ran test with it at hanger. Possibllity rocket
will not be fired until Monday acct weather

April Wed. Alamogordo. Phil and Don out to East White Sands and Tularose sites to ge
equipment ready for test tomorrow. Set up Rubicon at Tularosa. Sal and Bill E. went to
and Launching Area sites to set up equipment. All mikes got out ready for firing.

May 1 Thurs., Out at 2 am. Put up equipment for low frequency run at the north hanger. ¢
to stations in field - Thompson with Phil at Tularosa - Don and Ace to East White Sands
Sal and Bill E. to Dona and I went to Launching Area site. Rocket misfired at 050009 an
all equipment of Signal Corps 'explosions' lost. Picked up equipment from Dona, Launchi
Area and East White Sands this pm. C-47 in this pm: Dubell, Mosher and Duff. Duff broug
in 2 100# bombs with some TNT charges. Bill Godbee in from R.B.
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May 2 Friday. Alamogordo. Assembled apparatus to go back to Watson Labs. Phil and Bill
Godbee out to Tularosa and picked up all GR3 equipment. Duff, Mosher, Dubell and I wen
out to Tularosa Bombing Site #2 and shot off 2 100# bombs, using the TNT blocks alongs.
All went off OK. Duff got box caps for use. Will cancel 500# bomb order and use just T
blocks 1f possible. All equipment loaded on plane this pm.

May 3-4 Sat, Sun, Left Alamogordo about 9 am, Chantz, Porter and myself, 2 Signal Corp:
men along. Stopped at El Paso and went over to Juarez for pm. Left El1 Paso about 8 pm.
Landed in Scott Field about 4 and found weather bad in East. Stayed at BOQ until 10. L.
about 11 and arrived in Middletown, Olmsted Field, about 6. Weather bad in Newark., Sta:
in Olmsted Field BOQ
May 5 Mon. Left Olmsted Field at 7 am. In Newark about 8. Trucks in about 11. Loaded ec
ment and sent to Oakhurst. Arrived Qakhurst about 230. Chantz left for Frenchtown fm Ne
May 6 Tues. Oakhurst. Worked with Vivian and Elleen on their calculations. Eileen work:
on several? Feb 20 rocket and Vivian on last flights from Oakhurst.

May 7 Wed Oakhurst. Conference am - Dr Delassos? and Leonard from UCLA. Went over T-21
calibration they had - also the results from Alamogordo. Conference pm with Mr--- from
AMC Wright Fleld. Flight scheduled for tomorrow, balloons with instruments going up at
Bethlehem - B-17 following balloons with recording equipment and B-29 dropping bombs e:
ward from Atlantic City.

May 8 Thurs, Oakhurst. Scheduled balloon flight this morning at 730. Mears and men fror
NYU at Bethlehem with balloons. Trouble with winds and instruments did not go up. Peopl
Moulton over to Middletown with recording equipment on B-17 following balloons. Had no
trouble following them. B-29 started dropping bombs near Atlantic City about 8. Trouble
with oll leak in a motor and B-29 had to jettison the bombs and return. Recorded at Oal
hurst with Brush and GR3. Working today with Eileen on Feb 20 rocket - final ave veloc:
data
May 9 Fri Oakhurst. Worked on calculations - bombing runs and V2 tests Feb 20. Took sle
out of NYC for Canton tonight.

May 10 Sat. Canton. Steve and Esther up from Syracuse for weekend.

May 11 Sun. At home. Took sleeper out of Canton for NYC
May 12 Mon. Arrived NYC and caught 0940 out to Asbury Park - then to Oakhurst. Saw Mr E
of NYU this pm regarding future flights both here and in Alamogordo.

May 13 Tues. Chantz and I went down to Cape May today with staff car and driver. Locate
sultable site for bomb recordings on road between Cape May Court House and Goshen. Surv
out 5 pickup locations and took solar observations. Back in AP about 0800 pm
May 14 Wed - Finished checking up with Chantz and Oliva in regard. to bombing runs on e
coast. Run scheduled for 9 and 12 on Friday. Packed up all equipment from computing off
to go to Alamogordo. Checked transit and rod to go to Alamogordo. Jappett?, new compute
in today. Started him out on work Stepanoff was doing.

May 15 Thurs Oakes, Stevens?, Oliva and myself to Fort Dix this am early. Loaded up C-%
when it arrived, with 229 boxes of TNT, about 12,000#. Carroll - pilot and Hoffman- cop
Mears, Vivian and Eilleen arrived laterand we took off Fort Dix about 1130, EDST. Arrive
Fort Worth about 9 EDST. Off again to Big Springs, Texas, where forced to stop account
weather conditlions. Stayed overnight at Hotel Supples.

May 16 Fri C-% arrived at Alamogordo from Big Spring about 930 MST. All TNT unloaded a
put in dump. Vivian and Eileen got rooms at girls dorm, Mears and I at BOQ 25. Went ove:
future program with Edmondson, Reynolds and Godbee. Vivian and Eileen in:office this pm
Have office in Watson Lab Bldg. Checked out ready to go to Silver City Monday. Got car :
and gas for car. Checked transit and made from field wire chain for 125 meters. Mears a:
Thompson down to critique at White Sands and to see Capt Smith of Weather Service.

May 17 Sta, Alamogordo. Vivian, Eileen and I worked on May 15 rocket data. Plotted up a.
uth angle against elevation angle for Dona and White Sands stations. Plotted aszimuth ag.
time for Dona site.

May 18 Sun. Alaomgordo. Worked on Dona record, May 15 rocket. Checked through picks - p.
elevation angle against time, calculated elevation and distance from bombing site using
straight line plane between launching site and point of impact.

May 19 Mon Reynolds and I left about 0745 in weapon carrier for Silver City. Arrived at
Glles National Forest Station about 1230, Got permission for site there and ment along
valley 16 miles, then back 5§ and located site. Surveyed location, dug holes and strung
Back to ranger stition and located ourselves on range map. Left Bayard about 630 pm. Bac
at Alamogordo about 1045 pm. Edmondson and Godbee out to record WAC Corporal at Dona si-
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but 1t was postponed until Thursday.
May 20 Tues. Edmondson and I left about 0845 in weapon carrier for Roswell. Arrived at
Hagerman about 12. Went across Pecos R and found site. Surveyed in locations, dug holes
and strung wires. Went over to Roswell Army Air Field, filled up with gas., Checked for r
for Bill for Wed and Thurs. Back to Alamogordo about 730 pm. Godbee and Reynolds loaded
one weapon carriler, ready to leave tomorrow. Vivian working on weather data to send back
to Watson. Elleen working on March 7 azimuth - elevation plots and checking picks.
May 21 Wed. Reynolds and Godbee left about 800 in.loaded weapon carrier. Stopped at gate
by SC Lt and had to unload on motor pool weapon carrier acc't bad tires and heavy load o
other one. Left about noon for Silver City. Bill Edmondson picked up GR8 and left for Ro.
well in weapon carrier SC about noon. Got all equipment together for shooting tomorrow.
Worked with V and E this pm. Eileen finished checking original data 7 March and started
checking April 1 azimuths and elevation angles. V finished azimuths direct waves and sta
extenslon of weather data to 288, 18 kms fm sky wave data.
May 22 Thurs. Thompson and I out at 0730 to Ordnance dump. Sgt Rand met us there and let
in area. Plcked up 17 boxes of TNT. Shot 1000 at Site 1, 1100 at Site 3, 1200 at Site 3 :
1300 at Site 1 again. Thompson left for El Paso to meet his family, in from Corpus Chris-
Worked a little in office PM. Called up Silver City and Roswell tonight, changed schedul
of tomorrow from 1100 last one to 1115. Checked AAF clocks over telephone.
May 23 Fri. Went out at 0530 and got sgt Rand. We went out to ammunition dump, picked up
16 boxes of TNT. Sgt Rand to field with me. Shot 0800 Site 1, 0900 Site 2, 1000 Site 3
and 1115 Site 1. Worked on theoretical calculations pm. Bill E in from Roswell about 5 ar
and Reynolds & Godbee in about 800
May 24 Sat. Went over with Godbee and unloaded his truck, hung his recordings to dry. We:
over GRO records too but didn't see any signals there. GR3 from Silver City has some gooc
sky waves.
May 25 Sun. Tried to get into El Paso to catch train to Houston but Alamogordo train too
late to make connections. Back to Alamogordo Air Base.
May 26 Mon. Worked on Tests 1 and 2 records today. No signals from Roswell - some thunde:
on 2 shots. 5 sky waves from Silver City. Vivian worked on._records, Eileen on thunder
recordings. Godbee worked am, Bill and Don off today.
May 27 Tues. Worked with V on tests 1 and 2, E back on rocket of April 1. Bill Godbee anc
Don out to Dona and set up GR3 for Thursday firing.
May 28 Wed. B-17 in from Watson-with Mears, Hackman, NYU and Alden. They plan to fly tes:
balloon tomorrow., Other gang with recording equipment, due to leave Watson Sat. Got ever:
thing ready for HERMES rocket tomorrow, Dona & White Sands. Finished theoretical calcul-
ations of T-X solution of sky waves.
May 29 Thurs. Mears and Hackman got balloon ascension off about 1 PM today with B-17 plar
to follow it. Don and Godbee out to Dona, Bill and I to East White Sands to record HERMES
Set:for 1100.am, postponed repeatedly, finally fired at 0730 PM. Rocket off course, lande
near Juaregz, Mexico.
May 30 Fri. Memorial Day. Got 330 bus out of Alamogordo, 1030 train out of El Paso to Hou
May 31 Sat. Arrived Houston 715, went up to bank 900, then to Abbott - Stansell and picke
up car - ‘42 Chrysler. Went up to Sohio and talked to Donnie and Roy Bennett for an hour.
Left Houston about 1145, stayed overnight past Post, Texas.
June 1 Sun. Left O400, arrived in Alamogordo about 0930 - 800 miles to base from Houston.
C-47 with Moore, Schneider and others from NYU. Also Ireland, Minton, Olsen. NYU men
worked on balloons today in north hanger.
June 2 Mon. Changed shooting plans to coordinate with balloon flights. Balloon all ready
to go. Recelver in plane and receiver on ground. Edmondson with GR8 to Roswell pm, Godbee
and Reynolds with GR3 to Silver City. Vivian working on amplitudes of flights - Eileen or
April 7 rocket. > g
Jon 3 Tues. Up at 0230 am ready to fly balloon but abandoned due to cloudy skies. I went
out to Tularosa Range and fired charges from 6 on to 12, missed 530 shot - trouble getti
ordnance man., . . | |
Jogn 4 Wed. Out to Tularosa Range and fired charges between 00 and 06 this am. No balloon
flights again on account of clouds. Flew regular sono buoy up in cluster of balloons and
had good luck on receiver on ground but poor on plane. Out with Thompson pm. Shot charges
from 1800 to 2400.
June 5 Thurs. Up at &4 to shoot 2 charges for balloon flight. Whole assembly of constant-
altitude balloons set up at 0500. Fired charges at 0537 and 0552, then soon buzzed by plz
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to return. Receiver at plane did not work at all. Ground receiver worked for a short
time but did not receive explosions. B-17 and most of personnel out to Roswell - recov
equipment some 25 ml east of Roswell. Out at 10 this morning, got TNT and went out to
range. Fired shots 12 to 18 every hour. Last of bombing tests this week.
June 6 Fri, NYU personnel getting ready for flight tomorrow. Conference about noon, Ha:
with radlosonde, Olsen and Godbee with receiver to Roswell - also Smith on theodolite.
Regular equipment in plane.Edmundson and Reynolds to operate equipment at labs - recei:
with GR8. Worked on adopting GR8 this pm and this evening. Fired some shots pm at site
but no transmitter for sonobuoy. This pm put McCurdy low frequency amplifier in circuit
before GR8 and have plenty of signal.
June 7 Sat. Balloon flight off about 530. Dribbler? broken on takeoff. Balloon was to
60,000'#, broke left balloons then train came down somewhere in mountains. Recordings a
north hanger, and at Roswell but plane did not receive. Shot at 6, 630, 7, 730, 8 and ¢
at site /. Plane out to find balloons but no luck. All NYU personnel and John Adden of
on B-17 - Lewls, Gallagher. Went over to Alamogordo with Ireland, Minton, Olsen and Mea
but no train today - making reservations for tomorrow.
June 8, Sun., Rancher, Sid West, found balloon train 25 mi south of High Rolls in mounta
Contacted him and made arragements to recover equipment Monday. Got all recordings of
balloon flights. Took Treland, Mears, Winton, Olsen to Alamogordo to catch train this t
June 9 Mon. Bill Godbee and Don Reynolds went out to Sid West's ranch south of High Rol
and broughtback recovered balloons- clock, 2 radiosondes, sonobuoy and microphone and 1
part of dribbler. Bill Edmondson cleaning up hanger and sorting out equipment of NYU., W
today on balloon records (GR8) from north hanger. No definite signals obtained. Took in
entory MRs,
June 10 Tues. Bill G , Bill E and Don worked on equipment, repairing GRS, T21 mikes, et
Getting ready for rocket Thursday. Worked on GR8 recordings from Hagerman, Tests 3,4, 5,
No signals obtained. Worked on balloon tests from Roswell - no signals. V on Gila R tes
3,4,5,6, Elleen on V2 amplitudes.
June 11 Wed. Bill Godbee and I went out to Tulerssa Range and located Site #5 for bombi
24 mi N of Site #3 - roads bad. Laid out wire for shooting, Don and Bill E getting read
for rocket. Checked Rubicon records, all 3 sites.
June 12 Thurs. All rockets postponed until July 3 rocket of S.C.E.L. Bill E, Don, Bill ¢
went down to El Paso and then SE along Rio Grande. Located_listening site south of Clin
Texas and layed out wires and dug holes. Worked on bombing flights from Oakhurst.
June 13 Fri. Men off today. V worked on tests 3,4,5,6 Tularosa bombing. E on.V-2 rocket
amplitudes. I plotted T-X all sky waves and started reviewing March 11 and 17 records.
June 14 Sat. Bill E and family, Don R and family, V, E and I to Carlsbad.
June lg Sun. Through Carlsbad Caverns and back to Alamogordo.
June 16 Mon. Men off today. Worked on eastern shore cruises, plotting T-X corrected to ¢
kms & worked on apparent velocities and differences in agimuth.
June 17 Tues. Men left for Silver City and Febrero? near El Paso for bombing tests. Work
on Crulses.
June 18 Wed. Test 7 of Tularosa Bombing Program, Shots at 7» 930 and 1230. Men called ir
from field to eheck clocks. Weather poor - raining at all sites. E on V2 rockets, V Cru:
June 19 Thurs. Test 8 of Tularosa bombing program, shots at 1600, 1830, 2100 , 2400.
Weather poor - rainy at Alamogordo.
June 20 Fri Finish of Test 8. Shots at 0000 and 0230, Sites 1,3,5. Men back today. Godbe
Reynolds at Silver City got all shots, Edmondson at El Paso Bot 1 possibly 2. Looked ove
all Fabens records today. E on weather data, rocket firings,V on Tests 3,4,7 and Flights
June 21 Sat Worked on GR8 records from Fabens - calculated azimuth and elevation angles
Fabens recordings and some of Silver City.
June 22 Sun. On trip with V & E - San Cruges, Hot Springs, Carizgzo
Week of Jan 23-28 Alamogordo Air Base. Men worked on.equipment for sound ranging Monday
and made arrangements for off base transportation, had to get some from Base Motor Pool;
Bill G, Don R left am for Gila Valley and Bill E went to Fabens. Tests 9, 10 Wednesday <
and Thurs, Fri 26-27. Test 9: 7-10-13-16-18 Sites 1-3-5-3-1. Weny out with Sgt Rand.
Contacted by telephone Wed night and Thursday. Shot 10 Thurs, Fri at 18-21-00-03-05. Out
with Sgt Rand again. Men in Fri pm. Good results from west, but poor or nothing from Fat
Looked over some of Fabens records Sat. V worked on Tests 7-8 getting all data, includin
amplitudes, then worked on Flights 1-27. Got met data for all flights up to 18 kms excep
Oct ones. Found one whole minute error in timing on 24A flight which now checks with oth
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in March. E on new weather calculations 20 Feb. Found adding wind directly to velocit
from temp ri-es accurate enough results. Changed 20 Feb rocket and plotted up altituc
agalnst signal 8trength - shows nothing significant & started on 1 April rocket. Have
4 station azimuths about finished. Phil Chantz and Wiggett in by train Friday night.

brought in records of Flights 28, 29 and 30 on east coast - 1 of May and 2 in June.
over records Saturday and identifled signals of 28 -29. Balloon expedition personnel
lved Saturday evening - Peoples, Trakowski, Mears, Ireland, Olsen, Moulton, Alden frc
and Moore, Schneider, Hackman, Smith, Hazzard, 2 others and a Lt Smith from Navy NYU.

29 June (Sun) NYU personnel and some of Watson Lab men working today with equipment i
north hanger. Went to Ruidoso with Mears, Trakowski, Codbee, V & E

Week of 30 June - § July ‘47 Alamogordo. Vivian worked on Tests 9 and 10, finishing a
upward data on GR3 recordings. Eileen worked on 1 April rocket, getting signal streng
vs altitude (corrected for weather data) and started ontime calculations to get time
signal for correlation purposes. Appears likely that strength of signal is dependent
statlon factors rather than anything about rocket.

Balloon itests? 7, 8, 9, and 10 off this week. Test 7, slated for 1 July postponed u:
2 July as equipment was not ready. 100 tanks Helium obtained from Amarillo Monday eve:
Also radiosonde receivers set up by NYU personnel Monday but were not operable. Test °
at dawn on July 2 with pibal 1 hr first following with theedlite. Winds were very lig
and balloons up between A air base and mountains most of time. Included cluster of me
balloons. Follewed by C-54? for several hours & finally landedin mountains near road -
Cloudcroft. Before gear could be recovered, most of it had be nﬁtolen. Stations opera-
at north hanger, Cloudcroft and ROswell. Shots made unfortunately at Site #+ and picke
good from north hanger and from Cloudcroft for awhile. Nothing from Roswell. On Thurs:
morning 3 July, a cluster of GM plastic balloons sent up for V2 recording but V2 was :
fired. No shots fired. Balloons up for some time. No recordings from Roswell as pibal
no W winds. Balloons picked up by radar WL and hunted by Manjak C-45. Located on Tula:
Range by air. Out pm with several NYU by weapon carrier but we never located it. Rocke
postponed until 730 Thursday night but at last minute before balloon went up,.V2 was
off on account of accident at White Sands.Sent up cluster balloons with dummy load. B:
flight #10 at dawn on July Sth. Had gone out in C-45 again with Moser and Dubell to hu
for balloon from Flight 8 but not since? we found them. C-% went to El Paso and picke
single Smith plastic balloon and GM cluster plastic balloons. Flight 10 with single

plastic followed from Alamogordo and Cloudcroft. Shot 8 shots from Site 4. Picked up o
and lost signal at 845. Balloons ? more than 6 hrs although time clock had been put i

to bring them down after S hrs. ? were picked up by ? C-45 as first flight out
delayed. Had special balloon at 7 with explosice charge which went off at 35,000 ft ar
745 but by that time the receiver had lost the signal. Followed by radiosonde series vu
after 1300. Cloudcroft off at 8 and doubtful about signals recelved.

Peoples and Trakowski up 4 July with Dr. 0'Day of CFS to Alamo Tower ---- ? Solar Ot
vatory the SCEL statlon. Schneider up with 0'Day to check use as NYU station.

Alamoggrdo crew helped.get helium, and did ground shooting of 2 July. Out July 3 at
and Launching sites at 2 pm and later at night.

Finished identification on Flights 28, 29 and 30 on east coast and made plans for Be
flights.

Unable to leave for home on 3 July as was planned and wired Donnie first part of wee
1f he could change his schedule and go home folloeing week. Got wire back that he had
decided not to make the trip.

July 6(Sun) Worked at office on flights and rocket data. Started on plans for speech 1
meeting NYU - Getting . ready for Flight 11. Plans are to put up Smith balloon with GM
plasties + simple met balloon sonobuoy + balloon bomb.

J 7 (Mon) Alamogordo. Balloon Flight 11 A off at 0503. Big plastic with small auxil
plastics. WL gear - radiosonde and dribbler. Followed with theodolite and receiver unt
about 11. Picked up on radiosonde receiver at Roswell and followed then.Finally came d
(at 10,000 ' cap should have punctured plastic) near Hwy 70 between Roswell and Tularo.
Second balloon - met balloons with radio sonde up about 630. Third balloon with 2 122
stick TNTand caps set by pressure element to fire at 35,000' up at 0630. Surface bombi:
at Site 4 from 545 to 845 at 15 min intervals. Ireland followed main receivexbnly abou+
3/% hr but followed radio sonde about 3 hrs. 35,000° explosion off about 655.

Vivian got all instructions for completing work on Flights 1-30 and picked all recorc
and filed. Sent off TWX re Bermuda Flight and wrote up memo on it. Worked with Eileen -
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April 1 rocket plotting H-SS, H-T, SS-T.

July 8(Tues) Alamogordo. C-5% off about 1030 with 23 people - all NYU, WL including /,
Godbee. Lt Thompson, Edmondson, Reynolds and myself left. Wote up report on East Coast
Fllghts for Peoples.

July 9§‘Jed2 Alamogordo. Worked today on balloon flights. Studied WL records of them bri
and wrote a memorandum to Peoples about results. Left in car this PM late. Flat tire te
Roswell and Tularosa and stayed there.

July 10 Thurs. Changed tire and went into Roswell. Bought new tire. On to El1 Reno, Okla
today. Stopped in cafe in Hereford, Texas and met Dannie Harns from UGC. Went up to off
and saw Bob Cowder?, PC and Gene Conant, supervisor.

July 11 Fri. From El Rosa to Cherokee. Got note at Cherokee that Jimmie was at Tonkawa :
went over there. Stayedivtonight with J & family.

July 12 Sat. Jim, Pat , Vanessa along with me on may home. Got to Doolittle, Ark tonigh:
July 13 Sun. to cabins in Ohio Just out of Springfield.

July 14 Mon. To cabins near Geneva, N.Y.

July lg Tues. Stopped at Syracuse. Got home about 230. Marion & her baby there.

July 16, 17, 18 At home. Drew in 4 or 5 loads of hay but land very wet and rains inter-
mittently.

July 19 Sat. Marion and I left in Chrysler for Woods Hole to see Dorothy & family, Thro
Albany, Springfield, Providence. 463 miles 12 hours. Doc Ewing on Atlantic cruise. Worze
working on gravity at sea. Saw Geo Woollard and the Ryders. Woollard after Guggenheim
fellowship for next year - positions at WHOI and Princeton are ? very satisfactory.
July 20 Sun. Saw men working with Worgzel at WHOI, Pollak, went over to Vine's new house,
Kit and Bump at their house, then out to Ewings, saw Midge & children, Anne..and Mikey.
July 21 Mon. Went down to WHOl, Maw.Pollak, Bumpus, Worthington. Up 3rd floor and saw Er
of NYU, who is finishing up some research work there under Ray Montgomery. Talked with C
umbus Iselin for short time. Saw Cil Oakley. Marion & I left about 11 am. Went through
Providence, Hartford. Crossed river at Hudson. Met rain last part of trip, not home unt
130. Jim & family spent weekend with Steve and Esther in Syracuse.

July 22,23,24 At home. Drew in a little more hay from lot in front of barn but still rai:
ing quite often. Jimmie & family took Thursday PM train to Syracuse to catch tomorrow's
plane to Wichita, Kansas. |

July 25, 26,27 At home. Steve and Esther came up Sat night. Marion and I went to Waterto
to pick them up at bus station at mldnight. They left again Sun pm on bus from Canton. C
Crary up from Canton Sunday PM

July 28 1,Aug 1. At home. Chrysle to Canton, change plugs, reline wheels - Rainec
hard first part of week then clear. Cot in lots in back of barn, north of road and front
house.

Aug 2 Sat. Marion - Bunny and I left 1230 PM, arrived Marcellus about 5 PM. Ate dinner w!
Steve and Esther, left Marcellus 730 PM. Through Binghamton, Scranton, Stroudsburg, Eastc
Arrived in Newtown about 245 am.

Aug 3 Sun. In Newton with Flaggs for dinner. Left Newtown about 5 PM. Arrived Jersey Coac
Got room on Hwy 35 near White Bite Shop.

Aug 4 Mon, Up to Oakhurst. Went over developments to date with Jim Peoples. Out to lunch
Lt Ball. This PM Chantz and I surveyed to Sonobuoy site.

Aug 5 Tues. Oakhurst. Worked on Aberdeen results - 2 fallures - 1 direct wave. - Worked o
Bermuda run # 2 - Oakhurst and started Bermuda #2 C.N.C.H., Peoples on vacation startin

today.
8 W Thurs, Fri, Oakhurst. Worked on Cruises 1 -28 with Vivian and Epstein.

Checked over all recordings of Bermuda #2,. Fiight 32, Got sonobuoy survey calculated and
worked up results of Flight 25 B which depended on sonobuoy signal. Started Epstein on we
ther data which Wiggett is working on. Wrote letter to Emmons with remaining work to be
done there. Conference Wed pm  with Clowry, Carroll, Dubell, Bernhoff of Olmsted regardin
Bermuda and Alamogordo plans, Mr Mears put up balloons with equipment on here at Oakhurst
Reynolds and Edmondson in and working around lab. Worked some with Eileen on rockets.
Aug 9,10 Asbury Park i
A% 11, 12,13,14,15,16 Oakhurst. Wrote memo regarding Alaskan work and had copies typed ur

ed most of week on rockets. Plotted altitude against time of origin for April 1, 8
rockets but did not get identical graphs. Tried to vary distance to obtain similiar curves
but this was not possible. Made Plots of time vs SS and altitude vs SS in effort to corr-
elate signals between stations. Correlated fairly good on 1 April but poor on 8 April.
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. II. ABSTRACT

The first successful, though nominal, constant l:vel flight

o was made in a series of launchings at Alamogordo, New Mexico.
Ravy permission was givem for New York University to purchase
the Navy-s,onsored polyethylene balloons from General Mills, °
Tais o ens up the first source of large, light-weight lastie
balloons. ¥#irst delivery ses made on the subcontrict with

de A. Saith Coatings, Inc. for tihe 1l5-7oot dismster aeavy

= | polyethylene ballooa3. Insruved tyoe bpaliast reservoir was

o~ deslgned and procurement started. bquipmant was .recared for

a second sewries of [liguts ut Alenogorde in JULY .

B Bl g W o J
4 » -'}'._h ¥ il ‘._. il " Ll i
R ¢ o o

III. a. PERSONNEG o - .
The following men were hired:
Nane ._ ; - | Du‘tieg Gualifications

Dorion, Richard- Navig=z=tor, Craftsman former B-17 Radar
e JENTL T Navigator. Under- *
- . graduate Mechanical ;
- LR o, Engineering Studente |

Higgins, Robert L. . Equipment Construc-- Undergraduate Mech- ~'-
T tion - anical fngineering i
d | - . . ? : . Smdent. ‘my
. L N Instrument Mechanie
. . at Oak Ridge.

T T T

§cd ‘4 aoadiEn REoT- = . i .
Morrell, Paul: - . Equipmept Construc~ - Undergraduate Engineer~
- R / RREES SRR & R - 1ng Student. Merchant
| | ety M. e Marine Engineer.

P . i
.-.t ¢ & ; .nli--; - = i

AN . : 7 .
. oo ooy r
¢ v, - - (learance wes obtuined from the §.. S. Navy for the purchase of

b ~ plastic balloors from General #ills, Inc., Minneapolis, Minnesota.

L |
| ] Yemm e B

3 b. COMMUNICATIONS

J 7 " 1 "‘. \ | .

-t 2/%(}) Cerrespondence during this coriod wes as followss ‘ i |

5 S -avprol L ils T Ag e s . B
§} s &% Date of .- .t 3s 8 535, AR - s R
L%’ ¥. < Corres- R : N
% ¢ pondenge  Addresp Apstract- Answer . |

/N A 6/16/47 Nr. A. P. Crary, Forwarding check for None required :_
S Watson Labs., AdC, equigment recovery . |

Alamogordo AAF,R.M. reward
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Date of
Corres-

oondenc!
6/16/47

5719 ‘47

6/19/47

6,/28/47

6/28/47

6/24/47

Addressa

lr- F. M. COOpBr

959 Hhi tti er 170.

Akron 2, Ohio

Con tracting O0ffi-

cer,
Watson Laborator-
ies

Red Bank, N, J,
Mr. Louglas Rig-
ney

Natson Labora-
tories

Abstrec

Speeification of
large balloon sent
and a._.ointment
requested to dis-
Cuss manufacture

Enclosing Co.ies
of Special Report
#1

Request for addf-

tional Army
weather equipment

Request for Big
Springs radio-
sonde station to
monitor Alsmo-
gordo flights

Order to modify
dribble mounting
and rate of flow.

Request 7 foot
balloons h:ve
Deang of attach-
ing shroud lines
to carry load,

Order to ship re-
maining 7-foot
balloons to E1
Peazo, Request fop

"estimate on bal-

last gripping
doViOOS.

éﬂﬂler

Considering
Sroblem before
mailin £ bid.

None required,

Being procured,

Active coopera-
tion received,

Complied with,

COIﬂpli ed wi tvho

Célplied with,
General Millg
cwaiting ballast -
sample,




The following conferences were held during the month of Junet

Date

e S8en

6/12/47 H. A, Smith,

6/15/47

8/17/47

8/20/47

6/285/47

Messrs. Schneider,
Moore

Dr. Peoples, Messrs.
Ireland, Mears, of
Natson Laboratories,
Messrs, Schneider,
Moore, J. K, Smith,
Hackman of N.Y.U.

Mr. Paul Goudy,
C. b- loore

He 4. Smith,
Messrs. Moore,
Jo. H, ®Smith

Mr. Gordon Vaeth,
Commander G, W,
Hoover, J. K. Smith,
C. B, Moore

Where Held
New York Upiversity

Ratson Laboratories
Red hmk’ Ho J-

Kollsman Instrument

%I‘

New York University

Sands Point Office
of Naval Research,
Port Washington,
L. I., N. Y.

Di scussed

Manufscture of Poly-
ethylene balloons for

this project.

Results of Alamogordo

flights

Modification of the
Ballast valve

Difrerent tyes
of solid ballast

Conclusions

& each 15 ft., dia-
meter balloons
would be completed
by 1 July.

Communications
will be improved,
n-xt flight's set-
up accom.lished,

Grapnular lead is
better than sand
or various powders.

Request for clearance Granted.

on General Mills Bal-

loons. Reguest f r Lt.

H. F. Snith (USNR) to
accompany project to

Alamo gordo ®

AR

>




c. l. GENERAL WORK ACCOMPLISHED

Fleld tests were conducted at Alamogordo Army Air Base during
the week of June 1, using clusters of meteorological balloons,
The primary object of these tests was to perfect handling and
launching techniques for large flights amd to check the opera-
tion of the various altitude controlling devices developed for
this project. At the same time, the tests afforded the oppor-
tunity to carry aloft payleoads of Watson Laboratories equip-
ment. In general, while the flights were successful in the
sense of carrying Watson Laboratory gear aloft for an extended
period of time, difficulties and materiel failures encountered
served to emphasize the unsatisfactory characteristics of

me teorological balloon clusters. A technical report under
preparation will contain discussion of the flights.

After the return from Alamogordo, the remsinder of the month
wad occupled with preparations for a second field trip to
Alamogordo Army Air Base for tests to be conducted in July.

Twventy-five seven-foot diameter 1 mil. thick polyethylense
balloons were received from General Mills. One each fifteen—
foot diameter 8 mil., thick polyethylene balloons was received
from H. A. Smith, Inc.

A seven-man balloon crew departed for Alamogordo Army Air
Base on June 27 to make the second series of launchings there,

The plastic ballast reservoir used for the first flights in
New Mexico was too fragile to take launching stresses, An
aluminum reservoir, mounted on legs containing a built-in
filter was designed and a supplier was located. The capacity
of the new reservoir is 5 gallons (30#) though it will weigh
only 2 pounds. It is believed that the alumimm reservoirs
1f recovered may be used repeatedly.

2. S 4 obl

The greatest problem encountered during the field tests at
Alamogordo was the unpredictable and highly variable effect
of superheat on meteorological balloons., The unpredictable
increase in 1ift of the cluster under the rays of the sun was
&8 much as 25§ higher than the initial 1ift. This in several
instances resulted in the inability of altitude contrel bal-
loon cut-offs to stop the ascent of the balloon train at the
desired altigude.

The extreme low temperatures encountered at high altitudes
apparently has considerable effect on the operation of elec-
trisal equipment used in altitude control,




3. Limitations

The greatest factor hindering the Progress ofwork is still
the lack of available Space at New York University.

of fabrication,‘ handling and launching when it is necessary to
use clusters, Therefore, this type of cluster where the balloons
&re all at the same level, will be useg on all future multiple
balloon flights,

Large plastie balloons have been obtained am wiyl be flown
at Alamogordo during the tests to be conducted in July,

quired; the variahle ang indeterminate effects of Superheat
and the difficulty of launching a long train assembly, even
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ABSTRACT . .i

During the period covered by this report, work was continued on

developing an FM transmitter, Tests were made on FE Radio
Receiver R-2a/ARR-5 and Rudio Trsnsmitter T-1B/CRT-1 to determine

their psrformance characterisiics, and compere the results with
the transmzitter system uncer development. | |

Necessary field equipment was consiructed end an antenna wag erected
in preparation for field tesiing of tae completed AM transmitter,
A duplicate model of the AM transmliter wes constructed and built
into & container with & battery pack ond simuleted signal eircult,

a, PEISORHEL ARD ADMINISTRATION

No ch&nge

| b, COUHUNICATIONS

¥ None

¢, GENERAL VWORK UNDERTAXEMN DURINC THIS PERIOL

It wag called to our attention by the Watson Lsboratories,
Oskhurst Field Stetion, that the Fi rszdio transmitter T 1-b/CRT,

which is & unit of Sonobuoy eguipment AN/CRT-1, might have
gppilcation in this project. Five of these transmitters were
R purchzsed from & surplus redio supply house. These unita were
tested for frecuency stability under conditions of variation in
plate end filament woliages. Deviation measurements were nade
at several values of plate voltsge, These tests indicated thal
this transmitter would probably be unsatisfectory without a sysiem
of eutomstic frequency control. The receiver used with trénsmitter,
R-2a/ARR-5, hes en a.f.c. circult incorporzted. A receiver of
¢ this type wes borrowed from the Oakhurst Field Station. Tests
| were conducted to determine the overall frequency drift which could
be tolerated in the trinsmitter before returning became necesszry.
It was observed that as gr-et 25 & © Q.55 mc shift could be
toleruted &t the trensmitter., Further tests on the trensmitter
showed thet the freguency deviation veried with input plate
voltage and thet ss the battery depreciated, an error would be
troduced in eny &mplitude measurement. For g plate voltage
change from 1%5 to 90 wolts, s veriation in detected =mplitude

of over 20% wss observed,
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Further tests on the FM transmitter being devéoped at this
lsborztory showed that the deviztion was likewlse a function
of the applied plate sup;ly voltege, This problem will have
to be solved by improved circuit design before & suitahle Fi
transmitter cen be evolved.

In addition to the AM transaitter model alreedy constructed,

& second unit was built., This duplicate was installed in =
cerdboard conteiner which slso houses the storsge battery
suprly &nd s blocking oscillator to supply sn rudio-frecuency
which moduletes the cerrier et 350 c.p.s. Pleng and arrangements
were mede for testing this unit on & captive balloon.

APPERETUS

A batiery box contsining s metered circuit for constant
monitoring of transmitter currents were econstructed for field

or blimp transmission testis.

An antenna approximately 180 ft. in length w&a erected on poles
twenty feet above the roof of the Flectrical Engineering Buildinyg

for use in receiving signels during test flights.

FUTURE WORK

In view of the excellent charecteristics of the automatic
frequency control of the Radio Recelver R-2s/ARR-Z, an attempt

will be made to secure the gircuit diepram of this equipment
anc emplov its use in any F¥ receiver which might be used.

Further circuit investigmtion will be cearried out to developn
an F¥ trensmitter which is free of the undesirsble effects

introduced by input woltage verlstions.

Field tests will be carried out on the A transmitter using

e tethered balloon znd & blimp, if available, It is desired

to obtein informetion sbout the operating renge end difficultiles
which misht develop witn this transmitter,

hilip Croenstein
Project Director
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Transcript from 8 June 94, Interview with
Professor Charles Moore

(A) Professor Charles Moore
Project Engineer - Project Mogul
(Q) Colonel Jeff Butler

(Q) Lieutenant Jim McAndrew

8 June 1994

A ...Dr. Spilhaus, who you may have met, was really the
Director of the project.

Q: We talked with him last week. He sends you his
regards. He's a very interesting man to chat with.

A: But I was essentially the project engineer and a
graduate student, whereas he was Director of Research at New York
University at that time.

Q: We have gone through many of the various technical
documents related to Project Mogul and some of the other work
that you and Dr. Spilhaus and others have done with the Constant
Altitude balloon projects. According to Dr. Spilhaus, he said
you would be the technical expert as it related to those types of
projects in terms of the materials involved, the instrumentation,
that sort of thing. Is that a pretty accurate statement?

A: I think that's correct.

¥ What we're really here for is to discuss this that came
out in the newspaper and the General Accounting Office's
investigation of how we deal with records, the acquisition, and
ultimately disposition. There is an allegation that the
Government 1s involved in a conspiracy and coverup of something
that occurred in 1947, which is the allegation of their being
some sort of flying disk, flying saucer, UFO, what have you.

A: That's correct.

Qs Of course the people who put out things such as this
journal, MUFON, Mutual UFO Network, the books that have been
written by William Moore, and Randall Schmidt, and others, a lot
of the popular television shows, they've just exacerbated the
situation where a lot of things, quotations, some of your
quotations taken out of context. One of the individuals,
Sheridan Cavitt, who at that time was a Counter-Intelligence
Corps officer at [Roswell] Army Airfield who actually went out
with Jesse Marcel to recover some material that has been alleged
to be the results of a UFO which Colonel Cavitt specifically
states looked like a weather balloon to him.

A: I'm aware that he had been there, but I'd understood
that other quotations had been attributed to him.

Q: Yes, sir. As we go through this, I believe I've got a
copy of essentilally a statement he made to Colonel Weaver, whom
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you've talked with also. Colonel Weaver talked with Sheridan
Cavitt two weeks ago. So a lot of the statements that have been
attributed to Sheridan Cavitt, he says they're taken out of
context. He refutes a lot of the information that appears in
these various books. |

What I'd like to do, even though this is out of a popular
UFO type of magazine, 1s there are some statements attributed to
individuals concerning the material that was found, supposedly by
Mac Brazel, somewhere northwest of Roswell, New Mexico. They
talk in terms of materials that look like metallic foil, and
specifically that "could not be bent or broken."

As we've gone through the various research, what we believe
to be Project Mogul was probably involved in this incident. The
materials that were being used in Mogul included, of course, not
only the polyethylene balloons, but included the neoprene
balloons at some point, the various types of radar reflectors,
the instrumentation that was being used. Is there any type of
material from that project that you can think of that would be
pliable, would be bendable, but could not be torn? Could any of
the polyethylene or the foil-like radar reflectors, could that be
the case?

A: Let me get a picture for you. This is a radar
reflector manufactured in 1953. It's the ML-307C.

Q: Which is a little different from the B model that was
used 1n 19477

A: Where this looks like a pine stick, the material on the
ones we had, this was all balsa and somewhat smaller in diameter,
but the conflguration, with one exception... This configuration

of corners, these corners were the same thing. Here's a picture
of thils sort of target being used in 1948, and you can see we are
launching multiple targets beneath this balloon.

Q: Is this the ééme type of targeﬁ as this, or is this the

B model?
A This is the B model we flew in 1947 and 1948. Those

are pictures of the B model. 1If you look, faintly along here you
can see a sort of a discoloration, and that's where my memory of
the reinforcing tape was that they talked about. The B models,
as I remember, did not have these three vanes up here. You don't
see particularly any suggestion in other photographs I have, I
don't remember these which would make the thing rotate in flight.

| But this, in the B models was more like an aluminum foil
with a heavy laminated paper. So the material they talk about, I
- think, was derived from some version of this.

Q: They talk 1n terms of the material, being able to
crumple 1t and releasing it, and it would unfold by itself and
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not leave any creases. This material looks like it would almost
be like aluminum foil, would crease and remain creased.

A: It does have this paper laminate, and the paper, I
think, was maybe a bit tougher on the earlier thing. But I have
no explanation for the fact that it couldn't be bent with a
sledge hammer, as one of the people said, and couldn't be...

0 Burned?

A: I think some of the balsa wood was dipped in something
like Elmer's glue, and as a result had some sort of a glue
coating on it which would make it somewhat resistant to burning.

0 - I know in Colonel Weaver's discussions with Sheridan
Cavitt, they talked about the aspect of burning. He did not
recall burning anything, but then his wife indicated that there
had been one night they'd been out and had a barbecue and had a
few beers and that Jesse Marcel just took a piece and stuck it in
the barbecue and then pulled it back out. So if that's what
they're using to say it wouldn't burn, that's what we consider
typically testing a material for burning or not.

A: I need to say here, you need to qualify everything I
say with the memory of almost 50 years ago. I will say things
that are to the best of my memory, but on the other hand, should
other evidence indicate my memory is faulty, I readily accept
that. So I'll state things to the best of my memory, but...

I have a memory that there was something like Elmer's

glue... There was a problem in attaching this to the paper
behind.

Q: Going back to the reinforcing tape and things, there
were discussions concerning unusual symbols and almost like
hieroglyphics -- purple, pinkish in nature, that sort of thing.

A: I don't know if I sent Colonel Weaver a copy of the
sketch.

Q: No, we did not see that.

A: Robert Todd, who has been a person very interested in

trying to get to the truth of this, asked me to make a sketch of
what I remember. A couple of years ago, or a year Or soO ago, I
made this sketch, and this is my memory of what was there.

I do remember every time I prepared one of these targets for
flight, I always wondered why these figures were on the tape.
There was always a question of why they were there. When this
- purplish-pink marking on the debris came up, I immediately
remembered this sort of marking. Other people, I have a letter
here from one of my technicians, who says oddly he remembers the
same marking. You, perhaps, have talked to Albert Trakowski...
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Q: We have tried to reach Colonel Trakowski, and he has
not returned our calls. We've left messages on his answering
machine, and there's been no response.

A: He may be out of town. I did visit him last October,
and he made the point that... He was our project officer. He
and I served together under Colonel Duffy in the Air Force
Liaison Office in 1943 to... Well, I went overseas in '44 but
Trakowskl stayed and took a commission -in the Air Force when it
was offered and was the project officer on Mogul. I have some
paperwork here from General LeMay's files in which after the war
a number of people were to be sent overseas because they had not
had overseas duty. There i1s a history of Colonel Trakowski.
Perhaps you have 1t from the Pentagon files already, from the AG
files. -

Qi We have some records, vyes.

A: Anyway, Albert Trakowskl was the Watson Laboratory
project officer on this. When I raised this question to him he
said he had talked to John Peterson, one of Colonel Duffy's
procurement men, and they were joking about these markings on the
tape. I have a letter that I can give you a copy of in which I
quote TrakowsKkl 1n saying, "What do you expect when you have your
targets made by a toy factory in Manhattan?"

Q: So essentially, the original targets were made by a toy
company?
A: Well, 1t's either a toy company or a garment

manufacturer 1in the garment district in Manhattan, or it was by a
novelty company. I talked to Ed Istvan who was another one of
the Alir Force liaison office people who stayed in. Istvan lives
ln your area. I can give you documentation on these things.
Istvan says that it was some outfit that extruded toothpaste
tubes and he got 1nvolved with them because they made radar
chaff. 1In the early days of this effort, there were a number of
different targets made. I don't have them here, I have them
downstailrs, there were a number of different forms the targets
were made. One idea was just the inside of a meteorological
balloon, to put radar chaff and adhere it with glycerine. Just
wet the inside of the balloon with glycerine and then shake in
dipoles cut to the proper half wave length. When the balloons
were inflated, these would be all on the inside, coating the
inside of the balloon. This didn't give nearly the sort of
target that the corner reflector gave.

But anyway, Istvan initially went to New York hunting for a
source of supply and came across a company.

(Pause)



PROFESSOR MOORE - 6/8/94 5

A: . ..much of which we can copy and make it easier for
you. These are balloon fragments, things that held balloons [up]
after they'd been exposed to the sun.

QO Is this the neoprene type or the...

A: That's the neoprene type. I have the polyethylene
type...

Qi Is this from the '47 era?

A: That's a balloon probably from the '50s. That's a K-
San balloon. The kind of balloons we used then were the
(1naudible) derricks balloons, and that's the way they look after
they've been out in the sun. That's about three weeks' exposure
to sunlight here in New Mexico.

Q: SO the polyethylene really 1s degraded by sunlight.

A: That's neoprene. All that's neoprene.
Q: This almost looks like ashes of paper.
A: That's right. And there's a big point in some of the

recovery that the material was black...

Here 1s the list of the people who were assigned under
Colonel Duffy in the Air Force liaison office. Istvan's name
you'll find in there. He ended up being in the Titan program
and, I think, retired as a lieutenant colonel maybe back in the
'70s.

Schnelder was the administrative director of our project.
He and I worked together. He was in Maine, and was not really
technically involved. I have letters from him if you're |
interested in seeing them. He says he has no memory of this.

A person who was heavily involved in developing this whole
radar thing was Colonel Joe Fletcher. I wrote him a letter
asking for his help and he essentially says he doesn't remember
much.

Q: He's also been hounded by some of these UFO...
A: And by Todd and by me.

O So 1t appears as though you, yourself, have done some
extensive research into this particular incident.

A: Until two years ago, I was quite convinced one of our
polyethylene balloons we didn't recover caused it. Then I got
this newspaper, Todd sent me this, and I immediately saw there's
no way that could be a polyethylene balloon.
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Q' W.W. Brazel mentions eyelets which appear in the
reflectors. There's also, on the polyethylene balloons, the
shroud however you had it hooked on there. There's eyelets
around the base. There was a ring at the neck of the balloon and
then there were attach points to that ring, were there not?

A: But there were no eyelets.

8,5- I believe there were. I've reviewed the New York
University documents and there's a very clear depiction in one of
them of eyelets.

A Okay, I was thinking of the later... Here are the NYU
reports, the originals of then.

Q: In one of the configurations they clearly show eyelets
in the drawing.

Q' Going back to Brazel, you state that you think it could
not be one of the polyethylene balloons. He indicates in this
newspaper article that he actually found the debris in mid-June,
however it didn't subsequently come out until July.

A: You're right. That is in one of the polyethylene
balloons, you're correct. I fall back on my plea that my memory
isn't...

Qs It comes i1nto depending on what Brazel was speaking
about.

A: There are clearly eyelets here. 1In fact there's a
little swivel.

He talks about the smoky gray rubber...

Q' Which these samples here, as you say, if they'd only
been out for a short time, a matter of days, smoky gray, that's a
very good description of what they looked like.

A And when you first retrieve it has a bad odor. And
people talked about. there being a burned odor.

We need to talk about these neoprene balloons because they
came 1n different... There were two manufacturers -- one, Dewey
& Olney 1in Cambridge manufactured with a dip process and they had
very much the appearance, if you will, of a condom. They were an
lvory colored jell. The Kaysam company in Patterson made a cast
neoprene emulsion into a mold, and then they inflated the mold.
They had to put a lot of plasticizers so they could take this wet
Jell and inflate it and make it into a meteorologic balloon.

- This 1s a Kaysam balloon here, which I think is not a good
candidate.

O s Kaysam?
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A: A guy named Sam Kay formed a company and it was called
Kaysam. In fact I have, and you're welcome to them...

(Pause)

A: Kaysam balloons because of the way they were made, and
this jell that had to be inflated had this ring, cardboard ring
put in them. That's the neck of a Kaysam balloon, and here are
more modern Kaysam balloons, the sort that are still being flown.

Q: These are just used for the typical meteorological type
balloons.
A: Carry radio (inaudible), that's correct.

Dewey & Olney have gone out of the business and Kaysam
bought them out. Here's a Kaysam balloon that is made by a dip
mold. This 1s somewhat indicative, I think, of the way one of
those balloons of the type we're using. As you can see on
exposure just to ordinary light, they discolor. But these are
balloons that were made probably in the '70s. As they change
with plasticizer and anti-oxidants for ozone, they certainly
change 1n appearance. The balloons we...

I have pictures here, pictures in the hangar. There, as you
can see, these are the 1ivory colored balloons of the sort we were
flying. This 1is the balloon you just found the eyelets on in the
hangar. These are pictures from the 1947 era where we're getting
ready to fly the 15 foot H.A. Smith balloon.

Q: The reinforcing tape on these balloons, these
polyethylene balloons, we were told is a type of acetate. It had
none of this symbology, is that correct?

A: None at all.

Qi So the symbology on the tape was only related to the
radar reflectors.

A: That's correct. Here 1s a later model polyethylene
balloon, and it's a. little thinner than the ones we were flying,
but there's a polyethylene balloon.

Q' It looks like polyethylene sheeting that I would use to
cover up...

Q: I've also heard the early balloons described as carrot

bag quality. Material they would use in a carrot bag. Dry
cleaner bags.

, Q: Dry cleaner bags. We think of them as being very
fragile, but materials from this time frame have been described
as durable -- something you couldn't tear with your hands.
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A: That's about two mil polyethylene here.
0: Obviously, you could tear this.

A: This was four mil. These balloons that we had...
That's Flight 8. These are the little balloons here that are
seen from the air. .

Q: From a B-177

A: I think this was a C-45. We did, indeed, have B-17's
attached to us, and C-54's. But I think this was trying to chase
Flight 8 down. This was one of the candidate flights that I
thought might have been, until two years ago, I thought might
have been an explanation for what occurred.

Q: Why did you change your mind at that point?
A: Because of that newspaper report right there.

Q: Because of him saying that he actually found the
material in mid-June?

A: No, because he said it was balsa sticks and smoky
rubber and had those curious markings on that. That's a very
vivid memory I have of these markings on the radar targets we
flew.

Q: You said you often wondered why those markings were on
there. Had you ever resolved that for yourself?

A Only what Albert Trakowski told me, that our friend
John Peterson, the procurement man, was just joking, "What else
do you expect when you have your targets made by a toy factory?"

Let me go back, i1f I may. Colonel Duffy was assigned to
extract meteorological equipment out of the Signal .Corps in 1943.
There was a great argument that went on between the Army Air
Force and the Signal Corps. The Signal Corps didn't want to let
any meteorological equipment out until he thought it was perfect.
At the same time, General Arnold was expanding for a global war,
and was trying to get meteorological equipment all around the
earth. So Colonel Duffy got assigned to expedite the equipment.
As various of us graduated from the meteorological cadet schools,
he took those of us with engineering backgrounds and assigned us
to bird dog various things within the Signal Corps engineering
laboratories. I got assigned to... I ended up with some
appendicitis and got pulled off of an overseas shipment, and
while I was recovering I got assigned to prepare this manual that
Colonel Duffy, he was unhappy with the rate at which Signal
- manuals were coming out so he wanted a loose leaf arrangement to
send things out. So I got assigned to prepare this manual.
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At the same time, then Captain Fletcher was assigned...
Duffy had heard that weather was giving trouble to radar, so
Colonel Duffy just turned around and said, "Gee, you mean radar
can pick up weather?" And ended up with Captain Fletcher being
assigned to both convert this for looking at storm clouds and
also to make wind measurements. There was a big problem, the
Weather Bureau prior to World War II determined upper winds
merely by releasing a pilot balloon, following with the
(inaudible), and estimating the rate of rise, and then from the
elevation and azimuth angles and the assumed height after a
certain time, to calculate what the winds were.

Q: Is that the Boford Scale?

A: Well, Boford was Navy, that was the Navy...
Q: Like taking a Pi Ball reading now.

A: Exactly. It was called a Pi1 Ball then and it is now.
Colonel Duffy pushed very heavily to get electronic means for
measuring winds aloft. There were two approaches. One, use a
radar target, and the SCR-584 with which you may be familiar --
the early gun-laying radar. Colonel Duffy talked to the field
artillery that was procuring through the Signal Corps, gun-laying
radar, the SCR-584, which is, that's this radar right here.

Q: We've seen that photo before.

A: This is Spilhaus's book. So Fletcher ended up with a
whole bunch of his own 2nd lieutenants around. There was a Jud
Tibbett from whom I have a photograph showing an earlier model
target, the A Model target. Istvan was one. There are a bunch
of them listed. This listing is for you if you'd like to have
oA

Tibbetts ended up being the big installer of radar and, in
fact, was assigned down to the Tulerosa Range Camp to make wind
measurements for the Trinity shot, the test in 1945. As far as I
kKnow, that was the first time these targets had been used in New
Mexico. Tibbetts, who until recently lived in Albuquerque, he's
now moved to Scottsdale, Arizona. Tibbetts says that he did not
ever fly this kind of target in New Mexico, which will be of

interest with you when they talk about, that people should have
kKnown what a target looked like.

Qe Right. There were discussions concerning having radar
targets, but supposedly the B Model and subsequent models were
brand new, had never flown anything like that in this area.

A: According to Tibbetts, the A Model had bit aerodynamic
drag. It was a flat plane of aluminum foil and had two triangles
coming down that made a corner reflector. The A Model looked
like... Then across here was that. This is one surface, this is

another surface, and this 1s yet another, and they were held by
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strings from these four corners. Obviously, trying to take
something that's almost a meter in cross section, a meter on a

side, take it sideways up through, gave a lot of drag, and it
took a lot of lift to make the balloons rise very rapidly.

So instead, somebody came up with this smart idea of this
other arrangement of a corner reflector that had much less drag.
These, according to Tibbetts, weren't distributed until something
like November of 1945. As far as I know, as you will see in the
various correspondence, there were no SCR-584s which were
required to track them, issued to the weather services here in
New Mexico. Obviously, after the Trinity shot, there was no bit
military operation that required wind determination in New

Mexico.

Q' So essentially you'd say there were no radar reflectors
in New Mexico until 1947 until this appeared?

A: That's my opinion.
Q: Was Major Pritchard doing any kind of balloon project?

A: No. He and Dyvad and others were at Watson
Laboratories. I understand from Trakowski that Alamagordo Army
Air Field was about to be closed down as surplus. The people at
Watson Laboratories seized on it and were able to keep it on
active status for two projects -- one, the radar project from
Watson Laboratories that was set to track the V-2 being flown
from the proving ground across the Tulerosa Valley; and Project

Mogul.

I joined the NYU group in January of '47, and while I was
finishing up at Georgia Tech I had talked to my chemical
engineering professors, I'd already been recruited by Duffy and
Spilhaus, and I asked if you wanted to make a balloon of non-
extensible material, what plastic would you use. My professor
named Grubb told me you ought to consider polyethylene. 1It's a
new plastic just now becoming available. You can heat seal it.
It has a lot of desirable properties.

SO as soon as I got to NYU, I began talking to everybody I

could find in Manhattan -- DuPont, all the sales offices...
0 We saw your listing.
A 1 was concerned with where we could get the plastic and

who we could get to manufacture the balloons. I was in my 20's,
Just a recent graduate. I knew nothing about manufacturing. But
we did try to get a manufacturing company that would fabricate
balloons for us.

During that period we heard of the Navy project that was
going on at General Mills where Jean Get was planning to make a
flight to 100,000 feet. General Mills at that time was making
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balloons out of a Goodyear film called pliofilm. It was a vinyl
chloride that just went to hell when exposed to sunlight. It
really came apart. So I'm very proud that we began pushing them
for polyethylene balloons. With some difficulty we got Otto
Winzen who was the entrepreneur and promoter, working with Get,
and we got him to make these balloons you see here in the design
that was being planned for Project Helios, with the pliofilm
balloons. At the same time we got an entrepreneur who was even
faster acting, and that was this fellow A.J. Smith. A one-man
shop. He would do anything for money. He, indeed, did. With no
great technical background, he made a number of these balloons
for us.

Qe Kind of a garage type of affair where he would sit down
and make them one by one and...

A: I don't know. He got some girls and got some assembly
workers, for a contract from us. Anyway, we got these balloons
golng, made visits to Minneapolis to push General Mills. The
pressure from the Air Force was enormous. There was a similar
problem, of course, in developing microphones that would pick up
low frequency sound waves with Columbia. There was much
enthusiasm, 1n testing these microphones.

8- How did you come to join the Army Air Force?

A: When World War II broke out I applied for pilot
training, and so did everybody else. Because I was a senior at
Georglia Tech in a chemical engineering course with a fair amount
of thermodynamics and other things, I got diverted into the
meteorological cadet program. I still wanted to be a pilot but I
got diverted into the meteorological cadet program, and the next
class that I could join didn't start until December of '42. I
jJoined up sometime in '42. So I went through the meteorological
cadet program and found I was a lousy forecaster, but I did end
up, when Spilhaus came recruiting for people with engineering
background, I got recruited into Colonel Duffy's liaison office.

Q: Was that directly for General Arnold's staff?
A: I was assigned, believe it or not, to Headquarters, Air
Force... I still have the Headquarters Air Force [rondelles]. I

ended up being assigned to Headquarters, Army Air Force. I was a
second lieutenant.

Q: So you got recruited by, at that time, Captain
Spilhaus.
A: Right, and I got sent to the Weather Equipment

Technician School in Spring Lake, New Jersey, essentially Fort
-~ Monmouth. When I finished the training course for radiosonde and
for maintenance of equipment, I was headed for North Africa, and
I had a medical problem. When I got out of the hospital, I was
assigned back to Colonel Duffy. I remained there. I finished
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this manual in '44. I was commissioned in September of '43,
finally, and then finished the school in November, was assigned
to write this manual which was finished in the summer of '44, and
then I got an assignment to China.

0 With Dr. Spilhaus?

A: No. I ended up being the weather equipment officer for
CBI and the Spilhaus came over later. .At that time the war was
going very much better. Spilhaus and Duffy had a long range
storm detection system, the spheric system, the predecessor of
what's used now for lightning detection, the storm scopes, and
the LLP. If you're familiar with LLP, the lightning location
system...

Q: Used by the Weather Service.

A: We have one of the stations here on campus. And we
actually have, if you're interested later on we'll go over and
show you, we have a map of the lightning strokes over the entire

U.S. as they occur. We have a read-out right here in our
laboratory.

Q: So you're doing that work from China?

A: Spilhaus came over with the spherics net, it was
called, and got a station installed in Chianting, China to work,
of course, for the bombing of Japan. So Spilhaus came over I
think the summer of '45 is when he came over. We had the radio
wind, the ra-win, the SCR-658s, we had a number of them that were
being installed. We had one up in Yunan in the communist area:;
we had several of them in China for getting good wind
measurements. Spillhaus had been involved in that. I think by
'45 1t was clear that things would be over relatively soon. We
thought we'd be back in '48. In any event, he got an assignment
over to 10th Weather 1in the summer of '45 and came over.

o At what point did you ever hear the term long range
detection?

A: That's a good question. I didn't know the name Mogul
until Robert Todd told me two years ago. I'd never heard the
name Mogul -- the classification was that high. I knew what we
were dolng. When "Helgoland" was exploded in April of '47, we
had balloons 1n the air. We launched balloons out of the Watson
Laboratory, actually Eatontown, what had been the Eatontown
Signal Laboratory, but I think it was now Watson Laboratory. 1In
any event, we launched a string of balloons, even though we
didn't have [constant-level] balloons, we still carried
microphones aloft and a C-54 orbited overhead and followed the

- balloons out to sea. I have no idea about the results that they
got.

Q: Did you number that balloon flight?
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A: No, we didn't.
Qs Not a letter or a number?
A: Wait a minute. The answer is, I don't know.

Q: If you did give it a letter or a number would it be
on... There are some of these flights that appeared to have no
sequence number and they were talking in terms of being service
flights and the impression that we got was that the service
flights were either test flights just to check the balloons out
or they were the highly classified flights where the information
was not being logged into essentially an unclassified document.

A: You notice that Flight 1 was made from Bethlehen,
Pennsylvania.

Q: The football field there?

A: LeHigh, exactly. That's where we did it, from the
football field. And we did this because a professor at NYU had
just gone to head up the physics department at LeHigh and he
invited us over. His name was Frank, Butler keeps coming to
mind, but I'm not sure that's the right name. Anyway, we went
there and that was for an early, early attempt for Helgoland. I
think the Helgoland explosion got scrubbed, but we had balloons
1n the air from this and we were woefully not ready. We had all
sorts of problems. We adopted the balloon technique that a
cosmic ray investigator at NYU, a fellow named Sergei Korf, we
adopted his technique and we had a lot to learn. We got our
hands torn up with nylon line being pulled through it as we
couldn't hold the balloons down in the wind...

Q: Speaking of nylon line, were these braided type llnes
or were they monofilament type 11nes°

A: Neither.* I think initially we used either parachute
cord, which was braided. I don't remember the details of what we
used, but we rapidly used that the radiosonde cord we used was
not strong enough at all to hold the forces that came, so we went
to what was called lobster twine. We used a lot of lobster twine
that was twisted, a laid line that was used in lobster nets.

Q: Do you recall there ever having been some sort of
monofilament similar to the monofilament fishing line in any of
the projects?

A: I think there was none available at that time. My

memory, the answer 1is yes, we've used an awful lot of
monofilament and we use it now all the time.

Q: But at that time you don't think it was available?

A: I think it was not available.
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Q: The early nylon line, would it have degraded, such as
the balloon material degraded, and maybe fused in the hot sun?

A: I doubt it. If we had any it would have been white,
which would have been a high (inaudible), would not have absorbed
a lot of sunlight.

0 There were discussions about what appeared to be
unbraided or unstranded fiber type lines. It's been alluded to
that was the precursors to what we use for fiber optics today.
The materials that were found. That's why I asked about the
monofilament line.

A: A lot of what we used early was a linen cord, not
twisted, and it was indeed, a brown, a dull brown color. But
because 1t was designed just for radiosonde balloons, and we
rapidly exceeded its strength. So very quickly, and I don't know
when, but we very quickly went over to this twisted lobster
twine.

To answer your question, there are three flights that are
missing here -- two, three, and four. I've identified Flight 4.
Flight 4 was a flight we made, and you don't have it there, but
Flight 4 we made in Alamagordo something like June 2nd or 3rd of
1947. The reason I have it identified is I have Albert Crary's
diary. The scientific end of the group was heavily based from
Columbia University. It was Dr. James Peoples who was an
employee of Watson Laboratory, and there was an Albert Crary who
had been a graduate student under Dr. Ewing.

Q: Who later also was an employee of...

A: Who was then an employee of Watson Laboratory. I have
Crary's diary. Here is a translation...

(END OF SIDE)

A: .Here is the’ dlary startlng May 24, '47, and on May
28 he has "B -17 from Watson with Mirs, Hackman NYU and Alden,
they plan to test fly balloons tomorrow. Other gang with
recording equipment due to leave Watson Laboratories Saturday.
Got everything ready for Hermes Rocket today."

May 29th. "Mirs and Hackman got balloon ascension off at
1:00 p.m. today without plane to follow it. Don and Godby out to
Donyo. Bill and I out to E. White Sands to record Hermes."

I've marked the key things here with red, and then I've
given you a page without my red if you have any need for that.

June 1st, "C-47 with Moore, Schneider and others from NYU,

also Irewin, Minton, Olson, NYU men worked on balloons, north
hangar."
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June 4th, "Out to Tulerosa Range and fired charges between
0-0 and 0-6" something. "No balloon flight again on account of
clouds. Flew regular sonobuoy mike with cluster balloons and had
good luck with receiver on ground but poor on plane." I think
that's Flight 4 right there.

Q: So that's June 4th.

A: As to that flight made by Mirs and Hackman earlier, we
have no record of it here in the NYU summary.

Q: If he flew that on June 4th and it carried the
microphones, the radar reflectors, that would have been with a
neoprene type balloon.

A: There were no plastic balloons delivered until the 28th
or 29th of June that year. So everything as evidenced on the
Helgeland flight that we made and the other flight, they were all
meteorological balloons prior to late June.

Q: That would have also had the B Model reflector, this
type of reflector, but the B Model?

A: My memory 1s that Jim Peoples, because we were being
sent down by B-17 and by air, didn't let us take the radiosonde
receiving equipment which at that time was very heavy. It was
like a 500 pound rack with a receiver, frequency meter, recorder,
etc., and we weren't allowed to use that. Instead, the idea was
that Peoples would provide tracking on the balloons with radar
targets and so on. So this 1s where I think the radar targets
come 1n. If you look 1n these reports you'll find here
statements, radiosonde reception, and you'll see 60 percent with
recorder, 50 percent without recorder, 100 percent without
recorder for June 5th. A hundred percent without recorder.

So I think we tried the radar targets, as I remember, our
contact who was a Captain Larry Dyvad found that they weren't
able to track our flights at all. They had a radar that was
entirely almed at looking at the missiles. To look at slow
moving balloons with poor signal return was difficult for them.
So we started off with making single target flights. I think we
went to multiple target flights, and still didn't have any
success, so I began putting radiosondes and then just audibly, as
the tones would change, I would log it on a piece of paper. 1I'd

count the pressure... Are you familiar with radiosondes?
Q: Somewhat.
A: The commutator with the pressure contacts, etc. I

would count contacts and record it and you'll see in some of

~ these flight reports, there's two different interpretations
possible, depending on what the contact sequence was. An
ordinary radiosonde is very good for something that's going one
way. But for something that's going to go up and float, you can
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have ambiguities. You don't know if it went up or down when you
get the next pressure contact switch. You'll find that sort of
uncertainty in describing the report.

So I'm quite sure that as a result of the failure of the
radar tracking, I went back and started using radiosondes even
though I didn't have the right equipment.

Q: You mentioned a few moments ago the Watson Laboratory
gear, the microphones, and it was also Columbia that was
developing the low frequency microphones. You had all of that
gear on these balloons, is that correct?

A: No, not on all of them. That mention of a sonobuoy
microphone, in the early... While the improved low frequency
microphones were being designed and built, we flew on balloons,
believe it or not, sonobouy used to detect submarines. We were
flying sonobuoy microphones on the balloons.

Q: But the material that's been identified as Watson Lab
gear shows up as very generic in all of these reports and things.
That was all part of Mogul also, is that correct?

A: That's correct. I think what happened is because the
Watson Laboratory radar wasn't very successful, I think we made a
number of flights like this. I think I sent a sketch like that
to you. We made a number of flights like that which was an
unorthodox use of radar targets, and it's my opinion that the
thing that caused the debris that was picked up was probably from
a cluster of meteorological balloons carrying a cluster of
targets.

When something like the idea of a cluster balloon was not
only to carry the weight, but was also to keep the target in the
air for a long time. If one balloon burst, we still would have
enough buoyancy for awhile to keep the thing airborne. When it
would come to the ground this would drag along the ground and get
shredded, but this would still be carried downwind until another
balloon would burst, whereupon this one would start getting
shredded. So I think the explanation of why things were over
such a large area was, indeed, because it was a cluster, it was
multiple targets and cluster balloons.

Q: Of course the issue of the large area has been
different in different reports. Different people have stated the
200 yards, Cavitt in his description, described it in terms of
his living room which was not that large.

A: Even a single target, if it came down, wouldn't have
filled a single living room, but a multiple target, begins
- dragged sideways and then blown transversally by any later winds,
could have filled a reasonable area.

Q: And left pieces of debris everywhere. Depending on...
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A: What the wind did.

The description that Brazel gives here that everything would
weigh about five pounds when it was all together, is more than
you would have gotten from a single balloon.

Q: Those were measured in terms of 300 to 500 grams or
something like that?

A: Three hundred and fifty only. At that time we didn't
have any bigger balloons than 350 grams, so the balloons would
have been 350 grams.

Qs About one pound.

A: Correct. And the targets are nominally maybe a quarter
of a pound.

Q3 Those targets are only four to five ounces?

A: Here was the specification spelled out for it.
Approximate weight, 100 grams. These, as I say, are somewhat
heavier than the ones we had.

Q: You indicated that the balsa wood was coated with some
sort of glue such as Elmer's glue.

A: That's my memory. It wasn't completely coated. Some
of 1t was and some of it wasn't.

Q: Some of the balsa wood 1s fairly dense, as far as being
durable, and one of the descriptions concerning this "wood-like"
material was that you couldn't dent it with your fingernail. So
1f you have a fairly dense balsa wood coated with a glue, it may
be quite possible that a person would not be able to put their -
fingernail in it.

A: That's correct. It's my memory that the reflective
material was more aluminum foil than here. These are second or
third iteration targets, as evidenced by this picture, wherever
that picture 1s down in here of the 1948 flight. It certainly
looks more aluminum-foil like.

Q: What year were you discharged from active duty?
A: 146.
Q: Before you left active duty, while you were still

working with Duffy and Spilhaus, did they invite you to join the
staff at New York University, or to continue your studies there?

A: I came back from overseas and was assigned to Colonel
Duffy's, he had a little flight detachment assigned to him with a
B-29 and a B-25 and some other aircraft. I ended up being the




PROFESSOR MOORE - 6/8/94 18

executive officer of a flight detachment at Newark Airport. I
got back from overseas in February of '46, I think. After
getting out of the replacement depot, I got assigned back to
Colonel Duffy and was assigned at Newark. I went on terminal
leave something like July of '46 and went back to Georgia Tech
and finished two quarters. I had two quarters to finish at
Georgia Tech. While I was at Georgia Tech I began working with
a microwave, an anonymous propagation research group that turned
out, oddly enough, was under Colonel Duffy's direction. I didn't
know it. It had nothing to do with my getting deployed there,
but I had a student assistanceship working on that.

I made some report, and my name came back in front of
Colonel Duffy in September, I think, of '46, and I got asked to
come up to his office. I think he was still at Bradley Beach,
Sharp River Hills Hotel there near Belmar, New Jersey. When I
was there, who should come in but Spilhaus. They told me they
had a problem involving balloons and asked if I would be
lnterested in working with them, and they offered me a graduate
assistanceship at NYU, and I wanted to go to graduate school in
physics, so I was delighted to have that opportunity. That was
elther September or October of '46.

Q: So Spilhaus, since he was on the staff there, he
invited you to come to New York University.

A: Yes, he did.
Q: So you went to New York University when?
A: Right after Christmas. January 1, 1947. The program

had already started. I presume you have all the details. I have
a copy of (inaudible) letter to General Spaatz. I presume you
have all of that.

Q: I believe we do, but I'd still like to review it and
make sure 1t's the same letter.

A: In any event, there was a big push. I guess after
Operation Crossroads the first nuclear test in the Pacific was in
July of '46, and Crary, because of the long range detection
concept, Crary was sent to Ascension Island which is the antipode
for, as close as they could get to the antipode for Bikini, and

failed to detect any signal from Operation Crossroads, from the
nuclear explosion.

Qis You mentioned detection. What drove the aspect of
detection? Was it because of our test?

A: Yes, our test was beling used as a signal source. The
- question was 1in order to detect any Soviet test, could we detect
our own tests. So Crary was essentially sent to Ascension to see

1f he could detect the nuclear explosion.
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Q: He was unsuccessful?

A: He was unsuccessful.

Q: What method did he employ?

A: Low frequency microphones on the ground. Are you

familiar with the Krakatou measurements?
Q: No.

A: In 1883, Krakatou, near Java, made an enormous
explosion and the pressure wave from that went around the world
seven times, and was picked up and... There was a report, a big
analysis by Lord Ralley and others...

Q A volcanic eruption?

A: Volcanic eruption. Here are the isocomes of the
pressure waves from Krakatou as it went out. From the time it
took the signal to go out and come back, he went to the antipode
which is around Colombia or Venezuela, and came back as a big
spherical wave. It went back and forth around the earth. The
British investigators were able to show that there was a duct up
around the tropopause, and the speed of sound, as I remember, was
something like 310 meters per second instead of the regular 334
that we had at sea level. From that they could deduce the
temperature of the medium in which the sound was propagating and
it was something like minus 25.

0 s How was thilis detected as a pressure wave in that time
frame?

A: Barograph.
Q: What year?
A: 1883. This 1s what prompted Ewing.

Q: I'm familiar with barometer-type measurements being
used to measure that pressure wave and the fact that i1t traversed
the earth, you said seven times.

A: Maurice Ewing had been an oceanographer at Woods Hole
and had found a similar acoustic duct in the ocean. You may be
familiar with what's called Sofar. In 1945 he wrote a letter to
Spaatz suggesting this might be useful in detection of Soviet
activity.

Q: The 1945 letter was kind of the initiative as a means
- of detection.

A That's correct. That caused the Army Air Force to
begin this research.
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0 How did you come in possession of it?

A Todd. Todd does everything.

Q: Did he say where he got these documents?

A: Freedom of Information, I think.

Q: It looks like National Archives. I believe I have this
letter.

So Ewing was at Woods Hole...

A: And was going to head up the geophysics department at
Columbia. These are subsequent documents of people in the Air
Force considering the desirability of it.

After Crossroads there seemed to be an enormous push to try
to put microphones into the sound channel. During WWII, the
Signal Corps had laid on them the requirement to develop a
constant level balloon. It had not been very successful. I knew
a bunch of people in the balloon branch.

The reason I got into balloons is that while I was working
on this manual there was a great problem in the winter of '43
with the supply of gum rubber cut off, meteorological sounding
balloons weren't flying very well. In the summer time, the
balloons would go through the depth of the troposphere, but in
the winter time, the balloons began bursting down at levels of
15,000 feet or so because the neoprene wouldn't stretch at low
temperatures. Somewhere Spilhaus came up with the idea, talked
to somebody 1n the Weather Bureau, that maybe you ought to heat
the balloons. He told a couple of us second lieutenants, that I
wonder 1f that would work. We got a blow torch and a mop bucket
and we had a radiosonde, and he was in charge of the Air Force -
push on radiosonde technology. I was his leg man on that. We
put a blow torch on a.mop bucket and heated the water to boiling
and flew the balloon. Much to our surprise, the balloon went to
about 60,000 feet.

Q: So 1t stretched without rupturing.

A: It turns out that neoprene crystallizes and you can
make 1t back into an amorphus state with high elasticity.
Elasticity changes as a function of the degree of crystallinity.
By heating, we removed that.

In any event, there was a group in Spilhaus's detachment
known as the balloon [boilers]. The Signal Corps, it turned out,
was very unhappy with this idea. They wanted no interest in it
~at all, and their manual doesn't use it. But that was my
introduction, that's how I got attached to ballooning, as a
result of doing this simple thing for Spilhaus.




PROFESSOR MOORE - 6/8/94 21

It's of interest, in the Holloman report there's a big talk
about boiling balloons. That's certainly a heritage of the
association from our early balloon boiling days. When you look
at the instructions on the modern balloon, you see that it is
really a physical effect that can be controlled.

Q: You went on board at New York University, and you
immediately set out, as documented in the reports, acquiring the
various materials, [putting out bids], things of this nature. At
that point you were working at New York University under the
direction...

A: Spilhaus was the nominal principal investigator and
director of the project, but he just turned us loose.

Q: So you were the project engineer?

A: I was the project engineer, and Schneider was the
project administrator. We employed a lot of students, a lot of
people that we could, and were a mixture of trying to develop a
- constant level balloon and providing service flights for Peoples.
Peoples was entirely our contact.

Q: He would come to New York University?

A: He would go down to Red Bank. He'd call and say he
wanted certain things, can you do it, so we made this flight out
at Lehigh and then we made the Helgoland flight down at Red Bank,
and he wasn't really happy. There were all sorts of constraints

flying balloons in the New York City area even then.

Qi All the problems with air traffic and getting FAA, or
their equivalent at that time, approval, etc.

A: So up in the stratosphere above my level, a decision
was made that we go to Alamagordo, and there would be a big
flight. We had balloons promised, but even ahead of that time
people wanted to test microphones. He had Crary already, about
from December of '46, I think Crary went to Alamagordo and ran a
field station and...

Q: That field station was for ballooning in general?

A: For Mogul. It was more than that. Crary was operating
sound-ranging microphones on the ground there. He was having
bombs dropped off the New Jersey coast and trying to pick up the
acoustic signals in New Mexico.

Q3 He was having the bombs dropped in New Jersey, off the
coast, and trying to detect them in New Mexico?

A: That's correct.

Q: What technique? Balloon borne?
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A: No. We were the balloonists. This was all ground-
based stuff. There was also an operation in Bermuda. Then later

you'll find...
Q: Crary also initiated that?

A: He was in charge of it. He was running it. They went
and got a whole bunch of 500 pound bombs out of the Earl
Ammunition Depot in New Jersey. Later you'll find that they did
a bunch down 1in the Canal zone. Then eventually they went to

Alaska.
Q: This was prior to '47?

A: The New Jersey, and I think the Bermuda operation,
you'll find a hint in this diary I gave you, you'll find a hint
about Bermuda and so on in there. He was talking about trying to
measure the sky waves coming in.

If you're interested, we can go extract, there's a paper in
the Journal of Meteorology in something like '47.

Q: I believe I have that. 1Is that the same one?
A: No, this is by Crary.
Qs Crary did quite a few publications for Red Bank and

then for Cambridge Labs.

A: Correct. But you'll find one, I think it's either '74
or '49. If you want we can go over to our library and make you a
xerox of it.

Q: I'm familiar with that one.

A: It's very circumspect as far as classified matter.

0 f SO Peoples and Crary had Columbia University
affiliation?

A: Well, Watson. They were derived from Columbia. Both
of them were derived... I think Peoples got his PhD under Ewing

at Columbila, and Crary didn't get his doctorate until later.

0O You said Crary's ground station was Alamagordo, but he
was actually doling explosions in Alaska, off Bermuda, Panama, the
Jersey coast.

A: In the late '46, early '47 era, he was in Alamagordo,
in and around Alamagordo. He was very concerned about explosions
Ooff the Jersey coast and I think off Bermuda. The Panama Canal

operation I think was not associated with Alamagordo at that
time.
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Here's a nice paper that came through courtesy of Todd. 1In
'48 there was a big operation in the Pacific for Operation
Sandstone, and we were heavily involved in that. Here's the
Fitzwilliam... Schneider and J.R. Smith... My chief associate
technically was a fellow named Dick Smith, James Richard Smith,
who unfortunately, died two years ago. Smith and Schneider and
some other of my associates went out on Sandstone to Kwajelin,

Guam, and then Oahu.

Q: I've seen that in publication. I have to acquire it.
A: You can xerox 1it.
Q: Moving chronologically, Professor Ewing had affiliation

with Woods Hole, and he was a meteorologist by trade?

A: No, oceanographer. He was a physicist, a geo-
physicist.

Q: What was he doing at Columbia?

A: I think he ended up head of the Department of Geo-
Physics. I don't know the details.

0 For the AMC contract he was developing...

A: He, as we, were contractors.

Q: He was developing the acoustical...

A: That's correct.

Q: That acoustical gear, this is a later flight but it's a
fairly good depiction. It shows payload here, and payload is
mentioned in a lot of the reports without any further
elaboration, what the payload was. That was primarily the low
frequency microphones...

A: That was their euphemism for...

Q: SO as not to be able to talk about what was then a
classified payload.

A: Here are the sort of instruments. A chamber with a
leak 1n 1t, and then a method of sensing the pressure inside the
chamber. That affected the frequency of an oscillator that came
to ground. That's the sort of thing that was developed at
Columbia.

Q: Dr. Spilhaus also mentioned about trying to detect
particulate matter.

A: That was another operation. A Tracer lab, have you
come across Charlie Ziegler at Brandeis?
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Q: No.

A: He worked for a Tracer lab and is just bringing out a
book on the early detection systen.

Q: That was Project Center. MX-968.

A There was another one that followed on this to measure
kKrypton. It was called Grab Bag in our lexicon.

Q: Did you ever hear of the project Bequeath?

A: No. Belng a civilian and outside, I was more
knowledgeable, essentially, of the intent and what was required
rather than the project names.

Q: What type of clearance did you hold?

A: At various times I had Top Secret and Q and I don't
remember exactly when I got various clearances. I also had a
clearance with the CIA.

Qs So at this time in New York University you were cleared
but you had no need to know.

A: I Knew exactly what we were doing. I knew about
Helgoland. I knew, just being an atmospheric physicist, I knew
about the sound duct channel and I knew what we were doing, but I
jJust didn't know any of the operational details and I wasn't
concerned with them.

Q: From a security standpoint, did anyone ever discuss
with you, other than the letter that I showed you stating that
this is now unclassified, did anyone ever tell you never to
discuss any of this with anyone?

A: I can't say they did.

Q: It was just a matter of enforcing the need to know what
classified project...

A: I guess I was aware this was highly classified, and
having been in the military was aware this wasn't something to be
discussed lightly. But no, I can't say that...

O The reason I ask the question is there are some
statements made 1n the various publications and books -- the
popular press, about people being threatened not to talk about
things they had seen or that sort of thing. I just wanted to see
1f there had been anything stated to you never to discuss any of

- the activities either related to this project or any other
project.
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A: There's a gray area here. I was certalnly aware that
what we were doiling 1n Alamagordo was highly classified and was
well aware, and I guess had been perhaps encouraged to have a
suitable cover story to explain what we were doing.

Q: SO you were encouraged by whom to have a cover story?
A: Probably by James Peoples, who was our scientific
monitoring... As you may be aware, there is a former colonel,

later General DuBose, who makes a statement that something was a
cover story. When I read this, I was not at all surprised. I
interpreted that as saying someone was covering up on Mogul.
That was my interpretation when I read what was attributable to
General DuBose. So from his point of view, there were certainly
no threats, but we were aware we weren't supposed to be talking.

Q: So was 1t Dr. Peoples then who actually actively said
use meteorology as a cover story, or...

A: I don't remember the details, to be truthful...

Q: But it was kind of a natural thing to think of in terms
of meteorology?

A: We were careful around NYU with the various technicians
we hired. We kept our knowledge of what we were doing to
ourselves. It's certainly my memory that we were aware that this
was classified, but we weren't threatened. We were just
instructed that this sort of information was not to be passed
out, even though the technical aspects we understood. So the
answer 1s yes, we very well understood this was classified; and
second, there was no physical threat or anything like that. We
were instructed not to talk about it, and until Todd told me that
Mogul had been declassified I was very reluctant to say anything
about it. ,

o, Anywhere - 1n the early days were you ever aware of
involvement by General LeMay?

A: Not at all.

Q: Not at ydur level. How about the [AFOAT-1] study
group?

A: I became involved with them later on Project Grab Bag
and others, and I knew a bunch of people in [AFOAT-1] -- Doyle
Northrop... I knew that, but later ballooning got even more

heavily involved in various classified things.
Q: Where were your duty locations involved with [AFOAT-1]?
A: Probably at General Mills.

Q: Not ever 1n Washington?
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A: Oh, yeah. I visited people in Washington.

Q: Just for the record, Major Marcel later worked at
[AFOAT-1]. Do you recognize him at all?

A: Not at all. The people I was involved with were
civilian scientists. If we looked at a list of people at
Northrop, Doyle Northrop sort of sticks in my mind, and there are
other names I've seen related to that.. Yeah, I knew that qguy, |
but I never knew Marcel. |

Q: So you went, moving into Mogul, you did go on the June
and July field trips. |

A: I ran then.
0 How many did you go on? All of them?
A: I didn't go to the one in the Pacific. If you look at

the planning on the Project Fitzwilliam, my name was listed as
the person as being there. Then suddenly, I'm not. What
happened, my people got taken away from me and I had to recruit
brand new people to help me fly balloons into Alamagordo during
the April and May 1948 operations. So I had new personnel, and
we went up and down the Rio Grande Valley trying to launch
balloons so they would pass over the ground stations at
Alamagordo.

Q: During that early period, before you had your full
complement of various types of balloons, did you ever use any of
the Japanese balloons? We were given the impression there were
at least a few of the Japanese balloons made available.

A: I got very interested in the Japanese balloons and
communicate, and I have pieces of the Japanese balloon downstairs
1f you're interested in seeing a piece of it. And I've got
translations. I met the chief of the Central Metearological
Office, a Dr. Wadati, and he put me in contact, so I have
extensive files on the Japanese balloons.

Q: But were any of those used as precursors to Mogul or...

A None whatsoever. That was part of a promotion that...
When I went to General Mills, Winzen who had been the great
entrepreneur, had gotten fired. He'd gotten caught in a
prevarication about whether or not the Navy was goilng to provide
money. He was replaced by a fellow named Frank Jewitt. Jewitt
recruited me out of graduate school. We really promoted
balloons. That's part of the balloon promotion.

| Q: None of the Japanese balloons were actually used as far
as a precursor to Mogul or anything like that.

A: That 1s absolutely correct.
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Q: But you had them available for study, but you didn't
launch thenmn.

A: No, they didn't have any.

Q: In the New York University report it says that you were
provided two Japanese balloons.

A: That's interesting, because I have no memory of them
whatsoever. Spilhaus may have. But I have no memory that I ever
saw them. In the spirit of being given proper scientific credit,
in the paper that you have, the Journal of Meteorology Paper,
we, heavily written by Spilhaus, credited the Japanese with
doing, with their trans-Pacific flights. So what we were doing
certainly was based, came after what they had done, and we didn't
want to take credit away from them. But I'm told that on my own,
completely free from this, I talked with Wadati and others on a
Japanese balloon. 1I've never seen a Japanese balloon that I know

of, I've never seen the payload, but I do have fragments of the
Mulberry Favor.

Frankly, we did not depend on the Japanese balloons. The
Japanese just preceded us. But we didn't pattern what we were
trying to do on what the Japanese did. After all, they had
opaque balloons, and my belief from the beginning is 