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Intro, - page 1 

P R O G R E S S R E P O R T O N C O N T R A C T # 7 1 0 ( 0 1 ) 

From Initiation of Contract to Jun~ 15, 1952 

INTRODUCTION AND SUMMARY 

Work on the subject co tract was init·ated on September 3, 1951, by 

a telegram tote University of Minne~ota indicating that funds for th s 

contract would be available. The contract listed four specific tasks on 

the contract: 

1. Re search and Developmr? t on the Ballo n ~ .. Vehicle. 

2. Research and Development o 1 Associated Instrumentation. 

J. Research and Development of Co termeasures. 

4, R search aIXi Development in Specific Mete rology. 

This progress report c. ver the work performed under the contract 

during the period j_n which the first twenty balloon flights were made. 

This period ends June 15 j 1952. Work under· the subject contract will be 

described briefly here under the headings corresponding to the tasks in 

the contract. 

1, Reseal•ch and Development on the Balloon as a Vehicle. 

One of the first decisions which were made in connection with 

pursuing this work was that a more satisfactory launching method 

n dcd to be deveioped b fore rapid research on the behavior of the 

balloons could be carried out. In undertaking this development, our 

philosophy was the following: Fir st, balloons should be launched 

i such a way that accurate weigh off of the free lift could be 

r r ' ed out. In previous plastic balloon operations, the launching 

meth adopted had committed the investigators to calculate the lift 

on the basis cf pressure and volume of gas inserted in -~he balloon. 
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Intro. - page 2 

Since the free lift, which determines the rate of rise, is of the 

order of teu percent of the weight of displaced air, it is easy to 

see that a ten percent error in calculation of the gross lift could 

~ither double the free lift or reduce it to zero. Since it was be-

lieved desirable to know the free lift to ten percent, this would 

impose a requireme t of knowledge of the gross lift t one percent 

-a value almost impossible to achieve Without weighing off the 

balloon. 

The second requirement which was set up for a launchl.ng system 

~ th ta launchin should be possible in relatively high winds. 

This requ:trement almost automatically limits one to Uf,ing t e system 

in l le the amount of exposed polyethylene is minimum. Several 

systems were tried in Flights #1, #2, #3, and #4. By Flight 15, the 

basic features f the present launching method were develo ed. This 

m thod is described in detail int e section of the report entitled 

Launching and Packing. Flight #6 was the first completely success­

ful flight launched by this system. In Flight #7, several minor 

difficulties in the rigging 0f the balloon caused the launching to 

be unsuccessful, andi in turn, led to the improvem nt of a number of 

details in the system. Flights #8 through #20 were all launched 

successfully with this system without any regard to ground winds. 

Flight #9, for example, was launched in the open without the benefit 

of a wind screen, in an 18-lmot wind. There was no evidence in any 

of these flights of damage to the balloon caused by the launching 

system. Because of the simplicity of the system, it has bee pos­

sible to launch a full scale flight with only two men, and in 

princ·p1e, it could be carried out by one man alone. The balloon 
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Intro. - page 3 can be airborne within an hour aft er the t i me t he eqUJ.pment arrives 
at the launching site. 

In connection with development of vehicles, we have investi­
gated balloon shape. This work is included in the section entitled 
Balloon Shape, and, briefly, consists of t1e folloWing calculations ~ 
Calculations have been made of the stresses in the resent cone-on­
sphere ball oon and the volume defect pr oduced in these bal l oons at 
various gross load imilar calculations have been carrie out for 
a balloon consisting of a sine wave joining a sphere, to indicate 
that much more satisfactory stress distributions can be obtained 
than exist in the cone-on sphere balloon. Finally, calculations 
have been made of the "natural" shape ballo~n, following the lead 
on this subject indicated by Pr ofesBor Ralph Upson and the General 
Kills Aeronautical Labora+,ory. It was foum possible to f ormulate 
this problem i n such a way that it could be solved usi ng the 
analogue computer at the University of Minnesota. The "natural" 
shape balloon is that balloon hich has zero stress around a cir­
cumference, It is the shape tha~ a flat sheet of polyethylene 
would take on if it were filled with water and picked up. The cal­
culations included in this report are for the case in which the 
~eight of the balloon fabric is small compared to the gross load. 
By mechani zation of the problem with the computer, it is possible 
to solve for the shape un er any circumstance of fabric weight, and 
=:iuch "'olut • um:i will be 1nclude1d in later reports. F'amilies of curves 
have been calculated for weightless natural shape balloons, with zero 
pressure at the bottom and with sub- and super-pressure at the bottom. 

Anothel .. section of the report dealing With the research and 
development of vehicles ·.s the section entitled Balloon Physics. 

Sec et Security Information 
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Intro .. - page 4 
This section contains a mathematical study of the equation of motion 
of balloons; a ser ies of simulated balloon flights mad n the ana-
logue computer, using as a basis of the calcui.ation the results of 
the previously quoted study; and a series of nomographs. The nomo-
graphs have ·proved to be quite useful for rapidly determ:lning the 
theoretical ceilj_ng of balloons, the sunset time on the balloons, 
and certain t hermodynami feature s of balloon f light which are 
descri bed in detail in the text. One feature of the University of 
Mirmesota l aunching method is that an aluminum ring is present o 
the balloon which acts as an automatic appendix, sliding down as the 
balloon fills out, and keeping the balloon almost spherical above it, 
and straight below it. The ma·e,hematics associated with the behavior 
of tt_s girdle are included in the Balloon Phy.' ' S ·e on. 
~ o ~search and Devel opment on Associated Instrument ati on. 

In order to successfully l aunch ·nstrumentation t o determine t he 
behavior of the balloon in flight, it was felt to be desirable to 
consolid te this instrwne tation in a unitized package. This package 
includes the packed parachute, pressure telemetering system and 1:,rans­
mi tter, command receiver, barograph am temperature recorder, cUXi 
cameras which photograph the balloon and terrain below. The unitized 
gondola was introduced in Flight 114, and has been used ever since. 
Pressure telemetering is carried out on low frequency, 1600 Kc. to 
1800 Kc., and the sensing instrument is the bellows which makes con­
~~cL i'h a modified Olland cycle. The ab olute accuracy of this 
system is limited by the accuracy of calibration, and has been found 
to be good to Within a millibar at high altitude. It is much more 
sensitive than this to relative changes in altitude, and readily 
shows a change of less that 200 feet out of 85,000 feet. Becuuse of 
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Intro. - page 5 
the low frequency transmitter arxi the consequent l ong antenna, it 

was necessary to devise instrumentation to release the anterma after 

the balloon was in the air. The reception and analysis of the bal-

loon transmissions are carried out in a tracking conter equipped 

w:i th receiving and data-recording equipment. A ,:amel-back semi 

trailer is being outfitted to act as a mobile tracking center. A 

DAQ direction finder system is use to obtain bearings on the bal-
loon. 

3. Research and Development of Countermeasures. 

Only preliminary thinring has been carried out in connection 

with countermeasures, and nothing is included in this first report 
on the su'bject. 

4. Research and Development in Specific Meteorology. 

The trajectories of the balloon flights are being analyzed to 

provide information on the flow in the upper air. The system of 

camera tracking has been checked by theodolite and has proved quite 

successful in providing accurate balloon positioning. The accu­

rate and frequent positioning has already revealed some signific nt 

details on the fine structure of the Wind at high el vations. The 

detailed trajectories at constant altitude during the spring period 

of light winds show rapid changes of wind sp ed and direction. In 

these cases the large-scale flow, as would be depicted on the 

eather map, is obscured by the small scale fluctuations (fluctua­

tioils n.il,l paiiod of a half hour or l ess). This phenomenon has, 

so far, only been observed in the stratosphere. 

The photographs have also provided an independent measure of 

altitude and, therefore, a means of computing atmospheric tempera­

tures. There are, however, limitations in the accuracy of this 
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Intro. - page 6 

method for the computation of temperatures and better methods of' 

direct measuremeat may be devised. 

Although this report does not include detailed interpre .ti'> of 

the flighta, the principal results obtained from this series of flights 

!all in these categories, 

1. Flight characteristics of balloons with and w thout appendicies. 

2. Th af ec t of air in take on balloon behavior. 

3. The rate of descent produced by sunset on balloons which can 

take in air dur'ng desc nt, and the havior of hese balloons 

whe ballast d by commando ration. 

4. Preliminary indications of the beh vi r of ammonia- illed 

balloons wer obtained in Flight #ll, 115, and #17. These 

indications are that because of the infra-red absorption pro­

perties of ammonia, it promises to be an important stabili zing 

factor in balloon flights. 

This series of flights indicates that research should be continued 

on th folloWing problems: 

1. Appendix Design. The design of an app ndix which excludes ai 

during balloon descent but all s the balloon to valve fr ely 

ur,on reaching ceiling must be carried out. Without such an 

appendix, it is not possible to reproduce flight conditions, 

or to make a balloon rise to its original ceiling once it has 

desconded. 

2. Flight Constant!. In order to interpret rate of rise and descent 

data, controlle•d flights must be made in which ballasting and 

valving are carried by command on a balloon which does not take 

in air during its motion. 

Secret Sec:uri ty Inf'ol"mation 
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J . Mixtures of Inflating Gases. Further experiments will be 

carried out using anmonia and helium-ammonia .mixtures to ex­

ploit this interesting technique. 
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ECTION VII Page 7-1 

SUWARY OF OPF,RA TIONAL RESULTS ON THE BALLOON PROJECT 

1. Introduction 

To da·e,e a total of 20 launching atte~ts have been made on this pro­

gram for th general purpose of dev loping t e launching technique, testing 

instrumentation, and wh rever possible measuri.n the ba loon p rf rmanc as 

carefully a pos ble to better um \rstand e actors overning er ic 1 

and horizontal flight of lastic balloons, d erin to the basic objec-

tives of s udying balloon pr c fl' t i 

cific purpose which often d p nded on her sults obtained on a previous 

flight . This provided a maximum sp d in perfecting techniques. 

philvsophy was to provide each flight ' th instruments wh c ou 

e ene 

ve as 

much info ation as possi le about the behavior of the particu ar balloon 

used, so that one would not ave to depend on statistics to correct various 

difficulties which developed in the progr • 

e-

Along with the development of packing, launchi , inst mentation, d 

flight measur ments, the operational side has be n developed to provid good 

tracking and rc~overy of equipment, 'Which not only saves effort in reproducing 

the instruments but also gives very valuable information where a malfunction 

is encountered. 

This report will give a summary of various features of this series of 

flights. At prest~t the experiments are not complete enough to warrant a 

detailed report which would present at the same til'IM:3 reliable data on the 

constants which go into the equations of motion1 effect of superheat, earth 

radiation, etc. 

It is also the general philosophy of the project to develop a flight 

wnich can be entirely controlled from the grourd so that the respon.se of the 

balloon to changes in the amount of lifting gas and ballast can be studied. 
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Page 7-2 
It is felt that in the lor~ run this information is necessary to design a suit-
able automatic device which will control the balloon in a specific way during 
the flight. 

Besi es developing a new method of launching experiments have been 
begun u ·n ammonia for inflation in place of helium for vari us reaso s which 
Will be outl' ned belm,. 

Due to t surmner eteorolo ical si tuat • on • n nn so a, e balloon 
flights are kept in an area wher ra io cont ct, ecovery} a racking can 
carried out easily. This acili ates the asic experim ntal rk. For h 
long ran e objec ives of t .e . rogram, howev r, in hich v ry long dura ion 
fl· ghts Will be conductedi ins rum n a ion is in an advanced sta e of develop-
men , and it is exp d th t this phase of the program 11 be um.er way dur-
in the fall and win er, en balloon ights will not be confined to the Twin 
Cities area. 

2. Flights Using Helium Inflation 

Of the 20 flights or attempted flights, all but ttree used helium aa 
the lifting gas. The first three flights were essentially launching experi­
ments and carried a preliminary type o radio telemetering g ar. Beginning 
With light No. 4 a more or less standardized type of gondola was used which 
contained all the instrumentation in one package. A discussion of the basic 
gondola which is currently in use is contained in another section of this r port. 
Complete tlata including time-altitude curves for all flights are ireluded. 

Usually several simultaneous experiments were carried out on each 
flight, for example, testing of command receivers, nEasurement of sunset 
effect on balloons of various thicknesses~ photographing the bu.loon in 
flight to aid in locating stresses int 1e plastic and to observe the opera­
tion of the appendix valves, obtaining photographic trajectories and time­
altitude curvesj etc. 
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In the course of these flights data has been obtained n the following 

subjects: 

a, l-'J'fect of sunset on ballou,, , 1.5 and 2-mil thickness. 

bo The rate of rise as a function o! r ss load and free lift. 

c. The behavi r of the launchin techni ue under varj ous weather corxiiti ons. 

d, The our tiou f c rmnand device installed in the alloon. 

e, T r cise behavior o lloons • th and out ap enclices and he 

f ect of a p ndic s. 

f. Th app arance o h balloon s vie ed from the ondola hrou ou the 

entire fli hto 

g, Trajectori s asur d by th balloon do cam ra, th,.waoli te, and air­

plane trackin. 

h, Th dev lopment and testi of timers, blow-down devic s flash lamps, 

etc., as required by CAA re ula ions, 

1. The perfection of a t lem tering link suitable for the spring and summer 

op r tions for relayin~ o~ ssure, temperature, ballast information, arxi 

erving as n indicator for the command operationso 

j. The appearance of the balloon as seen from a camera in 1 ts crolVIl. 

J. Flights Using Ammonia Inflation 

Three uch flights have been ma.dej the first of which used a mixture 

of helium and am"lonia. It was considered worthwhile to investigate ammonia as 

a lifting gas because the d.11Tusion leakage is 2 o 9 t,ims le s than helium, be­

cause it can ~,asily be stored in liquid form both for the initial inflation of 

the balloon and in the gondola itself for replenishing the gas in tr~e balloon, 

and because its infrared absorption is large while that of helium is negligible. 

Ammonia carried as liquid ballast can be evaporated into the balloon with an 

advantage o lo 7 times in weight over dropping liquid ballast to maintain alti­

tudeo If ammonia is dissociated by ultra violet, an additional amount of lift 
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. age 7-4 
ie gained b~cause more oo ecules are formed at the same pressure. 

The ammonia flights did not differ in the general instrumentation 

from the helium fli htso The behavior of balloons inflated with anrnonia, how­

ev r, is quite dif erent, and he result~ are be ieved to be ve y si ni icant. 

Int c case of ammo i, t h l iftin s consti t u s a arge art of t he ro s 

15 000 foo cei i 1 it e 

i obtained for e same 1 oon volume han 'th h liumo 

Int e ammonia fli 1ht st on er hr dia ion e f ects e obs rved; 

for example, a flight hie 1ad b~ n 1 v 1 urin he day be an to d cend at 

sun et, but a ru ly 1 veled off auring th nigh and b gan a s1· 

a ain at proxim t 1. ho, ooo to A flight launched • low fre lift 

and an i nitial ri se ra e of 400 e t/ minute accel r ated d i ng & asc nt to 

l ,06o f e t/minut . These acts plus other observational da a obtained on the 

a onia flights, are bein fitt into consistent pictur of t he f li ht per-

formance of oniP. balloons, but at this time the general statment can be 

that ammonia inflation appears to have many advantages over helium for long­

duration flights. 

de 

As stated above, there is a loss in altitude suffered with ammoni which 

can be regained by the use of a larger size balloono It ould also be desir­

able to use a larger balloon, as the 73-foot size with the new packing technique 

does not provide sufficient inflation vol~ in the bottom 1/3 of the ballo , 

if ~mmoni::i is uo d to carry the desi ~d p _yloado Sirce the ammonia gas valves 

only abou~ 1/6 s fast as helium, some re-design of the balloon appendix opening 

is also necessary. It is expected that all the necessary modifications c-m be 

included in the new balloon shape under development (the zero circumferential 

stress type balloon). 
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FLIGHT NO o 1 

'niis flight was launched December 8t 19511 at 0900. The balloon was a 

General Ml lls 2 mil thick f 1. The material was Visking DE-240011 The purpose 

o the flight was to test the aunching methodo In line with the objectives of 

our project to develo a hod allowing we · ' f arxi tilizi ng a 

'nimum siz n his t e fo lowing m 

ould c as a load ca ar chut at the r • tion 

( s d only dur .ng his 
o fli ht s • ked u a ach d to larg r 

o ration) so a e up r p rt o t11 par c u act d s a • 11 met 1 

li d into s oud line ere thy joined th cloth o~ each 
rings er 

shroud line. balloon as ccordian ol a ed starting from the bot tom1 

into th s ag enough of the ba loon ef out to produce the bubble. At a 

position a t bot om of the u bl I rin s er a ached by tape to each gor 

ft balloon on e load rope was passed hrough the r i ngs on the 

balloon and the rin son th parachute lineso Ther ere two or three balloon 

rings between each parachute ring. The li wa in turn pa d through a squib 

cannon operated by clock timer o Th quib cannon protec·ted by glass wool 

and a rootal can to eliminate injury to th balloon. T assembly was hung by 

the parachute rings in a large ring stand about 7 fto high x 6 ft. in diameter. 

The complete assembly resembled an ice cream cone • th the par chute shroud 

lines and the fold d cloth acting as conical bag baning from the stand. 

Th! .1 lP cf the oo.llcon "IOuld carry the bd.& h n • nflatedo The timers for 

load release were packaged at the crown of the parachute so that they actually 

were situated at the bottom of the bag. Before attempting this rather drastic 

launching rethod, experiments had been perfonned with 20v balloons attached to 

long lines so they could be pulled back to the grourxi. These preliminary 
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experiments indicated that a parachute packaged in this way would open in a dis­

tance of about So• to 75 1 • twas hoped that With thiti packaging method the 

parachute would act to hel slow the fall of the balloon tail after its release 

in the air. In oder to give the . arachute ti□ to open and break the fall of 

the load, a 100' piece of 100 1. tes line was attached between the b& oon 

load ring an rac n ition o 

shoe cord was i ns ted ins rie ·t this li 

t t launchi site, arrl he ice er am con 

s 20 fe t of doub. e lf-inch 

Th r stand was set up 

sp nde rom i h h unin-

flatod b bbl 1 id out to th sid. Helium as blo in throu h n aid inci-

hich tim e plastic inflatio tube 

~as removed and t sit patche ·t taps. The ssem y a off With 

a spring balance and sengaged from the ring sta d, which could be separated 

into two halves to facilitate r e ov from the balloon. 

This fli ht car ied a radio beacon 1746 c, a o ping l designed 

to unwind the antenna as the balloon ent into the air, and a package of nuclear 

emulsions encased in a lead block to increase the load eight and give cosmic­

ray data. The balloon ail was set to rel ea one minute after launching. The 

balloon was et free when the quib cannon fired, the ice cream cone package 

fell y f'rom the balloon nd unfolded the tail of the ball~on as the load 

dropp d a y. However, the parachute failed to open by t he tiJOO the 1001 line 

as fully extended and this line snapped, allowing the load to fall to the 

tions showed that a out 500 feet of line would have been requtred to open the 

parachute and decelerate the load properly. 

Conclusions 

Methods of packaging the balloon which allow it to unroll itself in the 

air involve rather large accelarat·ons and are probably to be avoided as a part 

of any launching scheme, unless elaborate precautions ar~ taken to reduce these 
acc1Jlerations. Secret Security Information 
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FLIGHT NO. 2 

This flight was launched on January 18, 1952, at 0900. It was a General 

is 73' (733) 1 1/2 mil thick balloon. The balloon was packed in the sub­

basement o~ the Physics BUi l ding using the corridor and the elevator shaft for 

anging and drapi th fa ric. This fl ghtj like Noo 1, was a launching test. 

I as e hat em th of Noo 1 h d sirabl fat s and a new zoothod 

cept or ·nor d tails, launching 

method s d in Fli t o. is e e hod used at present arxi wa adopted in 

the complete series of flights rom o. 2 to :roo 20. This met od is d scribed 

in some detail in ction No. 2 nti led 11Packing arxi Launching." . t h time 

of Flight o. 2, no co set or inflation plug w s used. he canopy hung freely 

from the inflated bubble, and hel • um was blown in through the open a pen 

a plastic tube. The lower edge of the canopy was equipped with hold tapes 

attached to the balloon load tapes. These 1V re to enable the launching crew 

to control the bubble in a wind. Figures 1 and 2 in ppendix 1 show various 

aspects of the inflation which was carried out in practically zero wind. he 

balloon carried a load consisting of parachute, timer release, an ballast. 

After weighing off, the diaphragm ripcord was pulled. When it was ascertained 

that gas was transferring into the canopyj the balloon was released. The gas 

transferred completely in about two minutes and at this time the balloon 

levelled off o It was apparent that helium had been trapped under the canopy 

an<l. cont.ribui.,ed w \Jh f.t~t! lll'1J. Thls h lium ~sea ed nhe.1 11h~ Lallvo.u un-

folded. The balloon then drifted away, descending very slowly, and was re­

covered abut 30 miles away from the launching site. '!he section of the bal­

loon clamped between the girdle and the tire was brought back to the laboratory 

and 1unf'olded. There was no damage observable that could be attributed to pack­

ing or launching. 
Secret Security Information 
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Conclusions 

Thie launching was encouraging, ae it demonstrated that the gas trans­

ferred properly and gave no apparent damage to the balloon. We believed at 

this time that wit rther evelopmen s he Minnesota launch.' ng method would 

be satisfac ory or our purpo s. 

Secret Security Information 



Pago 7-9 
FLIGHT 00. 3 

This flight was la~mched ~ebruary 8, 19.52, at 1630. The balloon was a 

General Kille 851 1-mil thick balloo . The grouoo wind was 20 knots. The 

laWlChing took place behind the windscreen, ani the weather map 8howed a def­

inite jet stream at 30 , 000 ft. A in Flight No. 2, this balloon was packed 

under adverse conditions in the Physic a Building sub-basement. In spite of 

th fact tha we had not gotten a balloon to altituie by this ime, we opti­

mist cally s hedul d Flight o. 3 for 24 hours and incorporat d in is flight 

a ballast control mechanism. T flight, however, should be . alistically con­

r dered as a second test on the new launching method. Several changes were 

made in the launching ioothod. Inst ad of allowi~ the canopy to hang down, it 

was secured to the bottom of the balloon by a tire and girdle arrangement simi-
• 

lar to the one which acts as a gas valve during the flight. The corset at the 

bottom was counterpar of the canvas girdle used at the top except that 1 t 

was equipped with canvas straps which could be used for holding th balloon 

down. At take-off tim , this l01Ter girdle is removed by releasing the air in 

the inner tire and pulling this tire out through the ropes. The girdle is then 

allowed to go with the flight. Thia girdle also served to make a gas-tight 

cl~ for the inflation tube, which in Flight Noo 3 consisted of the standard 

red polyethylene tubing he t-sealed to flar d-out ~ction that clamps umer 

the girdle. Flight No. 3 was also the first flight which we equipped with 

low altitude release {niclmamed 11Buddy1s b tt). The details o~ this deVioe 

are described in Section No • .5 entitled 11Instrumentation."' In addition to 10 

gallons of kerosene r or ballast, timers, and a ballast control mechanism, the 

flight carried a cosmic-ray telescope and 9 1/2 lbs, of photographic pla,es. 

To satisfy the CA.A requirement, a blinking light was also flown. This was the 

first flight in which a standard packed carg chute was used, This uethcd has 
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been utilized on all of our subsequent flights. The packed chute is opened 

at the inf ':.ant of release by having its ripcord attached to the balloon. It 

is a reat aid in keepi ng the balloon load coq,act and will not give troub:e 

in case of balloon failure 1 provi ded a low altitude release is present on the 

fl i ht whi ch guarantees that t h l oad is separ ted f rom the ball oon a sone time 

duri n e flight . A hoto rah of the load i s so i n A endix 2. As in 

light No. 2, he launchin m~thod wo. k d very satisfa o il ~ t one short­

coming. The corse at t e bottom of th bal loon w ich had be n equipped with 

canvas han es, as u~ed to hold th balloon after gas had been put in. 'here 

was enough gross lift in his flig o h t the corset slipped off prematurely 

allowing the canopy to free itself and drape down. In spite of the 20 knot 

wirxi and the fact that the canopy was free f or some 10-15 minutes during l aunch­

ing, no troubl e was encountered because of t his. Aft er th balloon as l aunched, 

it disappeared into an overcast am no da a was obtained by the telemeteri 

link. The reason for this was that on this flight e had flown a fir t model 

antenna dropper. This consisted of a reel which allo ed the antenna to unwiai 

af'ter the balloon was in the airo During launching a helium bottle was dropped 

on the reel and damaged 1 t to the extent that only about half of the antenna 

came down. 'Rte load from this flight was recovered two months later on April 

7, at Reed City, Michigan. It is very prob ble that the balloon was damaged 

in the jet stream and carried at this altitude for an appreci abl e dist~n~~ 

The load recovered was in rather poor condition, and it was not possible to 

determine whether or not the ballast system had operated. At the time of this 

flight we began to be concerned about the effect of the jet stream on balloons. 
Homer Mantis made an analysis of approximately 12 of our previous Skyhook 
flights and discovered very high correlation between balloons which broke at 
30,000 feet and the presence of the jet stream. 
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{jonclusions 

The flight gave a second successful demonstration or the launching 

~ethod, and gave indications that the jet stream may be a potential hazard 

t balloons, 
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This flight was launched March 1, 1952, at 0922, and used a General Milla 
13, 2-mil thick ball oon equipped with a st andard appendix. This balloon was 

packaged in the Physics B.lil di ng sub-basement. l>uring the draping in the e e-
va or ~,af t, t e balloo~ dropped a line sn pped but was repaired am, ex-
cept for some tnstin rxi unevenness in th dis ribution of the fabric, as 
unaffected. Like Flight No. 3., t canopy was clamped at he o tom With a 
t re arxi girdle arra ement and handling oops on the can as girdle. It was 
intended in this light to test the balloon p rformance and la ch~ me thod. 
lte flight was urposely ma.de shot 1/2 hours) to ssist in recovering the 
gcndola . For t he fir st time a tized gondol a had been prepared., prototypes 
of which were used for the remaini flights of this series. This gondola i e 
described in Section No . 5 on "Instrumentation," and a photograph of it i a shown 
in Appendix 2. The gondola included a 1746 kc beacon., a 220 a: beacon, timers, 
and Buddy• s ball. On this flight the transmitting antenna as carried out by 
a meteorological balloon., because of the apparent impracticability of the un­
winding reel us don Flights 2 and 3, Considerable difficulty, however, was 
encountered in using this balloon due to high static voltages on the antenna 
and the difficulty of handling the balloon in the wind. The load included 
nuclear emulsions and~ si~le counter cosmic-ray sonde hung from the outside 
of the balloon. he sonde transmitted p essure an cosmi.c-rav dAt.A over 
frequency channel. The balloon was weighed off with a spring balance and launched 
Without difficulty. The 1746 kc beacon gave no data, probably because of an im­
proper frequency setting prior to launching. Pressure-time data was obtained, 
however, from the cosmic-ray sonde from which it was evident that the balloon 
rose slowly t o 28.,ooo ft. am then began to descend , Shortly after this the 
cosmic-ray sonde si gnal was l ost as the balloon moved rapidly away in t he high 
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Page 7-13 veloc ·ty wioo region. The gondola was recovered shortly after impact, about 
1700, in eastern Michigan. The launching was facilitated by tie-down rings 
whic were se ured by stakes in the ground. This balloon was evidently weighed 
of incorrec l y as shown by its low riser te (see Operation Chat for Flight 
o. 4). 

Succes 1ras gain c ieved · t the launching tee nique, but mans 
fr improvin 1 i h-of and of co trolling he long 1746 KC ante na ere 
obviously necessary. The uni ized ondola greatly f cilitated he operati n. 
This flight pos ible i ndicated the effect of the jet stream on th balloon, 
ut tee i s some un rtainty because of the excessive handling during packag­

ing. 
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This flight was launched March 15, 1952, at 0916. It was a lrinzen 73• 
1-mil thick balloon. This was the first balloon to be packed in William~ Arena, 
and • s equipped With a plate on the U>p which allowed the balloon to be pulled 
up by winches. The plate ie described in Section No. 2 on "Packing Launch-
i ·" The urpose of he fli h was to eek al.loon pe formc.nce and the 
launching method. The int nded ation of he flight was 3 1/2 hou s, and 
it was released by timers. It as the firs flig w ic wa equip d · th a 

camera to photog aph the balloon duri fligh (Appendix 3). For details, see 
Section No. S on "Instrumentat ·on." The caJEr w s equipped • th Bol~ey 
lens, aper-ture f8, 1/lOOth of a second exposure time, "G" fil er, and Plus I 
film. The pictures we e overexposed, but it waspossible to ma e good prints 
from them and the exposure was reduce on subsequent flights. It was also the 
first occasion on hich we used torqu wrenches for eigh ng o f the al loon. 
Ford tails, see Appendix No. 4 on "Launching and Packing Equipment~ a.in Section 
2 on "Launching and Packing." This s the firs flight to be equipped w1 th a 
rolled antenna ball which was dropped by means of a pneumatic delay tch. 

The flight a 1 
o carried the first barograph and f:IJ lbs. of lead-enclosed photo­

graphic plates. The girdle on the balloon w s a polyethylene-wrapped canvas 
girdle. The fitting at the bottom of the b 11 on consisted of a straight 
tubular plug and a 6• long a1uminum pipe fastenP.d to the standard rubber in­

fla." un hoBe. The canopy •aEJ secured by & canvas girdle used in Flight No. 5 
for the first time. This plug was installed and the girdle wrapped around the 
balloon on the launching line befo:-e inflation. The launching went very well, 
and the flight continued to ri e until it was terminated by the timers. It had 
not reached ceiling altitude by this time. It was discovered from examination 
of the up-pictures that the tire had fallen out at the proper altitude, approxi-
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Page 7-15 
mately 151 000 fto, but that the polyethylene-wrapped canvas girdle cL.d not 

slip downo Laboratory experiments and calculations on the mechanics of the 

girdle problem demonstrated that with a polyethylene-wrapped canvas girdle 

one would not expect the girdle to slip until the enclosed angle of the bal­

loon a ove it ap oa hed 180°0 The coefficient of friction of olyethyl ne 

on polyethylene turns out to be be·~ween one and two. For the sol tion of e 

gird problem, see Section Oo 4 on "Miscellaneous Calcul tions." A the 

ime during the flight when the up er two-thirds of the balloon became com-

pletely full and when the girdle was called upon to slip initially, s a par-

ently was valved, decreasing the rate of riseo After the initial slipping, 

the pictures show that the girdle works its way down the tail of the balloon 

as the gas expands above it, maintaining a spherical balloon with a strrj_ght 

tail below 1 . By release time the girdle had slipped approximately half of 

the ay down the balloon tail, and at the release was approximately 20'. ove 

the loado The telemetering contact with t e balloon was good throughout the 

flight. The barograph gave a good flight record, and agreement between the 

barograph and telemetered altitudes was sa tisf a.ctory. The load from this 

flight was recovered two miles north and two miles east of St. Charles, Minne­

sota, on March 15. It ·was followed to the ground by the Beachcratt airplane. 

Conclusions 

The method of clamping the canopy with the corset was quite satisfac­

tory. The antenna dropper which unrolls t~he ball seems to be a sati sactory 

way to solve the antenna problem : Vecy satisfactory photographs of the bal­

loon in fiight can be obtained with a relatively simple camera. The barograph 
design was believed to be adequateo The use of the torque wrenches to wei~h 
off the balloon worked out very well, and they were adopted at this stage for 
all subsequent flights. The accuracy of the telemetered pressure data which 
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utilized the starxlard baroswitch modulator was not adequate for our purpose. 

The analysis of the girdle problem lead to the idea of using the girdle as an 

automatic appendix ring and also lead to a series of design changes on the gir­

dle. 

Secret Security Information 



I I 
I ' 

I 

I 

\ 

I 

t 

FLIGHT NO. 6 Page 7-17 

This flight was launched March 29, 1952, at 0858, It was a Winzen 73, 
1-mil ttrick balloon, The growxi •ind at laW1Ch1ng was 12-18 knots, The pur­
pose of this flight was to study balloon performance. This balloon and all 
subsequent balloons through Flig No. 20 were paced in Will 

Arena. The expected duration was 5 hours; the actual duration was 5 hours, nd the load 
was released y i~rs. The r dio in r n"" tion as ' dentical to · light to. 
5, and then ht carried bo h an up camera and a cam ra ich photograph d 
the ground. e u camera as equipped Wit Belsey lens, a erture f-11, 
1/100 of P second e poaure, G filter and Plus I film, The down camera also 
had a Bolsey lens, operated at f-8, 1/100 of a second, and it ll'ILS equipped 
witr a G filter. The barograp on this fl· ght had an added disc which gave a 
t mperature rec.,ord in the gondola and which Will be referred to as a thermo­
graph. The girdl on this flig.}it was a large cloth girdle rigged · th squibs 
and a pressure-firing mechanism so that at approximately 10

1
000 feet the gir­

dle was completely removed, This assembly is shown in 4ppendix 4, To try to 
discover any shortcomings of the launching method, this fiight waa launched by 
only two men. It was launched behi-.xl the 'Wini screen in a 15-knot · nd

1 
and no 

real troubles were encountered. It was not necessary to call for rry additional 
help, and Wine kler and Ney carried through the entire launching procedure in­
cluding unloading the balloon e hAr.lci na c11 t + he gor.dola • ;; "-. , The time required 
from the arrival or the truck to launching was 39 minutes. The flig..~t waa re-
covered 4 mil• west or Chippewa Falls, Wisconsin, 

s found on the day of 
the flight. The theoret cal ceiling on the flight was .,1 ,000 feet. The balloon 
climbed to thi altitude within the accuracy of the baroswitch modulator am 
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floated level until released by the timers. The canvas girdle was blown off 
properly at 8,500 feet and fre e-fell to tile ground . 

Conclusions 

The fact t hat t he balloo 1 at ed level at ceil' ng gave us COP i dence 
that the l ~unching met od was no ama ing the balloons. t w s clear o 
this f light t a t wo men co ld asily launch 73, ball on~ y is me thod, 
although som additional instr n a i on was i rxiica d. The u u flights 

il zed lock and ac le ore anct1· ng of al. l oon. 
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FLIGHT NO. 7 Page 7-19 

This flight was launched April 7, 1952. It •ae a Winzen 73' 1-mil 
thick balloon with DE-2500 plasti c . The balloon was packaged in Williams 
Arena by a )-man packing er•• It was rigged with an over-sized canvas­
cove~ed tire and valv assembly, a.{ld t large size ou er canva acket 
and blow-of lik ta describ d fo Flight o. 6. In addition, the can­
opy • as clamped at the bottom by nylon-wrapped 6oox 16 tire d c n s 
girdle of the type used in Fligh s 3 and 4. The purpose of the flight was 
o st1 y balloon performance, and a unitized gondola the same as that used 

in Fligh o. 6 was prepared. In this op rt · n the launching as atte.q:>ted 
in a 21-knot wird in the shelter of the wind screen. The launchi~ equipment 
now included a block am tackle, and pulleys aoo tie-down points at each end 
of the balloon. The tie-downs consist f 3-f oot metal stakes welded to a 
ring assembly. On this flight the balloon was equipped With a tire and gir­
dle at the bottom to hold the corset and inflation tubing in the manner used 
on Flights 3 and 4. When the balloon as partially inflated and still in the 
hori~ontal position, the bottom tire slip ed from the girdle and released the 
canopy. Control was then lost of the bubbleo The balloon extended itself and 
was torn on the wind screen supports. The reason for the failure was a feature 
of the pack ging which had not been obvious before this test, namely, that th 

ton end of th A h-Allnon ~es 3l''lC hor~d l--y lin ow~c L 1g to the top ring. 
When the balloon achieved some lift, there was a tendency for the top line 
to pull the top of the balloon out and strip the canopy from the lower sec­
tion. 'Ibe tire and girdle at the bottom were not sufficiently tight to pre­
vent this. 

Secret Security Information 



I l 
I ' 

I 
I 

l 
\ 
I 

( 

Page 7-20 

Conclusions 

Te technique of ho in o both ends of the balloon is eatly to 

be desired, but th s ca ot e don b pu11 ·n on he rin6 attached to the 

balloon crown. A .. ifica ion o he igg 

so hat the top ie-down rop '-! asse t ou"'"i 

was ma eon subsequent fli hte 

ol in the o pl e and s 

secu.r d to th suspension r1n on th ire-valve assemb • t nsion d vel-

oped in t e bubble due to the inf ion w s then s po d by th r 1/J 

of he balloon, and here was no endenc o pull th canopy of his sec ion. 

It was decided to cut this top rep off before 1 nching and to le the loo e 

end pull through th top pla e as the alloon ex nded its lf in he air. J 

rubber close-off valve was uilt into t bottom of the hole thro gh the top 

plate, whi ch made t he balloon as tight wh nth upper line assed completely 

through. 
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FLIGHT NO. 8 

This fli ht was 1 unched April 10, 1952, at 0926. It was a Winzen 73' 

1 1/2 mil thick balloon. The append hole on the balloon wa 48" in diameter , 

the ap nd • x was r move us. Th balloon was launc ed behind he wind 

creen a he University of nnes ta Airport in a 14-knot -NW wioo.. The 

pu os of +he fligh as to st balloon performance withou an app ix 

through the da light hours. The expec ed duration was 6 hours; the actual 

duration was 6 hours. Th release was by the timers. In accorda c 'th 

the experience from Flig ~o. 7, this balloon was arranged with a rope going 

through the loading plate on top and secured to he inner tube inside by 

nylon traps. Duriug the inflation this allows one to hold the gas bubble 

by its two erxls and not st ip the canopy off. In Fl ht o. 8 we returned 

to a corset to secure the canopy by the inflation tube a tached to a turned 

plywood plug, to 'Which was fastened a length of vacuum cleaner hose quipped 

with a swivel. This, in turn, attached to the standard rubber inflation hose. 

In addition to this, the canvas girdle was replaced by an aluminum girdle 

wrapped with nylon tape and cornstarched when inserted into the balloon (See 

photographs in Packing and Launching section.) We had verified by experinl3nt 

that such a girdle, once the inner tire was released, ould slip d the bal-

loon at a cone angle for the tallo0n of flJ0 The instrumentation on this 

flight was the same as Flight No. 6 except that the baroswi tch modulator had 

been ~a-placed by a double-helix 0lland cycle designed to give maximum accuracy 

in pressure measurements. The aluminum girdle previously mentioned was allowed 

to drop during flight onto the gondola. This flight carried cosmic ray gear, 

and the final position of the girdle was on the boom, which is evident from 

the photograph in Appendix 2. The exposure en th cameras had been changed, 
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and the up camera carried an Ilex lens, aperture f 11, shutter speed 1/150 of 
a second, and Plus X film. The use of the Ilex lens was to improve the angle 
of view of the balloon. The CaIMr· was tilted so as to show the balloon with 
a small ring of sky shoWing even hen the balloon was fully inflated. The do 
cam a c tried a olsey lens a. rtur f 11, 1/300 o as cond, and ~lus X 
film. Both cameras had G fil rs. Te ad· ional g carried on this f ight 
con ist of a Geiger counter te escop and an ss mbly consisting of 4 single 

I eiger counterso e balloon as launched easily behind th wind screen in a 
14-knot wind. It clim d o an alt1 ude o 101000 feet belo its theoretical 
ceilin, and floated level until release ft r 3 hours of 1 fli ht, The 
flight took place on ave y clear day and t he plane was follolfi.ng the balloon 
at the t ~ of relea e. At the ins ant of release, ho ever, t e plane made a 
sharp turn, and both observers in th aircraft lost the ballo n. The parachute --
as never sighted, and the load could not be seen on the ground. Because 

knew the area so well, e conductea two air searches over a proximately 10 x 10 
square miles and did not find the load. On April 23, thirteen days after the 
flight, the balloon was found at Medford, Wisconsin, in the northeast corner of 
the area which we had unsuccessfully searchedo Since the balloon had been 
equipp d with a ripcord, we reasoned that the load should be nearby and con­
ducted a third air search in the vicinity of the recovered balloono The lo~d 
was found durin this air sP.~r~h .Aft.er ~pprc~:r~toly t ·o hours of flight. 

Conclusions 

The fact that the balloon leveled off at an altitude below its 
theoretical ceiling is attributable to the fact that the balloon could air 
in during its ascent. That it did take in air appears to be evident from 
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the tiioo-altitude curve which showed that the rate of rise steadily decreased 

as the ballo n reached higher and higher altitudes. An extremely accurate 

trajectory ,,as obtained b Man is' group from the down pictures taken during 

the flight. The trajectory is included in this report. The up pictur s clear­

ly demonstrate t e intake of air in the balloon at in+ermediate al ti tud s am 

t he c rcumferential stress lines in the re ion of the balloon below the equator. 
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F1JGHT NO. 9 

This fiight was launched April 23, 1952, at 0~34, It was a Winzen 

73 ' 1-mil thick balloon o This wa ne of the balloons which we found to have 

sticky tapes. It was sen 

equipped wit an an nna 

Te ap endix was r mov . 

wrapp gird e and an umi 

ck to Winzen to b ornst c ,ed aoo. it was 

me, a d s ction ap , a tape harness. 

was ri ged in lfilliams Arena with a nylon­

inf~ a ion plu wi h th attached vacuum 

cl ancr ose o replace t e wooden infl tion plug s din Flight Noo 8. The 

launching took lace at th w Brighton A s Plant in the absence of any 

• n break, and was carried out in an 18-knot wirxi o Th purpose of the flight 

was to check the sunset effect and the effect of ballast drop ed at night, as 

well as to test a communi ation link carried out by way of the balloon. This 

will b described belowo Te tim rs w~r set for 27 hourso The actual d a­

tion of the flight was 16 1/2 hours, and the termination was by Buddy's ball. 

The instrumentation utilized the Olland cycle for pressure measuri , and the 

lo -frequency b~acon was a 5-watt beacon, as opposed to the 1-watt beacons 

previously flown. The flight also carried a 6420 receiver (a modified Sen­

tinal receiver). There was a cycling device which alternately connected the 

input of the beacon to the Olland cycle and to the output of the receiver. 

This allowed us to transmit to the balloon on 6420 KC and listen to the re-

v.1 tt11 mi i,t,ecl ~ignal on 1724 Kc. Thia !'light had two BUddy' s balls, one for 

low altitude release and the other designed to drop ballast if the balloon 

descended below 50,000 feeto The gondola was constructed with a 3/8• steel 

pipe looped above it to deflect the falling girdle away from the up canera. 

The up camera had a Bolsey lensi aperture f-9, exposure time 1/50 of a sec­

ond, and was loaded with Kodachrome filmo The down camera had a Bolsey lens, 
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aperture f-11, exposure time 1/200 of a second with a G filter and Plus X 

film. Ballast to be dropped by the ballast blow-off consiste of 30 pounds 

of steel blasting shot . The antenna dropper on this flight was a pressure 

oper ted device see AP end ·x 3). The li ht also carried he lead block 

cont 'ning cosmic ray lat w i h n ounds, There wa3 a cornstarch 

bom at ched to b tri ~er d by t low titud rele se. The 1 unchin 

en very ell, in ite of h absence of d sc een t pr s nee 

of th 18-knot wind. D ring t d y of Apr 1 23j we establishe intermittent 

ontac from the radio shacK by wa o 6420 KC tote b lloon, and th nee by 

ay of 1724 KC to the airer ft. We were a le o communicate by .. ans of the 

balloon link whe . di ect 0 KC cornmunic tion was impossibleo The balloon 

climbe o an altitud 2 000 feet below the theo etical ceiling, floated level 

for hree hours, be an descenain efore unset, and developed a rate of 6o• 
per minute by sunset. At sunse this rate increased to 120' per minute, which 

was maintained until the balloon reached approximately 50~000 feet, at which 

time the descent became more rapid, It reached the altitude at which the low­

altitude release took effect during the nightj and contact was lost. The bal­

last drop was subsequently found to have failedj due to a shorted battery in 

the ballast blow down. The gondola was recovered 15 days later after noating 

in Lake l.ti.chigan during this time. The film in both cameras was all right in 

~\ i -e of + he 15-d~y subm rsion. The recuvt;r.·y point was 25 miles 1 rom Sturgeon 

Bay between Chamberlain Island and Strawberry Island. 

Conclusions 

The characteristic slowing down of the balloon at high altitudes indi­

cates that it took in air because of the absence of the appendix, bat the fact 
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tnat it reached a ceiling which was almost its theoretical cei]ing indicates 

that little helium was lost, and the valving was mostly air The reason for 

the loss of lift after thr e hours of level flight is nvt c . ar, but it is 

possibly related to the loss of lift observed by HJ~ell's g oup in Moby Dick 

lights. ·nee the rate st blished was constan, it appea ·~ to be a loss of 

a fixed amoun o lift rath r than a 1 ak. The increase in he rate of descent 

a s mse is caused by e loss o a .. i ed amoun of lift a this tine. 'rhe 

dee eas in er te of esc nt i t vicinity o' 40,000 feet may du o 

t 1e warming of he balloon as it ge s closer to the eart. because of the infra­

red aboo tion of th polyethylene. It a pears to e possible to transmi th 

radio signals through the alloon and hereby utilize its extended line-of­

sight range, This test also helped us to find troubl sin the radio receiver 

equipment used on th flight. It is one step in the development of a satis-

factory command system. 
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This flight was launched A9ril 29, 19521 at 1506. It was a Winzen 
73' 1-mil thick balloon of DE-2500 plastic. The balloon was rigged in 

W1lliclff\S Arena with a nylon-wrapped irdle and an aluminwn inflation plug 

as used in Flight No. 9, During rigging the tire burst as a result of defec­
tive nylon tape wrappingo Th 's ~ele se t e balloon from the susp neion, and 

i t led to the floor. An 18" iame er hol as blown in the balloon crown 
by the exploding tire, u it as patched wit polyethylene tap. This bal-
loon was re-rigged without diffic • I was equip ed with a ripe ord but 
had no ap endix. The purpose of the fligh was to study the sunset effect on 
a 1-mil helium-inflated balloon. ccord • ngly, it was launched in the after­
noon so that a few ho11rs of level fljght would be achieved before the sun set 
on the balloon, to reveal the presence of leaks or other sources of loss of 

lift. A standard gondola containing a 1-wa t beacon on 1638 KC with Olland 

cycle pressure modulator, duplex tim r , Buddy•s ball, up and down cameras, 
phot ·a hie plates, and a motor- cycled blinker unit for night operation was 
prepared. The gondola was equipped with a girdle catcher like that used on 
Flight No. 9. Mo ballast was used. Launching was accomplished from the Witd 

screen at the University Airport without difficulty in a 10-knot breeze. The 

balloon exhibited the characteristic decrease of rise rate as it approached 

the theoretical ce~ling usuall.y seen on balloons not equipped with appendi ~,:IR 

Furthermore, the balloon leveled about 31000 feet below the theoretical ceiling, 

which is almost certainly an indicati.on or air intake a~., in this case, excess 
valving of helium. The balloon floated level until sunse ;, at which time it 
descended at a rate of 120 fe~t per minute to an altitude of 88,ooo feet, 

where it remained level for one hour until the load releaoe point at 2140. 
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Page 7-28 For the first time a signal was received while the load was descending. Thia 
behavior was achieved evidently by tte effect of a 1-pound lead weight which 
had be n fastened to the bottom of t he antenna and which constituted the core 
f the antenna ball when wouoo u in the dropper, The rio'llll camera on previous 

fli ght clearly revealed ta the u foo antennB anging 
ow the gondola 

eacon sign at the 

tangleci a ound the gondola ana parach t,e, a cut 
release t • when not e ppee1 with 

Th balloon and load were re-covered in nearby 1 c tions at Rock Falls iscons'n (near Eau Claire), the 
day foll Wing the launching. 

Conclusions 
'Ibis fligh exhibited al the charact r i stics of a balloon not 

equipped With an appendix, wh 'ch as aiscus d ·n Flight o. 8, results in 
an intake of air at a point alout 2/3 cf the ay to cei ing, Evidently in 
this case the air mixed somewhat 'Iii th th helium so that the balloon valved 
out part of its helium With ~he air and leveled at an altitude determined 
by the relative proportions of air and helium remaining inside ~he cell. 
It is notable that the descent resulting from the loss of super-heat at 
sunset ceased at 88,ooo feet, and that the balloon leveled at this altitude. 
The barograph trace was in essential agreement with the telemetering record 
in this respect. This is the only flight of the series which exhibited 
this type of behavior after sunset with helium 
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F1.IGHT NOo 11 

This flight was launc~ed May 8, 1952, at 1510. It was a 73 1 1-mil 

',Vi.nzen balloon with cellulose acetate tapes . The balloon was equipped with 

an antenna durin manufacture anu a aestruction tape . It did not have an 

a pen i x. Th ground wind during la nching was 5 mils an hour aoo gusty. 

The sky was ov rca • h 1 nc i n took p ace at the University Airport 

behind he wind sere n. T e ect dura ion o the fli h was 1/2 hours; 

the actual dura ion was 4 1/2 ho Se Release took plac by ns of Bud y' s 

ball. The purpose of h fli ht a to make a sunset e riment with a .tl­

loon containing ammonia. B caus calcula ions showed that t e volume of our 

appe ix ubblw was jus ar ly a equate to allow a pure ammonia inflatio, 

•e decided to make a flight in wh ·ch half of the lift was contributed by 

helium and the other ha by ammonia. The theoretical altitude calculated 

for the mixture was 73,500 feet with vhe gross load at 262 pounds. The 

flight as equip ed 'th s anaard instrumentation, and had, in addition a 

ate-of-rise indicator and a strobelight flasher. The up camera had an 

Ilex lens, G filter, aperture f-13, photographed at 1/lSO of a second. 

The down camera had a Belsey lens 1 G filter, aperture f-16, photographed 

at 1/200 of a second. Both cameras used Plus X film. This flight also had 

the second model of girdle catcher, which consisted of a ring suspended above 

the gondola by rope so that when the girdle descends, it is not allowed to 

rest on the gondola. The inflation and launching of the balloon went smoothly. 

We did discover something that we could have anticipated, namely, that the 

bubble, when inflated w1 th a aenser gas, becomes very unstable anrl blows 

about, even in a mild ground wind, much more than a correspoooing helium 

bubble. In this case, 633 pounds of air were displaced with gross lift of 

326 pounds, so essentially half of the mass of the entire assembly was con-
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centrated in the balloon. This adde~ mass gives the bubble inertia which is 
not prEsent with helium. The balloon to k off with a rate of rise of atx>ut 
6oo feet/minute, and in spite f the fac~ that it had no appendix, increased 
this r~te of rise to something like 900 feet/minute before reaching altitude. 
Thie character stic increasing rate of rise was later found to be always 
preaent in anmonia flights ano will be explained in connecti n with Flight 
No. 17, where the effect is much mor pronouncedo Befor reaching theoreti­
cal ceilin, the balloon deer ased it rate of rise due to intake of air, but 
it reached a i ude of 80,900 feet, over 7,000 feet above theoretical alti-
tude for th mixture. Since this dit ference is far beyond the error in pres­
sure m asurement, and si~e the balloon almost certainly took in some air, 1 t 
seems to be e ident that during valving , almost pure ammonia was valved with 
the helium layer don iop of it . Subeequent exp rienc has lead us to the 
belief that helium and either air or ammonia do not readily mix, and in bal­
loon flights Will form layers inside the balloor. 'lbe only mixing that had 
been attempted on this fiight was to insert the ammonia first arxi then to 
blow the helium into the balloon below t e ammoniao Almost immediately after 
reaching altitude, the balloon began descending at a constant rate of 280 
feet/minute. It maintained this rate for two hour and released its load at 
sunset, having reached the altitude at which the low-altitude release operates. 
The load was recovered at Jim Falls, Wisconsin, the mor;ning of May 9, the da.v 
following the flight. The first model of the Bohl rate--of-rise indicator 
gave a satisfactory record during the flight. The device is similar to the 
rate-of-rise indicator used in aircraft, consisting of a bellows connected 
to a referenc volume which is allowed to ·communicate to the atmosphere 
through a capillary. The theory of the rate-of-rise indicator and a descrip-
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tion of it will be incluaed in Section No. 5 on "Instrumentation." The rate-
of-rise indicator showed 10-20% chan,es in velocity which are probably due 

to variations in the atmospher. Th record obtained is included with the 
flight data, An interesting feature of the valving is evident from the 

rate-of-rise indicator. Aside from s ~11 flue uations, th v locity during 
valvin decreases linearly With time, at leas in this case where fir t air 
and en ammonia must have been valved, 

Conclusions 

It is possible with the aunching system to successfully fly bal­

loons With ammonia. The is strong evideooe in this f ight that gaeea not 

actually mixed on Ji very microscopic scale will stratify and form layers in 
a balloon. This is a very important feature of balloon flight, since it 

means hat a balloon that takes air thro gh its appendix may veey well valve 
most of the air back out again. The fact that the balloon descended after 
reaching ceiling was interpreted at the time of the flight to be due to 
over-valving as the balloon r ched altitude. The experience in Flight No. 

15, however, indicateo that this interpretation is not correct. It is much 
~ore probable that the two layers of gas change the pressure distribution 
1.n the balloon, and the resulting shape fac or and valving of gas may pro­
duce a loss in lift. 
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FLIGHT NO. 12 

This flieht was launched May 12 1952, at 0929. It was a Winzen 72.8' 

lo5-mil thick polyethylene (1,0-V 11) balloon equipped with a destruction 

t p , ,lass filament tapes , antenn· but no appendix. The balloon was packed 

in v- 1 iams Arena b the regu· ar procedur • The purpose of the flight was 

tots the comman · adio lin from he fli t center to the balloon and back 

gain, or from h a c t rouah he balloon to e fligh c nter, u ing 

he 6 c command r c iver ad he 17r KC 1 wa t beacon. The theore ,ical 

ceilin was 93,000 fe t and he alloon at aine an altitude of 901000 feet. 

The lanne dur ·on was six hour, ut t e balloon w sin the air 00-72 hours 

under circumstarees described below. The gondola carried the usual instrumenta­

tion including up and down cameras , Olland cycle, beacon, low-altitude blow-off, 

and ti er releases. In addition an automatic camera was hung from the ring 

and plate ass mbly in the top of the balloono This came a was one of the 

standard type but was moun ed in a small hemisphere and added • h sponge 

rubber to prevent damage to the balloon during launching. It was equipped 

with an Ilex lens, 1/150 of a second at f-llj G filter. The 1-watt beacon was 

cycled in 2-minute intervals between the receiver output ani the Olland cycle, 

but this cycling action was cut in shortly after the balloon r ached altitude 

by a ecial timer. The balloon as also fitted out with a microphone in the 

throat of the balloon which was cycled into the beacon in ~ .... ace of the receiver 

output during the rising portion of the flight. The cycling took place every 

two minutes by an automatic timer. The nri.crophone was supposed to pick up 

valving noise or flutter, etco 1 in the high velocity wind regions. The micro­

phone was checked out at take-offi but no audible signals were recorded after 

that. The balloon climbed to an altitude of 3,000 feet below theoretical 

ceiling and exhibited the rounding off of the time-altitude curve character-
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istic of balloons not cquipr,e wj th ' ppendices. 'nle balloon remained level 
ntil sunset, and was n~t c t dowr. a 1530 as planned due to A ti:ner failure. 

Contact was l()st with the ball on i1t about 2130 when the transmitter batteries 
• re discharged. The talloon was _ound in the sky at daybreak the following 
morning. sonly one th odolit sta.Lion was available at that time, its alti-
tude was esti. ted meas h s ten ed angle of the balloon and its ele-
v tion angl • 'rh alloon was o Derve to b full at this time at about 40,000 
et elevationo It w s ke in si during th day in th Twin Cities area, 

and a eecond. t eodolite station wa set up on the P}iysics Building roof. I t 
climbed bac u to 78,ooo f et and at A ms on May 13 #as sout 1west of Miruiea­
polis. The balloon was 1.1t visible the next dayi but was later found at Martha's 
Vineyard, Massachusetts . The balloon top canera was recovered. This camera 
gave only about a dozen frames during ascent due to a failur 

'= balloon 
could not have reached the eas coas during the night of May 13th, so the 
earliest possiole impact time must have been during the day or night of Kay 
14th. The latest irepact time possible was May 15th, as determined by the re­
covery. Tne gondola was recovered from the Atlantic Oc an about 100 miles 
southeast of the New York harbor by a freight vesselo During the day on ~ay 
12th, contact was established between the Beechcraft airplane and the flight 
center at the University Airport through the balloon, using the re-broadcasting 
technique. It was found that the balloon receiver had drifted somewhat in fre­
quenc aiter the pre-flight adjustments were made, but good voice communication 
was obtained at this time. The nylon tape-wraoped g:i rdle was also recovered 
after it floated ashore on a small island off Cape Cod. The nylon tapes pro­
vided a waterproof space which kept the aluminum ring afloat. The barograph 
and thermograph records were destroyed by sea water, but both the up camera 
and do'1rn camera films gave good quality pictures although the inner parts , 
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film spools, etc., in the down camera were dissolved away by sea water. 

The up camera used an Ilex lens and was loaded with Kodachro~ 3 !JUD film. 

The interesting features of his flit11t are the balloons ability to remain 

in the air W1thout ballast 1~r two to three days and the trajectory exe­

cuted by the balloon during the time it was observed by the theodolite sta­

tions. This trajectory accompanies the tim altitude cart, and e:xh bits a 

cusp while floating along at constant level and a spiral mot on around the 

Twin Cities area. The impl'cations of th s trajectory will e discussed in 

deta ·1 by Homer Mantis in S ction No o 8 of this report. 

C nclusions 

The command adio circuit showed satisfactory improvement in per­

formance, but careful precautions must be taken to control the stability 

of the receiver in order to keep its frequency constant. The need for a 

suitabie appendix was again conclusively demonstrated on this flight to 

prevent the intake of air. There is some evidence that the ti~r oper ted 

the q¢b, but that the balloon destruction tape either failed to come 

loose from the balloon or entangled in th balloon load ring assembly in 

such a way that the load did not fallo 
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FUGHT NOo 13 

This flight was launched May 15 1952 ~ at 1815. It was a Winzen 73' 

1-mil thick balloon with acetat tapes, and an 8 long tubular appendix was 

used The bal oon was packed in Wiliams Arena by the standard method, but 

the nylon wra ing w s omittec.i from the inside of the alumi um girdle. The 

aluminum surface was uffed to remov a r sive reg ons. It was hoped that 

t correct friction co ici nt ould b achi v d against e olyethylene 

b lloon rose, so at he fa -

ric would be cont olled e 1 in urbulent e ions j and so that the lower 

portion oft e balloon would act as a long appendix to revent the intake of 

air. The purpose of this flight was to test balloon performance, to observe 

the sunset effect on a 1-mil balloon, to attempt level flight by pre-timed 

balla .t dropping, and to carry major piece of cosmic-ray instrumentation. 

The planned flight duration s 2 3 hours, and a unitized gondola wa provid d 

which dif r from the usual type in that the cameras were omitted and a spe­

cial ballast dropper was included, with ballast increments distributed through­

out the flight at appropriate places. An attempt -was made to launch this bal­

loon at a time of day so that sunset would occur before the balloon reached 

ceiling. The balloon would then loBe its superheat before valving arxi would 

valve out only the free lift remaining after sunset . Level light should 

then be obtained throughout the nighto However~ to provide for premature 

set ling, a 20-pound ballast drop was scheduled at 2100, and three 10-pound 

increments scheduled at 0100, 0900, and 1300 on May 160 A beacon light and 

timer were included for the night operationo The circular girdle catcher 

Model ~, used in Flights ll and 12 1 was includedo A stack of postcards with 

instructions to return to the Physics Department were to be dropped at 
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30,000 ft. altitude. To save transmitte· power and weight, a cycler _was pro-
vided to turn on the transmitter for three minutes out of 15 beginning at 2100 
on l~ay 15. The cosmic-ray equipment was in a sphere. The sphere was balareed 
against the balloon gondola by a magnesium yoke o This r i gging is shown in 
Appendi x 1. Launc • ng was accomplished with out difficulty and t he balloon 
r ose at 1,000 f eet/ ·nute to 100 ntil ibars, and en c eler ated to 1050 up tc 
abou 20 mill ars. I sligh l exc eded the theor et·cal ceiling of 86, 500 
fe , t 87 500 floa d 1 ve fo 15 mi.nu eso I hen drop d rapidly i h 

speed ic increased o 900 fe /mi.nu o A 38 1 000 feet t e signal was lost, 
an tho paracnute op ned af er separation rom e bal. oo o The ise rate of 

he baJ.loon was high than expected and co1sequently i reached ceiling be-
ore sunset rather than after, as ad been planned . The descen occurred just 

about at sunset . The load was r ecovered a Augusta j Wisconsin, i n good condi­
tion, < rxi the balloon ao also found on a nearby farm at Augusta. Altitude 
records were obtained in this case from a Wallace and Tiernan gauge carried I 

in the cosmic-ray gondola. The altitude chart sho s a discrepancy between 
the records fro this instrument and the teleiootered datao Th teleJreteri~ 
calibration was rechecked a~ a result of thiti, aJ.i he final value , which is 
believed to be correct, is that shown on the tinr:-altitude c~art. The girdle 
was observed to slip from the balloon at about 74,ooo feetJ which indicated 

that tr.e polished aluminum surface had about the right coefficient of friction 
to ~ccp the girdle in pldc~ uu.rin ascent. This balloon displaced 645 pounds 
of air, am the rather heavy payload also probably contributed to the girdle 
remaining in place (see the calculations in Section Noo 4 on "Miscellaneous 
Calculations" for girdle slipping bebavior) (I The balloon was returned to 
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Williams Arena and examined carefully for the cause or failu-re. The coaplete 

crown or the balloon was missing, but most gore aectiona were intact up to the 

point where the crown is heat sealed in place. Remnants or the heat seal are 

r ound on many gore ends near the balloon t op. It is surmised that the balloon 

f ai led because of the heavy l ead, and that the excess pressure opened up a 

hole near t he cr own of e ball oon. 'nle crown of t he balloon itself could 

have blown off at this time, bu this may also have occurred whe the load 

was released by the low-al i t de blow-down at 38,000 feet 

Concluuions 

The behavior of the girdle was very satisfac tory on this f l ight as 

a resul t of obtaining about t he right fri ction coef cient. I t i s felt that 

thi ball oon was defi ni tely overloaded, but the f ailure ma:y be associated 

th sunset and tape-chilli ng . In subsequent flights the tire pressur r -

lease was set for a somewh t l o r altitud , as i t was felt that the residual 

motion left in the bellows was too small to guarantee proper functioning at 

high al titudes . 
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FLIGHT tllo 14 

This flight was launched Kay 22, 1952i at 1419. The balloon was a 

Winzen 1.5-mil thicks 73 9 diameter cell made with glass filament tapes No. 890. 
The balloon number was lSO V 112, and it weighed 180 lbs. It was equipped 

wit an antenna ~ balloon destruction tape polished ring, and girdle, and the 

openings ma e fo packing ere heat sealedo Packing was completed on Kay 19, 

The purpos oft is was to det rmi.n t e flight characteristics with a 

controlled b last system and with ab lloon equipped 'th a leakage hole in 

the top j so that there would be a demand for ba las ccasionally. The gon­

dola for this flight co11tained b last hopp r No o 1 filled wit 100 pound of 

fine grade teel blastjng shot. This gondola was suspe?Xied on a spring bal­

ance for weighing the remaining ballast head, and the head of ballast was 

telemetered and also recorded on a section of the barograph. Kaas command 

receiver Oo 4 was connected tote ballast drop chanism and op rated on 

6420 C. The usual barograph and thermogr ph combination as included. 

flasher b aeon op rated by a pressure switch to turn it i the balloon 

descended below 30,000 feet. Thee was an up camera photographing once each 
I 

minute j) a down camera photographing ev ry !'iv~ mi.nute?3, a -standard Olland 

cycle for pressure transmission~ and indication of ball.ast and a one-minute 

arning tha the blow-down timers were activatedo The planned duration of the 

flight as 24-48 hours. The usual Buddy~s ball for blow-down below 30,000 
feet was also used. The theoretical ceiling was 82j)OOO feet. This flight 

displaced 645 pounds of airi the gross lift was 564, and the gross load was 

,oo . . The balloon -,ras inflated to approximately the planned pressure in the 

horizontal positiono Wind gusts drove the bag around quite a bit bit caused 

no diffj.cul ty. The bubble erected OK. Unfortunately j the anchor rope was cut 

too longj so that the balloon load ring could not be pulled down low enough 

Secret Security Information 



I I 

• 

Page 7-39 

with the block and tackle to attach the gondola. The gondola accordingly was 

lifted by four men off the ground and snapped into the load ring. The me•sured 

free lift was about 64 pounds, and after this gas was put into the balloon, the 

helium trailer was empty. This permitted a close check with a volume calculation 

made by Ray Dungan of General Kills j who had calculated that the e should have 

been 591 pounds of ift remai:li.ng in th helium trailer. We ac ually found 564 

pounds 1 . The inflation tubing was severely twisted around the anchor li 

and load ropes and finally ruptured when the inflation was about compl te. 

Launching was held up temporarily because sev ral Northwest Airlines planes 

were circling in the overcast, The launching sequenc pro eeded satisfactorily, 

except that the corset crune off just as the balloon was released, without any 

time interval between$ as has been the case i n previous flights. It was noticed 

that the bottom section of the balloon showed a concave hape near the load tapes. 

The night flasher lamp connection had been broken during transit but was repaired 

at the wind screen. This b lloon had an initial rate of rise of 730 feet/minute 

to 300 mb. The girdle did not slip down during the ascent, and finaL • this 

c used the v loon to level, with the portion above the girdle fully inflated • 

Calculations show that the tneor tica eil·:ng for a ballotm the decreas d 

volume experienced in this case should e 64JOOO feet. The balloon was observ d 

to level at 64iOOO feet, and floated at that altitude for three hours, at which 

time radio contact wa! lost. It was beli ved that the tire deflator which is 

supposed to release the tire from the girdle waa damaged at take-off by the 

balloon camera, which was hanging from the top ring of the balloon. This 

aGsumption was verified upon recovery of the balloon. Despite the fact that 

the balloon was launch d with a 3/8" diameter hole close to the top, level 

!lig.1t was achieved without any noticeable downward drift. It was suspected 

that ·the reason for level flight tn spite of the hole was that radio noisei was 

dropping ballast steadily. On recovery of the load it was discQv red that all 
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of the ballast had been dropped, and the time-altitude curve indicated that all 

Of the ballast had been expended shortly after sunset. It is probable that bal­

last was dribbled out of the tank and compensated the hole in the top of the 

balloon. The tracking pllne could not follow the balloon during the night be­

cauee o severe thunderstorm activ:Lty. The command ballast operation was not 

very aucceaaf 1, although when the apparatus was checked out on the ground at 

he wi nd screen prior to launching, the command r eceiver aper t ed the ballast 

r e ease perf ectly. The command r eceiver as also suppos d too te th blow-

down and was equipped with a cut-in timer t o act i vate t his mechanism af ter the 

ball oon eached ceiling. It was noticed tha atmospheri c noi e oper ted the 

resonant relay in the balloon receiver i ntermittently. It was l ater determined 

that the reason why the commarxl receiver did not function properly was that a 

ha.rm c t he t r ansmitter was just at the r i ght frequency to produce an image 

signal in the receiver. Subsequent laboratory tests demonstrat d this cl arly. 

It was found necessary to shift from 1638 KC on subsequent flights using com­

mand control to 1746 KC, which turned out to be the only oth r of the availa­

ble frequencies that gave satisfactory night-time operation. 

Conclusions 

Further development was necessary on the comnand oper t·on, and pre-
, 

cautions were obviously necessary t o insure that the balloon top camera did 

not damage the deflation aneroid when the bubble was erected. It w s planned 

to use a long top rope, and instead of cutting the top rope and let+·ng the 

bubble fly up rapidly, to walk the balloon up and then cut off the rope, on 

those flights which use a crown camera. 
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FLIGHT NO. 15 

This flight was launched Kay 26, 1952, at 1553. It was a Winzen 1-mil 

thick 73' balloon, equipped with acetate tapes, am weighed 115 pounds. The 

balloon number was 100-V-113. The purpose of the flight was to measure the sun­

set effect on a balloon infla ~d with ammonia. A ver light-weight balloon was 

used, and the gondola eight was mi~mized so that enough inflation volume would 

be available to lift the gros load ijSing ammonia one, thout helium to sup-

plement it sin a previous flight. The theoretical ceiling as 80,000 feet, 

and the balloon reached an altitude of 76, 000 feet. This b lloon was not 

equipped with an appendix. The flight dur tion plan:o3d was 7 hours nd 10 

minuties, and the actual time was 7 hours. In this cas hfd flight was terminated 

by the timers. The gondola included an up caiaera with Plue I film am an Ilex 

l ens, a down camera with Plus I film and a Bolsey lens, 1638 IC beacon, 0lland 

cycle, antenna dropper, Buddy• a ball arxi timer re leas unit. The gondola was 

also equipped with three 6-po~d ba+ ast drops set to release after the balloon 

reached ceiling, and 20 and 40 minutes there ter, resp ctively. A strobe-flasher 

unit s sot tot on rour hours arter tak -orr. A baro-thermograph was also 

included. Th gros8 load us 27$ pounds, the free lift 84 pounds, and the grose 

lift, therefore, 359 pounds. -870 pounds or ·air -were ·dtsplaced. 1The ammonia 

boiled ·1.nto -~he balloon, 1I81.ng the heat exchanger described previously, with 

the heat being ~upplien by a high.ii.pressure portable steam jenny. The liquid 

on1a lfa~ carried in tanks on the truck and was bled into the heat exchangero 

From thence it was boiled into the balloon. When the inflation was finished 

and 84 pounds of free lift were acquired, the blbble was very round and tight. 

_ t was obvious that very little more -volume of gas could have been put in. The 

launching crew was equipped with gas masks, and the launc ing took place without 

incident. The balloon had an initial rise rate of 850 feet/minute, but this in-
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creased in the 300-100 mb region to 900 feet/minute, and from 100-40 mb reached 
1,200 feet/minute. After reaching ceiling the balloon leveled for one hour and 
So minutes, and began to descend 30 minutes before sunset on the ground at a 
rate of 400 feet/minute. The balloon descended to 37,000 feet and then leveledo 
Sunset on th balloon occurred when it ad reached about 45,000 feet on the 
descen • Rad o con ac wa lost at 2110, but the rem1.inder of the record was 
fil ed in y barograph record. The balloon descended to 31,100 fe , and 
t n climbe a ain during the ni h a stance of 2,700 feet before the time 
relea Je actuated at 2230. The girdle was observed to slip off at about 17,000 
feet o al itude. lo: t e gar from his flight was recovered, including 
the balloon, all balloon hardware , and the gondola itself. It 1"'1ided 2 1/4 
miles northeast of Marshfield, Wiscon°in, and was found the followir.g morning. 

Conclusions 

This balloon ibi d an acceleration during ascent ich as later 
found to be characteristic of ammonia-filled balloons. The actual ceiling was 
4,000 feet short of the theoretical ceiling for ammonia, and this is character­
istic of balloons not equipped with appendices which may take 111 and mix some 
air on the ascent. Th rate of de~cent at surrset seems higher than that exper­
ience With heli11Dl balloons, but if one calculate the percentage loss in lift, 
taking into account the larg weight of the inflation gas, one fins that the 
sunset effect is actually smaller: or ~t 1A~A+ not grea+er, th~, that iiA.iJei•­

ienced w1 th helium. It is clear that a large effect is experienced as the bal­
loon drops to lower lev ls from the effect. of earth radiation. In this case 
the balloon actually climbed again after sunset at low altitudeo It is presumed 
that this gain jn lift is obtained from infrared radiation which is present at 
these lower levels, but is absorbed at higher altitude by the components of the 
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atmosphere. It was obrtoua hom the launching that the balloon was not suited 

for this amount of lift in the case of ammonia, as the bubble was too full. 

The corset at the bottom was under undue strain to contain the bubble of 

canopy aoo was not designed for a bubble of this eize. The corset would have 

to be redesigned somewhat to permit further flights with this size balloon. A 
better solution would • to use a larger balloon. 
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'1J:GHT NO. 16 

This flight was launched June 3, 19$2, at 1300, for the purpose of 
measuring the sunset effect on a special double-wall balloon and for further 
tests on a command receiver . The balloon, No . 2-100 V-119, was a Winzen 72 08• 
double 1-llil polyethylene wall, equi ped With l ass f "lament tapes. I t wei g ed 
235 pounds. The planned flight duration was 10 hours, of which 3 hours and 35 
mi.nu s was achieved . Th sf i ht was released by the Buddy•s ball low altitud 
blow off , A sta ard gondola was used, ·th a 1638 KC transmit er, Olland 
cycle, ant enna dropper , t imer rel ease, up and dollI! cameras, balloon t op camera, 
strobe-f lasher to be turned on at 1930, and a baro-t hermograph combination. 
Comma!Jl receiver No, 5, operat ng on 6420 IC, was included and was arranged to 
operate a blow-do1111 relay and al so put an indicati ng signal on the tel emetering 
system, The blow-dollI! was opera ed after a one-minute delay olloWing the be 
ginning of the signal. The inflation m dium as helium. This flight also 
carried a vertical cosmic-ray telescope prepare by Harold Lindgren, aIXi thr e 
pounds of nuclear emulsions, The t large assemblies, i.e., the telescope and 
the balloon gondola, 1rere hung on a magnesium truss equalizer. This balloon 
as eqU1.pped nth a line taped to one of the balloon tapes ti don one end to 

the load ring and on the other end to t he top ring to insure that the balloon 
top cam r was ret rieved along ·th the balloon. The gross lo d was 458 pounds 
'111th 70 pounds of free lift and 610 pounds of diepl acAd •iP Thi ~ flight -
launched without i.ncident in clear weather at the University Airport. The bal­
loon antenna did not drop as planned, but finally released at 28,ooo feet, at 
which time the telemetering signals began. It was later determined that the 
cause of this was that the antenna dropper release cam had been tWisted when 
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the antenna dropper was adjusted so that there was a lot of friction, and the 
bellows had to expand further to release the lever. The balloon rose at 830 
feet/minute to 300 mb with an average rate of 1,000 feet/minute between 300 

and 100 mb, and reached a velocity of 1,200 feet/minute from 100 to 25 mb. The 
balloon reached its exact theoretical ceiling, which is consistent with the fact 
that an appendix was used to close off th bottom oft e balloon during ascent. 
Howev r, after reaching ceiling the ba oon inm diately began to descerxi 'Witt 
increasing velocity, an load was relea ed at 1635 by e low-altitude blow-
off. Cosmic-ray telemetering was maintained throughout the flight on a high­
frequency circuit. The tr eking plane followed the chute to the ground am 
directed the truck in for recovery. The load was recovered near Blair, 19'.i.s­
consin. 'nle alloon was recovered near Stoughton, Wisconsin, ·n Bears eounty, 
complete with the girdle am the balloon camera. It drifted over a barn, 
slightly damaging a eather va,pe. Tqe cosmic r y telescope was not found ·th 
the load, but a report was received on June 9 that it had fallen on a fence on 
t e farm of Krs. Lloyd Gilbertson of • tehall, Wisconsin. Cattle broke through 
the resulting hole and damaged an adjacent oat field. One of the steers subse­
quently died as a result vf eating the oats. The descent of the balloon, i.e., 
with increasing speed, is characteristic of a leak. It is be ieved that the 
appendix used was too tight d built up enough super-pressure to open a le&k. 
The appendix used was a "Straight tube of polyethylene, long enough to reach 
the load ring, held closed by- 1rood n ··slats which were clamped to the load tapes 
just at the ballo n. The tension in the load tapes and the clamp provided a 
couple to keep the slat in against the load ropes and, therefore~ to hold the 
appendix closed. 
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Conclusions 

The action or the appendix in preventing the intake of air was 

clearly demonstrated on this fiight. Ttre comnand receiver was operated 

from the tracking center, but some r1.dio frequency drift of the evolver 

was encountered, and the relay contaot wa not posit ve. 
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FLIGHT NO. 1 7 

This flight was launched on June S, 1952, at 1234. It was a Winzen 

72.8 1 diameter, 1-mi.l thick ~al.loon No. 100-V-128 and was constructed with 

acetate fiber tapes. Th.is balloon was packed June 4 and weighe 123 pounds. 

The purpoee of the flight was to measure he sunset effect on ammonia am to 

te s , an appendix de si n. 

ammonia inflation to a vo 

when packaged by thi 

e li ht-we ht bal oon as used o reduce he 

ich could e contained by the 73' t balloon 

plann d ligh duration as 23 hour and 

the theoretical ceiling as 75,900 feet. Th gondola carried a 1638 KC beac n, 

0lland cycle No. 1, antenna dro per, low altitude release, timers, up an do 

cameras, flasher, barogr ph thermograph, and a low voltage bow-down as a 

safety. In case of timer failure th low alt tude blow-down would operate 

w n the storage ba tery ran d • This light as laid out in th north ast 

sector of th wi sc n. The amnonia inflation proc ded • thout dif iculty, 

th the exception that the engine in the ste jenny had a dirty fuel lin 

which had to be cleaned out. It as planned to put 200 pounds plu the balloon 

of lift before erecting the balloon, but due o the fa~ 11 h t he bubb e 

little small as a result or a packaging en-or "in me :surement he necessary 

amount of ammonia could not into the balloon, The bubble became 

very round and tight, and at this point it was er cted. '\Tith the gondol the 

free lift was only about half the plarmed value, namely about 32 pounds. The 

gross load was 29$ pounds and air displ ced was 790 pounds. A reinfo ced corset 

was used, and no difficulty was encountered in constraining the bottom of the 

balloon with this corset, lftlen the balloon was launchedj it rose about 6 feet 

and momentarily leveled as it drifted out horizontally from the wind screen. 
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Once clear of the eddy, however, it rose with an initial rate of about 400 

feet/minute. During the course of the ascent the upward velocity increased, 

and above the JOO mb level had a rate of rise of 106o feet/minute, ioe,, the 

same as Flight 16. The girdle slip d down at )80 mb. The balloon was ob-

served to urst at abou 72,000 feet i.e., 4 000 feet below the theoreti-

c 1 ceilin. Jim Ka nus reported that the vehic e disa peared to his view in 

the plane for a 1·ttle while, and hen e picked i up aino The 1 e followe 

th load all the wa to he gro d a d directed th Navy tr ck into the impact 

point by radio. Th load s returned to the 1 b about 6:00 PK, and prepara­

tions ere star d for a r ea of the experiment. When t e gondola was un 

loaded from th truck, the antenna ball rolled out of the antenna dropper. 

This was caus d by improper clamping of the b3l.l, which on this flight was 

made of wire with thinner insulation so that the size of the ball as s1111ler. 

The diff re~ was made up of two blocks of Styrofoam hich loosened during 

tran it. is as co r ct don the fi ld, but resulted in a change in th 

antenna drop adjustment so that the terma came down f om a:n ltitude of 

about 1,500 feet. Attempts were made immediately after launching to operate 

the command r ceiver from th radio ~hack. A ne 100-watt radio transmitter 

was in use, but it wae not found possible to close the rely in the balloon by 

radio control and make a mark on the telemetering record. Further attempts 

re made, but only occasional flicking" of the relay was achieved. The plane 

reported improved signals from the radio shack with the new transmitter, and 

contact was established as far as Red Wing, linnesota, with the plane at very 

low level when directing in the truck for load recovery. Th 1 r.p.m. Olland 

cycle was used again on this fl1.ght. Bob Haward reported that pressure signals 

were received about one minute after balloon burst was reported, and that it 
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seemed as though altitude was still increasing during that period. 
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Handy 

talkies were used for communication between theodolite, the wind screen , am 

t he adio shack. Examination of the up camera record showed t hat balloon 

burst was probably caused y the gi rdle sli pping down and atchi ng the lower 

end of t he pla t ic appendix valve i n t he gi rdle catcher , thereby preventing 

the appendix valve f r om opening . It is clear from the pictures hat t e bal­

loon wa filling out very rapidly and int e las fram before burst was al-

most full. The e is then an interval of fame efore the arachute 

cold be seen, showing th t probabl t h e pment free fell from 7 1000 eet 

down to 30,000 eet, at which point Buddy•s ball fie the squibs with the 

l oad . Balloon destruction tape snap was missi ng, although the nylon line was 

sti l l tied to t he gondola. 

Conclusions 

I was demonstrat d again that a large size balloon was necessary for 

ammonia inflation if the regular gondola is used. Th bubble just barely con­

tains th necessary lifting gas. Th great increase in upward velocity is 

interesting, and is probably caused by earth radiation on the balloon which 
I 

produc relatively greater superheat as h ·balloon gets higher because of 

the cooling of the atmosphere nth height. The fouling of the appendix by the 

balloon girdle must be corrected by lengthening the ropes on the catcher ring 

so that the girdle hangs clear of the appendix. The failure of the command 

receiver was subsequently found to be image interference from the transmitter 

as discussed in Flight No. 16. The low battery blow-down needed re-designing, 

and a few simple precautions sh~uld be taken to insure that the rolled up an­

tenna fitted properly into the antenna dropper. The low altitude release suc­
cessfully opened the chute following a balloon f P.ilure and during a free fall. 
Evidently a stronger snap is necessary on the balloon d struction tape. 
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FLIGHT NO. 18 

This flight scheduled for June 6, 1952, was u:> have been a repeat of 

Flight No. 17. 1 Winzen balloon equ.ipped with acetate tapes, 72.8• in diameter 

and 1-mil thick, No. 100-V-124 was used. It weighed 123 pounds and was packed 

June 6. The theoretical c iling was 76,000 feet with aD1nonia and th~ same gon­

dola, No. 2, was prepared for this ight. Tis contained he same instrumenta-

tion as Flight No. 17 exc that t low vo tag low-down was omi ed. Infla-

tion as e un withou complication exc p that diffi ulty as encountered wit 

the steam jenny. byp ss alv ad b en added to e ammoni he exchanger 

so that the excess pressure could be bled off into a side hose instead of into 

the balloon. When the bubble was erected, the free lift without the gooo.ola was 

about 175 pounds which would have gi en a free lift with the load of about 25 

pounds. It was thought necessary to get a higher free lift to insure rising, 

butt st 

this time 1 

j nny tar d only art r d 1 y of bout 1/2 hour. During 

ar bout 8tt in 1 ngth as iscovered ne th bottom of 

t e balloon. This tear w s patched th polyethyl ne tape. About 10 pounds 

more f ee lift w added to the balloon, arxi immediately the inner bubbla 

collaps d. It was thought that the diaphragm ruptured so the gondola was 

quickly tied in place and the inflation tube pulled. The canopy i mmediately 

li!ted, and t -was discovered th•t ~• l ower bubbl h ruptured almost ov r 

its tun .enrlh. .lmmoni ,ra-e releas d from the remainder of th balloon on 

the ground by making knife cuts. The ammonia gas which e caped was very warm, 

It was discov rd that the acetat t pes were melted apart where they passed 

under the aluminum girdle. The polyethylene was also damaged. The girdl it­

self was too hot to touch. Evidently th failure started at this point, The 

corset, which had been strengthened by metal bands, did not release properly 
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when the first quick release was pulled. 'Ibis corset con&tricted the fabric 

in the wrong way am posaibly could produce damage to the canopy at that point. 

The bubble was so round ahd tight that a large amount of strees was exerted at 

the corset, and parts of the balloon at this point were under large tension. 

Checkout of the equipment proceeded ±n a routine way, and the comm.am receiver 

could be operated isfactoril i front of th radio shac usin the portable 

oscillator . The 6420 KC antenna was alte d to a simple quar - ave ver ic 

instead of th half-wav Zep type used on all other fli ts. The gondola 

not damaged in any : and was r turned or use on a future flight. Operations 

were concluded bout 1500. 

Canel usions 

This operation revealed another weak point in the launching technique; 

namely, that some insulating layer must be put over the aluminum surface of 

the girdl so th tin hot ea her th aluminum t mperature would not gt high 

enough to damage the balloon. Prob bly the us of glass filament ta sine ad 

of th acet t tapes would greatly reduce the hazard. Very probably the use 

of a completely nylon taped aluminum girdle would eliminate this difficultyo 
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Page 7 52 FLIGHT NOo 19 

'nlis flight was launcq,d Jun• 10, 1952, at 1313» and utilized a lfinzen 
72.8• double 1-mil balloon, No. 2-100-V-89, with glass filament tapes o It was 
equipped w1. th an antenna taped aluminum girdle and contained a t op camera to 
photograph the inside lower portion f the bal o during f l ight o The balloon 

weig d 232 lbs. The urpose of he f light as tc. measure th sunset ef ect on 
the double thickn ss alloon, and o test h o eration o t ap ndix o Th• 

fl ht was sched l for 10 h ura, 'ijt w s rele s d after 9 hours by th lo 
altitude bl w-down. The theo 1 ceiling• 89»500 ft. The gondola con-
tain d th same instrwn nation as Flight o. 18 exc pt th t the commarxi r -
ceiver was mitted. The balloon was inflated wit helium to a free lift of 

96 lbs, The grcss load was 362 lbs., and 523 lbs. of air were displaced , This 
flight was launched in the open with an 8 lmot wind and scattered t broken 

clouds . The balloon had a rather large free lift, and accel erat ed from 1,100 
ft, per minute up to 300 mb level to 1,200 t. pr minut tween 300 and 100 
mb, and reached 1,500 ft. per mimte as it pproached ceiling. Th balloon 
r ached the theoretical c iling of 89,500 ft., and after 35 min tes of approxi­
mately level flight began descending and developed a rate of 90 ft. per minute 
downward. At sunset this r te increased to 270 ft. per minute. Th load w s 
released by the low altitude blow-off, and was recovered two miles due west of 
Lone Rock, Wisconein, The balloon itself drifted considerably further and 

dropped on n airport at Elgin, Illinois. The balloon and all accessories were 
recovered in good shape. In this flight it was observed, while examining the 
up-camera pictures, that a loose flap of plastic appeared at about the position 
of the equator of the balloon and oppo ite to the position of the ripcord tapeo 
On examining the balloon Williams Arena after its return, it was found that 
this flap of plastic was actually the outer thickness of the 2~ply material» 
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arxi should not have contributed in any way to the ballo n performance. It was 

convenient in thie case to make a measurement of size of the balloon equator. 

The balloon has nominally a 73' diameter, so the equator should be 36 1/2 from 

the top of the balloon on a radius. The distance along the ores is t hen 57.5. 
J. strip o 

e u t r hi 

C 

ri 

Them ured l engt 

ide with its center at 57 .5, was cut f om t he balloon 

s 1 ' do t on th f oor pul d t · ht, an asure • 

ic corresporxis ab loon diam t e of 

73 .95, . he design diam ter i 72.9', ivin circ of 229 1 • is 

believe at i t uld impossib e to str tch the balloon equato in is 

present condition by 3.3, at room t emp ature • hou destroyin it. Subse­

quent l y, two ot er allo ns whi ch h d never been f lown were measured t he 

equator, a gave a circumference of 229 4" and 229, resp ctivel y; that is , 

just e>:actly the design val ue. It t herefore appears that e increase i n t e 

siz of the bal oon on Flight No. 19 i to be due to plao ic cree . It i v ry 

possible that a ball oon ich does not have the natural shape ·11 try to ac uir 

this shap through th chanism of creep. 

Conclusions 

The change in di ensions may produce a decreas in volume with a re­

sulting lo sin lift which could account for the balloon9s settling . s·nc 
th d cent curve of t hi8 flight is not characteristic of a 1 ak, one must 

invoke some expl anation like this to account for t.h A d ~~~!!l +. f he fli""ht. 
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FLIGHT NO. 20 

This flight was launched June 12i 1952, at 1300. A Winzen double wall 

1-mil 72.8• balloonj equipped With glase filament tapes, and numbered 2-100-v- 120 

was used. This balloon weighed 235 lbs . and was packed (or at l east the packing 

was mpleted) the mornin of June 12. The purpos o this flight was to mea­

sure the unset effect on he double wall balloon and to test the appendix. 

It as ssentially a r at of Flight No. 19 · t he addition of radio co -

The p 10 hours , .and t e rele se occurred 

ter 10 ho s y ans of the t rs. Gorxiola No . 5 was prep f r the 

flight. It contained a 1746 kc transmitter , ae it b en l earned jus pr e 

vio ly that the cause of the command e ve a l ure as an imag pr od~ed 

by the 1638 kc frequ ncy. Olland cy le No . 5 j regular antenna drop, low alt· -

tud blow-of , timers, up d o cam r , .Ll sh rj baro aph- the mograph , 

nd a conmand ballast, drop consisting of 30 lbs. of ballast in b gs which 

could be dropped as a hoe when d sir d, re also 1~ lud d , Th balloon wa 

quipped with an 11-m ter ant nna, 'l'h th t u n r c n , 

nights of this series, a it con i t d o )uh r 

polyethylene against the 1 d lin .. Th• inf u to • 
lift of 64 lbs,, th ro d e 406 lb , , nd th 1 .~4 • 

This b lloon 1f C n P n d 

near the n "'~r en t th Univ r ity o nn ot Arp rt. h b 1 oon c 

1 

d 

11 h way to theor t .c c iling . th n cc 1 r t d upw rd v loci ty much lik 

wl t in ht No. 190 t flo ted 1 vel fqr 6o minut th n t bli d 

ou1, 1550 of 16o• p r inute, At 1730 th 30 lb • of 

lat r dr pp d by co nd op r tiono Thi con titut d ,.S of th di pl c d 

ir of th ht Th loon th m c 1 • m gin from 72,000 1 to 78,ooo vj 
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floated level until sunset at this height :• which was 10,000' below the theoreti­

cal ceiling. Because of the ballast drop, theoretical ceiling was now about 

87,JOO• . The initial theoretical ceiling was 86,ooo•. At sunse e ball oon 

began to descend at 16o• per minute, and had reached a level of 53 000 when 

t he t i mers released the l oad. The l oad was recovered near Chaska Minnesotaj 

t e next day. 

Conclusions 

Av ry successful op ration of he comma d receiv r as achi ved no 

ta th ima e inte f erence difficult ad b n elimina ed. Evid nee for a 

larg shap f cto or for int ke of air was given by t failure of the bal 

loon to ris again to its theoretical ceiling aft er ballasting. The ne 

ce • ling after the ba a t drop corresponded o a alloon volume two thirds of 

t hat of the original balloon. It was thought that the balloon did no ake 

in i ecause o th closed appendix, and this was also indicated by photo­

graphs which sho the appendix remaining closed in this region. A systematic 

examination of the up-camera pictures further showed that the balloon slacked 

off as it descerxied for th first time, rxl th bottom became concave. After 

the ballast drop and the subsequ nt rise, t e balloon was still slack and never 

filled out and valved as it did in the initial rise after launching. It is no 

clear t this ti y th balloon, which w s given an upward velocity, did not 

continue until full, but rather leveled off in a slack condition. 
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FLIGm' OPERATIONS CHART 

The flight operations chart~ show the details of each individual balloon 

flight. The information ineluded ranges from the comparison of theoretical to 

actua ly achieved altit de, to information abou t e rec very of the 1 ad. ese 

charts e 1el ful in determi ·ng at a e u ose an pp xi.mate 

for ce and rinci al charac e is ics of f li . As can e en r om t e 

a on o 

mar a l e ecov~ry record is ht 

made i n ·nn so a ·n the s r n , d i ng whic h im r • ds 

r lative y light. A rat er interesting recovery i s Fli ght 112, i n whi 11 o 

t e balloon gear, the balloon 1 sel, and the gondola ere recov red i n spi te 

of he fac t ta h load wae el ased over e A ant·c Ocean. The gondol 

s r cov rd 100 miles sou York harbor by a molass boato Th 

ba loon as fowxi t artha 1e Vin yard, ssachusetts and the gondol was r 
I 

d 

cover d after floating ashore on an uninhabited island off Cap Cod. It should 

b noted that in this flight, ltho~h i mmersed in salt wat r from 24-36 hours , 

bot c ra gav good r corps. In one camera, th corrosion was so bad that 

the i nner part of the film spool was completely dissolv d. 
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Cloth g1rdle riggeC: wit,- sq1,;ibs. 

311 l 

Balloon destroyed en ground 

~ 
35~ 

304 
---t-- 267 -- 1 

I 

251 
213 

6 h...,.. 

t - · ,.._, 

171,,6 IlG'R 12). lbct.!. !"!--c." Oll.n.: 
:::~.::le •1. Vt'tr&p&ck 12. J.nt.anr..a 
4-12. 

':''l.~rsM!. 
4.ner0:.dbl :.t.011rn 1 2 

Op 11 llex t-li l/l r>0 

- •2 Bo1 .. , r-u l/300 

·-
Ge.i&'er count.er t.eleacope 
P'ow■ nncl• count.era 

Nooe 

l!arogra;,h llB. 
Theraocr~; l&'N &ood. Ncorda. 

le appe!ld.iJc ripcord 

llellwo 

482 

1.13 

JLS 

~t. e.!1'.ct &:Id erreci. or 
dropped at n1.&ht- Rec•i .. r t. 

2i hou.re 

16,s ho-za 

A:-~:-01::t tlo-rl.:..n 

S .... t.t t-eaco,; #1. 011.and cycl 
E-t.20 ooc:hf1ed S.:.tinal rwceu 
!:xp.a.ncuna; type a.nunr .. c:roppe-

~r #l. Anerctd tlowd.a-n # '; 
a lUtude rel•••, I L ballast 

Up •6 BolNT f-9 1/SO J{odr1 

0own 17 Bo1 .. 7 r-u l/200 o : 
• X f1!.a 

30 lb 

Lead block plat.ea 

B&roeraph 12. 
Th•r.ocr-;;.ph a u• 1oo:.1 recorn 

01.rdl.a de.nec~r ~ - L 
Mo a;,pendix. 
Rip cord, 
Conwt.a.rch boab . i 
8"<:CffWr.-1 par lh.-d t M l balj 
waa neYc.r dropptld. 

ReUua 

506 

434 

351. 

~r es., Load 
-I-

31,7 409 
I- ---- -

_ _b __ _ 
SL 

68 8o 

~ 
hn:•r.tace F'ree 
L1rt or Jr.~• 

Le>&< 
:.i!t 
Ur Dl.sttl•c ed 

P..ate ~r Ris,i 

l'Xr)..J'X> r-.h 
'\~- 100 ~ 
l"Y"' sto<eiJ.r.c, 

"e•1:~r 
:lcuda 
ircWld l'l..ni . 

l awc~.!Q£ S.. •• 

~10~.w--7 

.. 

Clear 
Ver) l 

17?. 

:le.ar 
1';:, .... re. 

7 

A.pprox. 1.00 

No data 

O.erc.aat. 
2') rt 

l" or ~aoe.ot..a Airport. 

174 

96 

23.S 
19.0 
16.2 

28o rt/&i.n 1,o 320 ob 

Clear 
'(o wind 

'"o'f -.t:1..-r.rt..a~~ 

21 
17,S 
l!i . Q 

700 rt/ :JJ.J.n 
}LO rt/,on 
}fr. rt/lli..1, 100 to 50 ab 

Clear 
No record 

o or Ml.ftoe•ot.a .u.rport. 

l7L6 9S oc 220 oc I 1724 

I- 1746 ra.11.ec ( an'LMU"!a l - I C~l•t.e --

Oat.a 220 -= 

Wt.a c a.me !'rca couni..r aoode 

25.L 
20.2 
17.3 

940 rt./ "'1n 
930 
9SO 

Brobn t.o ■cat t.e.red 
12 to 16 rt 

Q or 11:1..nne ■ot.a il.rport. 

1724 IC 215 IC 

Lc» t at l.napp. "1acon■in 

c1,..r 
Zl let. 

u or ltL~eot.& Urrort 

3a.lloon destroyed o n ground 

19.8 
16,5 
1.L.2 

lOCX> r-t./ min 
Boo 
3So 

Clear 
14rtMlll 

100 to 30 sh 

U or ltlnnesot& Airpo..-t 

1746 

6 hours 

22.6 
18.5 
1S.8 

810 tt/mn 
730 
370 

llurby 
Brolmn 
16 rt 

llX> 1,o 25 .. 

,_ Brie}tton Ara Pl.c:t 

1n4 

li,¼ hour, 

I l ? • I '1rpl- "!'ype I •one • - - -- --- -- I 0-2 Kil ---·=+2..,· I 0-2 Nil ~ 2 NAJI 0-2 NAJI 0-2 lWI 

~oo• o!r u • a.od ~·"- •o :><>t co~ I No conw< (oTOrCut ) • 011-.i to 1,pact 
J 6 hours 

~ eoc:olit.e 
~t.atiors en 

-:r-~k 
irten n1s1ut.c:►ed 

~r-.r•~r --·-•.r::: 

Esu .. t.e ::.tore 
P'l1t► t 

J.ctual l ~act 
E"a llo,r:i 

L<>°" 

:l&t.ea and n~ 
Flalloon 

!.<>&< 

lfottf1ed of 
Poaition, " 

ca.end by 
k.,loon 

Ce.&r !lec~erecl 

J(ja,eell aneot.1a 

c. A . J. . co,-r4CTS 

PN:fl.11h't. 

--
Take Ott 
--
In 711.f,,,t 

\~~ 
Up c~ r• 
---

c...r. 

In.aide 'Aaer"' 
----
B&roera.ph 
Tho~ --~-

CtJGlt:S& CP..ART 

.. or lllnreaot.a. Atrror t. 

F-&l!,on _ ., J."-ACl(eC ir.t.o p&r&e'"u 

11 ~• te e e r-e a.a C">r.e. Paract-u tA .. ._s 
re__..•a ...ci t.> t.1 :..rs. I t. • o111 )',~ 

t ► a \. tl- e '.'.'-&r&e,-.ut e- • ·-,\.,.':d ~n,g 

t a '. oor- t.al l C1.oW? , •l~l · e no.ur., 
• •,,. 10 :U..~e t, U•e b&J loon , 

tact b&lloon 

b) c ar 

I rarest t.a.,.e :-:,wer .,-, 

A.tt..acl-'~ t, baJ .. O<,ll". 

.~i:.....t')' 1,. 1~2 

:.~.,,., .. 

! 
'11le:a 

I 

~• l•..; ,;· .~ l 

I 

...,.,. 

l 

l 
I CHpp.- , litieh.1.can 

tied Ci t7, lb.chi.&1 
Set. ~ra.nt., W1.ct-1gan St....t.e "'oUc• 

a. 1952 

Al)rl l 7, l9S2 

T Apr1 l 9, l9S2 

i 
l. ,.. lca.l.t, Jr. 

l SMppod 1n 

I 

1 

I 

ill &•&r and ba lloon 

cor- ·i. c .... a.a Fb.l,ht. 4) c. .... orr 
pra- turel,y • 

~o t.crqu,e 'WJ'Wleh, only "l'ff7 rCN.&h 
.. .1.&h-o.tr . 

St.and&rd &PIM!nd.u tor OMI b..Uoooa. 

1 ·-

,:one 

I 

15 mi•• N. I. &.7 C1t.7, ~ ct-t pn 
Sq1.na• Ba.:,. 

t elept-

II.a.rel- l, 19S2 1700 

Cocdola Cl.&1N llon1ncb 
Cowit.er SOnde tr.e f ell oa t&n1 

Jo. Wa.ibl•, P1ncoaninc, ltichi&&n 

U..c! C &tl 'f' U 11,nll• 111 'th han:l ViP• 
1.n ■t•ad or tti. cone\ Grnloped 
tor :.at.er ! li ght.a , 
St.&ndard appenc1u h:ndllltt.t wi t.>, 

balloon ( rtru«ht blbe ). I llcd lUe cl.,... , 

t: of" 111..rv1e•ot.a ill'l)ort 

Bu.t nod.at.a 

2 .U.ea N, 2 Id.he ! 
St. 0-..arlae, lanneaot.a 
Leet.er Plots 

lkrch 16, l9S2 1900 

Plane 
Tel 

li&rch lS, _l9S2 

1'• ) • Thon. •• 

ao..lola 

Spud, Erl.-..in 

09L5 ~t:NC , lrl..-..1.n 

l.l.16 
121.2 

1)1,!) .-.i. ..... 7 

20 .t\. 1 ood p1.ct.\1Ne , all&ht.1-7 

""~ 
None 

Non. 

Good r.corde 

U or Minne aot.a Airport. 

1042 to 1109 

4 lliles • or Chippewa ,al.l.a, Wiac. 
Wra. Edna Ounde raon 

11&rch 29 Hoo 

Telephoae 

Gondola 

2 .man 1aunch )9 -1.nutea t'roa t.i­
at.a.rt.ed t.o unl~ truck . 

061.6 Sp..i, !rill, 

0906 Sp..i, Bri ll. 

0-2 JUJ( d ur1nc fU&ht. 

0-:-erat..ed t.,roughout. fl.lt::"'l 

e>:,erat.ed thro~,-out ruv.,t . 
CV eNXJ:-'O lled • 

i 

T 
1 

'. 

I nadl9QU&te botto..:a corset. allc,914 
balloon to ~l1p :iut. Tape wa~ 
folded under tot> r1.nC and riooed • 
hol~ . Bal l oon al.;;.pped off at bot1' 

ends. 
No anp•ndix • 

U ot lti.nne sot.a Airport 

l ~ours 

None 

La Croeae, lfisconsin 

Medford , Wisconsin 
Vic tor St.end.el 

l 1111.le E or htlloon 

April 23, 1952 

P'owx! by &ir search near balloon 

Bal.loon by telephone 

Saith 

I 8)'rne, Kruse 

Loe<! 
Bal.loon 

Con:::tuct.ed three air aea.rche■. 
P"lnal l y FOWld load by a ir March 
near bal loon which had been f ound 
by St.end.1 in t.he northeast. corner 
ot our March area. 
"o appeoo.u. 

~~ripp•- -

0930 Oaally, Drippe 

1200 t:i&•e ••ti-t.d deaeent 

J.J.49 Sp..i 

T 50 rt 

so rt 

·-~OOd recorc 
Good record 

No Cont.act. 

U o.t W1nrwta'>t.a Airport. 

7 hr 10 .S.n 

Unknown 

25 ailea nroe Sturc•oc Ba.: 
Chamberlain Ia . and straw 
in Lake Michigan . Found -, 
brot.hera . 

Mot f ound 

lit., 9 ( lS d&70 1n 1.aui 

Tel4!Phone 

llay 11, 1952 

Saith 

ll&y 12, 1952 

Est.&bllahed interai.tt.e 
Radio shack-b&l.loon 1 6 
0-2HAJh l 72L . Able to 
TI.a the be.lloon when d 
1.mpoaaible. ?.eeeinr • 
w1 th Oll&nd c7Cle e&et­
llo ap;:,endi.x. 

0910 Ryrne to Eluse:7 

0949 B:,rno 

12l5 e,,-,,., 15)5 Byrn< 
1916 Byrne ,. Joi:•• 

1000 April 21. ltux:U.r 

SO rt. JCodaet,rcae ok: u 
d,Q' suball.rei on in I.aka 

Teet. pictw-e• ok in sp 
•raion. C...ra failed 

Good record.a 1.n apit.e (i 

1..n I..ake Mich:1.gan 

5,_ •ono None - • 0,. [T;::,1
; 1.;~~~u t.e I S1ne].• t lwoc!oU t.e I 

cu-~PLI Parachu t..e d.1.d oo·t et tectl'f' • l.7 a l a- ,; ..._. .. . t.rapp.d \J'ld.• r canopy. l&l.l.oo:n d1 &appe u-.d 1lrt.o 0'9'W'"c...t.. Ba,l.l.oon ... 11,bed ott ineo.n-.c 1 
!'fte&UM of ra11ur-c 0\~rl~ ~

1
!':i_~~~ 10,cx:>c; tt below Cl.i.111:,,.d to al.tit.ude 

20 

n.rn~I CS :~-= ~ ~.~!..:"' lc"4 ~:·;::1~,~·:.."-'!1~~":.~~:. ~~~..., __ or en- ~ ll:; in~~- tt':7· ~~a'~:== :!i!:'.,.1:-- ;.,~~,~~~.... ~.~t:/::.: ;:.~ - "" .-.1_.,. ,._.:·;\:;:-i.~: I ~";9;;:~c:.i:.: 

I 

1._. d"rtnc a .ecent.. !tr r.a&N u... &irdJ.e bl.a1m off at. 8,SOO rt . 1.aur.chinc hat'dWU"'; }_am'ICt.ed• I deT"el.oped • rate or 6c 

Prdl.• had coaa h&lJ' ._,. dowa t.he 'ft\e ba].loon a.a "!' e~~ eim.Nt., ltl.TA 1.nereaaec:1 

I 

balloon t.&1.1 • }.'euured the 9qua ~ tt/a:1.n at IJlD'1Mt.. Sl09 

2?9' ti•• laO,OtX> n. , then beaan 
-=-a rap1.dlJ . 

• __[__ 

- I 

EC:tlli.1.' 3£•.,iJRIIT I :il?Ort:.'../,.:.'::'.:~• :: 
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FLIGHT OPERATIONS CHART 
I IO ~ / = II I 12 

a 

1 2, 1952 ~ :~ ! 15 
16 

llol' :s, 1952 

~915 

72.,, a l «11 11.n&e.a • e •t.a t.• 100-'I-UJ. ( .\nt..,,,,. ) 
'! 1 at~ •ppam.1,i 

llaJ' U,. PolJa .. .C. ll1 .. n:H.­Par ... .c, M•ards, Sc1 u, 

US lb 

66,5:io 
S7, 7x, 

G. ln::lera.or. ; :•~ ::,v~,-

2) 1-:o~s 

J 1/J ,..ours 

,._,. 22, 1952 

J.J.].9~•"½>~ ill rtc1D1t7) 

73, ~ 1.5 llll ~-
1.SO-Y-uz nia.. tu._, 

""7 19, 1952 
- ........... ,Satu, 
180 lb 

:i::~ (lirdJ.o iJ, "'--1rt.1nc padtioa ) 

C~tz-ol _,,..i.,. teat a.a:t b&llooc. ~•&be• With _ya• ct.a • .,:i,l • ~ t~ 

....,. 26, 1952 

1553 

7)' x l ail Wln:Hn 
acet.at.e tapes 
lX>-V- llJ 

lb,)' 20, 1952 
S.::.J.U•, ~L-:l.:,en, Bctwards 

! 15 lt 

~0 ,0CX) 
76, '.:'-JO 

Jww J, 1952 

lJOO 

,~.8• x: 2 x l a11 •1.m.e, 
2 (1©-V-119) ~la•s ru .•. l 

-.,,. 28, 1952 
Saith, F&naen, F.dwards 

2)5 lb 

8),000 
SJ,6Jo 

2L. to 48 hou.-a 7 hours 10 i.in•.atea L ') "iou:-s -UnJcnown- - ----------;7:--:0:::o..,.---::::, ------------:J~h;;;;ow-;;;:::-,-Jl<S---:ain~ut.e;:;o;--

5'.J.n.Nt ef!'eet on d:>u.bl.e •• l 
l ~:>n. Coa.&n: :-•ee:.nr te~i 

:-------.::--_:___ - ~,, ·~~ I , _ 
" ·" 

-·~ ·-· I r J l6Jb Dl'l'R '23 DrOJ> MS 
V1brapaek /2 

,--- - - ---
1 

-S..Uooa de .u .ro¥e<S on i"rourd 

Mo 

-----1---

Op 

JO l b 

&o.lN7 r -9 1/SO Iodrac 
7 aot .. ,. r-11 1/'200 o tilt.er • lrtl.a 

a-1 t-loe li: pl•t.• ■ 

.C U na. Orth, . 

Fla t.ea 

. 1. .'.ii l'C!• c• tc t-e r ~l 2 

DJ> t u <• x J n .,. 1/150 r-u G t'l.lt.er 
11 (. I ) Bol .. , 1/ 200 ot f-16 0 tilt.cl" 

JllaUoon te>p c aaer■ 19 c.our.t 11 
llu l / 150 t -ll 0 f >ltAr ·-

~o ... 

01 l &nd e~le f7 

':"!1cl- t t1~r ,n (long ) . Arlf'roi:l t b •­: -:, wn • 6 (e x«a 57, COC, r , re ., )l, OOC '. 

Ba llast d.roprer • 1 set •• fol.!~s, 21 A ... - l O lb ~ - 1 0 l b 2100 - 10 l JOO - lC' 

Sphere cont.a.1..nJ.nc plat.e .,..•r oial,t l2S lb. 

.9eaco:i l.J.cht a.nc1. r.1-r #2 

llUS RCV!l fL . 
Cl.land cnb Wl th inetea!.1:ion o! b&.Ua.tt ~ l a:1n tl~·• c::!aW:'I. 

olaeJ"Oid bl~,s 

:,p camra RIJ'dcx:i l .::un 
Down ca.ra A.ach 5 t:lln 

:oo lb 

Plat.ea fo~ Ander-aoa 

St.&nda..-u H :J8 Vitra.oaclc •2 Vll...:.: cyele " 7 IJri'R f23 
A.::.t..enr.a ar:,;:-per 17 (L SOo ft ) 

:'ioer 15. 
.lner'ljd bla.cown ... 7. 

l t:;- 115 ( ♦ X) llex A.Atclo 1 m.1.n :>own ,it.,, (• I ) Bolaey A.'.%1:10 l =ori 

) n..x lb 1.nere21ents aroppeo ■rt.er reach jng cuhn« 

Stand&rd 16)6 IC IIIT'! 121. 
eye le ,s recalitra t.cl. A.nt.e 
dropper 17 (1700) . V1t:r&p&c 

Anero.£d tiowaawn il (e ock. 
r ire.s-J0,000). !1..aer 15 .wt ~t. 12'?_2. 

up ns. 
D=-n 111. 
l¼lloon t.:,,c ca..ra f~. Mount 

•·•rt1ca1 t.e l esc,:,pe. F.. Llndgr .3 lt nuclear ••l.lla.ions. -.~ :;. .. .,;..-;;;:;-;h OJ>Orai. ; ~ ~:,; ~•;: ~ ~~~;~rur t.uo oft ~~! ~~•:;J6~ c, .... 05 "lie> 

"-roe••~• •J. =oro,:rop~ IL a.roerop, IL. •arocrop< fl ThermoCr•p/1 °aroerop> ML . T~rtnorgras:J" and ba.l : as!. gra_;>h . r,..c, ba.ro disc• T._,er-mogr•nh • • ----- -~~=--==--==~=:_ _____________ ---;;:.,.:;_~•1:u.o~t.r;;:u::.;, :;.q;:::...,:i,,;, .. ;r.. f 

••a•>• >•n- ""'• hrl;. « • •• -• >. YS• =• So;. U ~ o •n- ~ "" M• • <>••· 
"--- --· "" ~ ., • ~ ..... ~· ~'"" --,. '" ., "·' ,, __ --~ ., 
••ry > ••• ~• ll••• <o ~ O _, • - • <c _ .. , '"• 

=- •• W ,> " " • • 

-~· •·· ·· ··-· ~,., .,. ~- ,~.= " ' = "· '•'" ... --.. 
c■.n-1u. 

T-u-.er ,m IYT'll sta.r t 6 c.;, c!1,a ~. cor:-t.act. .;. U- plar.c on 6l2o- :! ci n o r. ou t -:, f 15 at. 2100. 
f 

172, ll.ru< U.ro'-C> toll oon after ·- --

1 .. ._. ,,..,,.r clr-C ;,ped, / 

I det\lrlinc xc.u tr•.n&a.Jtt.r. 
-~ 

I 

• 

- - -

I 

P•llu.a 

68 

i;,.e 
16.S 
lL . ? 

llta 
u-

)2f 

SR• 

~ 

•L 

Heliua 

--

- _61. __ _ 

"-on1a ( lJOS) 
~el1wa 

61'1 

s2a ---:--------t-- n . :> 
n . J 
1: .: 

? • • ) 
!". 9 
l!..L 

370 

359 

275 

BL 
L58 

70 

1000 fl : ain 

JSO 100 1.0 )0 111t-

12 . 6 
11.L 
10 . 0 

f ______ 
I flc • - • , - :150 ,_ • ~10 

1210 LOO So i.o "b 

- --- -------------- - --------1-,---------
lear 

M,o ftJ &1n 
Fif i 
7f.) IJl'.1- )~ at 

! y ,,, ft./'"'fll n 
lC)IX' 

91:> f1. / ,u r-
78o 

Jo.s 
2J. ) 

9.7 
15.J 
LJ.2 
ll-5 

--

Cl ear 
lt 

~ 2 ....... 11' 

,. • ...,.....;r. 

! '- :-..rs 

AU'pw1. 

t.a.U,,,O,-. 

=r 
_/ 

Ne-. 8r1. 1~t:wi ,.,_. Pl ant 

l72L 

J~ how-a 

,__ 
'100 

c i..~ 
•'"\Cn 1:)1 t.:> 2" , b 

- l'J0-15 ~ 
!i\l.sty 10 :ir:-i. ( la\Wlehed 1.n "1.ncl 

7 ) 
t' r t- ut. 

'jti!"l) !, ~h lc, ::xx; LArwr ,c•tterec 
10-25 ~ · "'4ty 

r of ~nr.-eot.a Al rrc,rt. 

Ot-erc••t. 
5-10 kto. 

•· -:,f M; r:1.e sota t...:r-por t 
Re1--1nd screen 

!").' KC bcl.teor. 

? ►.r to ~n .. nt1 l 2 

ff". S. for ball:,one 
Broker, 
2~ )J lllPh Gusty 

Oe!'ini ta no Jet •t,_. 

:,f ""1nne•ot.a .Aif"l>ort. 

fu20 Receher 16)8 S..acoo 

Un til 1 900 at. cent.er 

_ ~~ ... ., ~. ~ ______ 1 !'e-ec:hcr•rt ' e✓, iri r-c a J e.r , Thorre•• : r,r 10 111, 

')ie.c: t:c r ar t. 
Urport 

1520 to 1000 

~"" t..r,x,:k 

U of IC nr~ 
~o O■ ! • 

t.J ► r 

It. t;,r 1 t t1 h ~h· r l 

-- i-:-.:::-;:-l re-, ~t:"3;-n• 

r■rf'_ of J~n c~ace1c, Ro1.t.e l , .:~ • F"■ll ■, W1acona1n 

o .;~l~J("' May l? 
J l-";7":" IM ) .. l) 

!a t. eta:, r~ (I f' Vinneaot.a ,'1.r'T'Ort 
2nd ea., l .l rport and CA..11F;,;.-' 

09)0-WX' 
~ ~20(X) 

lii;&rtha ' a 9'1ne)'a.rd • .W. ■ .. CM.iNlt.• 

100 ailes Sout..he.aat ? ( Ne• York tiar~ r 

...,. 1s. 19S; a.!"ternoo..~ 

""¥ l~, 1952 16)0 EST 

:-.11.l(e , rr t. , 202:, 

... or la:u-te5.>La Urrort 

!"llS - 2000 

22.),:' • t "'..a:.i ~.:.L re 

Mone 

Fa.nii or i..~ne• Z1 :'.'ll•he1:n 
Ro.2t.e •?, Autusta. •111eonn ;1 

P &r2 of ArcM e Strader 
U>Ute •2. A:.a.uat.a, .. l ~ ~ si n 

Zl 10 

?l 

Tt:hpt,t\08 

11&,Yl 

~ n Ranaen 

Ne t.op plat..e but 11r,:1l• w1 th 
boll°"" 
Go.."ldoLa 

Ir contact. unti l 20 )0 
~d t.o leave because: o! -..au er 

' 1645 to T■Jlors Falb 

P'iThl.d, Wieconain. 1ound ~ P'aa.ryfl'&..'l■en,Jr. 

--tfitild, 1tisc:ona1n. PO\U1d. b, 
Ll::,yd K.11.gren, Jr. 

A.ppro.1t. June 19 (tau.rd ) 

Jul3 16 (found) 

?olophoao 

J uly J 

;Joe, K&naen 

;.:&n. .. n-Ed.-.arc1a 

ill cear. 
Balloon and all r1W-Oc "91,C Tire detla t.or t¼ turns. ,-; o api-e,rxti.x. Ti.N <141.tlAt.or l} tu..-na. OJ"1la A.t lbOO &lrd.ie ha.a not siipped. BaI-

':'~ra ra.1 1ea., ba U ocn and load I.Ip r e.uned on to 19)0 ( -:.... 75,00C> rt. ) . loon reached t. 'leoret1cal cei!.U--& 

Sc at.t.erec t.o tro ken 
11-12. Gu!>ts t o 20 , 1 70°. '.lusty 

li5 1tpti a• LO, ~ 

U o r .kl n nea o t. Ji.lr-.ort 

1~) 0 be.con 

·:.-it1 l 2110 (S; •r ) 

l' o~ ~nnes, t.... A.lr-- ort 

17'.lO 

2 1/1& all~• N. !. of Marshfl.eld, "luconain { Ad&.i11 E=J.g ) 

OSJO - 27 

ol,30 May 27 

I Telepttone 

~ L7 

P'..dwarda, Sdt.h 

ir.ct.&rds, Se:1t.h 

All "",u.r B■.lloo:i 
U l balloon f" .ardw.a..re 

:JJO ft/ ~ r. 
1000 
1200 1 )0 t .:, 25 ab 

Clear 
L1 tt l e el rr.J .s and cwailu• 
Lleht, Yariat h 

50 ~ ... 1t ,,,J , 000 
De r ! n.1tH n,, ~e t. 

.. .:1 r Wt r., ... :,-::; t.• U rport 

16)6 beacon theodol.ite 

1..;n • ~ l 1635 

'-as a ble: t o orer&te coa,v-:: r c vr . I rrv!'II \""A- 1 :i. . F. ar1rt. ':ie 1ay -:-.-,nt.a c• ;1:, t. rositlvit. 

1 ~ec..,c ra.rt 

+;t•l or. ~r,,unc 

: , '-ll on,sota Alrport 
--· ------, 

Lntl l H,) 5 

15La 

tJone 

; alloon <UC r 'l ._ ri p bu t. &3-C end.e<2, • .;:a.in. 

Plair, .t1s-:or1sl r. 17?0 

Pla.ne anc: ie-. c i-.a.1, ~.1r, A"l aconai.n • p,t,o~ 

1 715 

'-1._v:t ~r,...ell, r~ , .,.•r-,,,,d 

·m ;,u ..., l • -•·•- .,... P1oeoo of bo. 1_, k~t~~ u- "'« ■ -.n, . ;,;"~;;: ~~•:t,:;'.;.i~a,;,•. Lo.M1 ":".,.~:;. ~r n~~t~:. \.0 ,~•~~:::::~~':~~ f:';!!~j
00 

JiJo q,p■ ndJ..1:.crc • sac:h,,,. l lli n. L O.er l ac,...a ( t.ap.• ■11 l oo .. ). 
~lt..no a1,ce •or-.ec on w..t■ o~t. stifr■nera. acted as api,.ncli..x. 

~=:=:==:~~~=~=:-~~~------J.1~:..:==~--===---L No "l'J>Ondi.&. 
lo >·•turbo.-co •u heard on tl,e Girdlo probobl,J octAd u.,, auto- '!ellno tiro ••flat.or ... ._.d, 

•. 

• ~ 
■ seen,. u.y bo ,,.i.runeu on. ..uc ap.,.ndu nnce it •u Last duru,g t.oJ<e oft by 1rui1<1o eaar,. 

-
~---- - - -----------~ ...J.------~====,L.,;ob:M::t'Ted:..:t.o::.:•~ll~p.:•;;_t _::7L:_::,exx,:::~n:_,:•= ~ dH!l1;:-~::,;•:il•u';r~l~~ ;; ::~. 

... 
J1.rdle c■.c1e au the •a., down 2') :tlr. &f'ter t.ake o!r. 
Ti.re denator Mt. far 11, 0CX> ft. Thia balloon de sceno.ed at S'Un&et 
an:f r oae a.gun during t.~ n.!,ht. !lo ■ppeu:11.a:. 

Pl c.ne e>;:!lo~ and !'1.noer :,! f•&r / Chol) aa.1d onl,J ono box. 
:i1rdh c..., off ?t..7...: rt l .JL5 <i. l/t turr,. u ~ Oe.!"l.&.!.or ) . fi.ned■r ap­pernu: r.it.J- C alat.a, )• cu.,,.. jU'dl• t:P-"e !-ob in t-a~~ re.r: 
i;l.rule -..s Nlaaaec \ ?:■n1c heat.­M.al9C to ;l.rd.le b,- au.:-; ' . 

!i:~,c~~rsa~= wiU-1 Ran oC / 1405, 1500 s~ j 1.225 Spuc1 Worth .. st . 

lLn "-c=h,-:111C~nuo------.l-----,,.--,-:-, !-: _s_oud-----,~..,ll;_'C.U'"1o'aw:::c~"',c:::~;-o -,,,~;:::"",:r."'=~.-c.:..==•u.;-,~..c1od::>". 

~ - f l mUal - oei:r Spud, :>r1pos --
1 712 Initial Prill , Spl.XS 

16)) fltrlll, Sr,ud 

~ j 50tt•~ . • I 
~a, ~ ., _ 2715 Brill, Winckler 

Pano ~:;-:::::--+ -------- ·-
T !.,.•.i re (1h r 

• - r11., ...,_ r~r 
?ia.n. a t. re le« ... 

'lone flown 
50 fl ok 

- - ~ --Ent.lN f1J• r&n U..rQ~ l'I P1C tllre ■ ■~ ~ OUd. _ ,, - - --- -• .,..., "' •-"- Jl.&.'-'\.\iT'W8 

• ~ 

{ ?L to )6 hr 1n At lantic). lnnor I 
p&r-t.. or apoo) diaao.1..• e d. 

-~= ~:IP,: I~ --- · -
I ..... ,r rloo c - ·· ok S; n ·-

•one fl""11 

ill 'out L n ,.,.., t.•~ I 

••~ne f l oiwn )8 tt or 1ood f'1 la t.~~• rwaet 
).3 rt rac ~~- ~ rict~• ,SO It. ok 

12 ft ra.t1. t~ 

or ra.Uure or t.he nuinc 
::e~ ;:e:~ ~ri,;!eU t.~ 
~, J-ardware. hi 
~oor. ••• not l■u.ncted. 
1 the, ~u.at!>r c1rcuaterPnc• 

I I ----- • 

_....L__ _ __ _J_ __ _ 

JSrt.-ooc!¢ctl.U'"e"' 
' "'"" t , ,.,.,, -

I 
•ot stor l eQ " •.lpcrl• Bott, corr,Ood by soo ,..,..r. No ?- •ocord 000d record l!o..,, ion r,ocordo 'eut clock •-

, 
, OOd rocor0 Qood l'OCord ti • 

----Jla. Uoon ra.e t o • H.1.t.-..:1e 7()()('1 :, 
• bcrr• t.heore t.1ca.1 tor Ute -1:atu.r-e ( ~roba.bl.7 du. to -Y&h1nc- ~• .._... aonia ) . Arter ~t'ltn,; al titude tt O.IICel"ld.■(l • t.. 18() ft./ .i.n &.l.ao ■ t 

2 t,a-.;.r■ -Unt..tjn1nc Uii• conat.a~t 
nt.e. t~a.ct-, r. 1.., .. • llitl.lde • t. 

~oubl ■ t.heCKloH t.e 

Cltabe,d w a lt1tude )CCV) ft. be l u-.. .,.,...t . : "--~ • t..■,, i■c 1 ..... 1 until eu , ... t. . :>eec•r'ld.,,c 0~1r.1 n11"' t l .:, • J"t."r? :a. i.o,ooo rt.. c11~ Ncir. u t. o 78, 0f l() ft. the ne.at d..,- ( Way ll , . I J ~ au,,; .. t or Illy l "t ••• , ·uu--.. 11 or ll:>h . Could not ha•• rtac,..~ ... . coan a'U-1 nc ru, .. t • o U'le -.r­ll e ■ t re l • •-- t..1 - • ;;,1..}0 be Jw.rt r ,i: l " • da; o r n11 .., t. o ~ w..y H, . !..at.eat. r-" l • ■ HlikY ) t;. 

51..ncle theodo!it.e 

Sinclo lheodoU to 
SlE11l• t.heodol1t.-

Slncl•t~,:.ite 

;i!~ ~:.;;• ~?~~•!,,:t~;~::C.;. 0 _ CU- to t.\oorwuoai lil1IIS Cll- to altHudo ,.. .,. •'-111.r =- t.> ~-....-.u,&1 ~. 

" •nded a t. ._., eur tnc: reastnc raw for 11..rd.le 1.n ar11~ ~UO!t 1ncrwaaine nw ~ rlM . ~hed .._,L': J,.,~ e.la..'l.t 1__......__.t<e.11 
!~~1;::_,,._,;;,..:;n:;'!~ :.;:::: ho!: ~~cc:;: ~;.!,1\!~.,: :~or ;1~~-~ .:ui";:'~~~~~ :;•: ~= .'~~!!"':.,."'~..: 
" • !l.>0n ••• N ~:>•er..i but t'-•e t.op thecret.10&1 cetllnc at LOO tt/'ctr. l.aYel&d ~~r . .lW'~rc •• ,.:-... ... t.irt ax~ a '-'le 

•■ii a1H1nc. r.,_ ISrd!e rr.,bat-1..y '1.oel,ed 1"'91 tor )•hc,,,uo,, ,._ n1r'!t at J7, ,._'\.""'Q ~. ~l111bed t 7,'-" t'l J.-.r1nc •&ln=-.;. 
ac t .S a ■ •n a ut o~tle • r;-end • .u. ~==i::: :: !:!;..,.... :-...tore rwlM ... 



<t. J :i. ):;2 
... ...tna J, !952 

1553 
1)00 

7)
1 

x l llil Winz.an 12.e, x 2 x l &J..l .-ir::s-cc 7':'~ .:: : ".C.:.. j 
___ • ....,.__ I - ·-- "' .&..Qem I ~~~

1
;•pes 2 {lro..V- U9) ~l.ua !'l.~'!; ..;.::r;...:=--~;. ;c.,. 

~-.:~- --· ~ -~!:: e"~• 
1 

:::..!~; ~!...i., 5',iu, I ~c~~•R~ n , &!wards 
"'"-i1.'e, 

180 lb 

l6A.l" 2tl, 1952 
.5.:1l.h, 1:'a.."194::.. !.,:wa;_-'_. 

115 lb 
235 lb 

~~ U:~ (OUdJ.ou, n«run& pcslt1.on) ~:~ gt~ 
~-~ ~-- G. ~-s,,c ;,:«~ ~ ,r i~ ;rt/i~~~"."',~~ - -UIODCl.& .>=NC ~\~ ~~ ~ 
_ __________ n_-:-:-= ----- --- 2l,, t.o l.8 houra ~ hoc-• -=-~ :.: ~ 

~ ~=.,, ~:,::7;,,c~ I :: ~7 1 •=, = =-

C Dm! #26 . llrq, 14. 
aek #15. 0 1.l..&nd cycl• f 6 ,. 
C: P.CVR il. TU..r :ot.or.2 ~n 
Tele=:ete.r . 2 min N -t: U V1. .-:.g .. 

ti.-!" 66. A.ne.:-o1d Ul~own 
- ~ 33,0X> ft.. 

(• X) Ilex l / 150 t-11 
G ti.lt.er 

L; ~~l~r BolHy l/200 at. t-16 

1 t,ol=' c~• 19 .i:.ount .l'l 
Ile.x 1/150 f - ll C tilt.er 

Jl':: •;. 

in t a..! loon tlirca.t . 
cJ-.:-01.:gJ- l 72L or. way up 

=:i!'!. ':°he n Us·t.e!'. t.o &20 
• R.es;ir..a.nt. r-eh,y key~ !IUb-

t.a~ t wi t.i-. plane on 6l20-
k t1'-..rc-i:gt. ba.l:oon a.!ter 
SC,U t r a~tt.er . 

::,,:,....25 c,t, 

:·e-:- s:a:~-e.c: 
rs:.,: 

16)8 DITR nJ Crop f 5 
V1br•pa;:k 12 
Olland c ycle 11 

r ) 
i 

f ~and~~~-"1.t.h l.Ddica t..1on or 
hu.l.a.rt and 1 r.1.r. bl.~ dcwn. 

- -.1.gt-t. _ t.~r 12 (l ong). A~r-old tl~--
d~wn • 6 (cocks 57, 000, f ire, 31,000}. I 
None 

1 

Ane,!"'o.id b.lowdO!lrn /5 

Up c a.oera ~00 l min 
O'O"Jn CUlllra .bic..'b S c::1.n 

Balla.st. dropt"tlr 11 :,et. as t oll 
21.'Xl - 20 l.b -:)Q()Q - 10 :~ 
.JlOO - 1.) 1300 - l Cl 

Sphere cont.a1.n1ng pl&t.e ::oTer 
W'eia:ht 125 lb . 

9e.ac on lia:ht a.nd T~r li1 

~ar~rap"l Nl. 

.}1:--jl"' cat.c?-..e r Mod . 2 . 
•~~!l.lU..."'11 ;roke. 
Post c &.r'\is L""l :,p,ec ial a :-op 
00, 0CO ft ) !!."!J !l. 

T"'!..=er ¢:?. U lT::t St.a.r LB c;,cl..!..:\g 
3 d r. or. !n.! :. ';! ( 1~ at. 2100 .. 

SSQ 

5'03 

w.9 

~L 

. 
I 
I 

100 lb 

, Pl.&t.ea for J.nd•rson 

n&:,hor beaeoo 
~SS'U:Z"·e sw-it.e.h operat.,ed 

Ba.rotra.p": 11:. 
T~n,ograpfl and bilh s~:,gn;:,>- . 

~:~.~-~~;:t!~7 !~!:-:~ 1"l ~ 

tte:.l.t;a 

f...5 

5-'t 

s~ U)! 71:::-a::.ec-, "7 
Vllinc:: -::,-c:::.n ~ .. C? 
.l.r:"..e::--..-:.a c..~: ,,- "- b: !'~ 

J Sl..X l.t l..nc~a 
N,.a.c: ►.c1. n.c:.: •:.:.:.:.:c: 

-

~ =. :.:.:X:a. --~ 

:ZS~-

: :r ce.a: ~. 
,: ,-,.1)l.5(l1/L 

J..-::.c:r- ) . I:1..oclLl.9.t' a~ 
..: : .~ .• .-:.a, J• ::l.lp.e.. 
e -=:.. l.L. :.&.l.:00e • ~ 
s ~ (~: a.,-:.1c heat.­

!.o ;:...--.!.a cy w..-:.) . 

~J::: ~ ::.&l.lAd. Stoddard n=>t.I?Ied 
-~ _::,.!.aa.se.!._lJlQ__~nu.a rro2 ;,lane. 

D"'...a..:. & t. n. l ea.••• 

)S ft ran t.ttouch . Oood pict.urea 

JS !"'t 1'()(JC. p:1ct.urea 

A.ll but. L. t't. ran t.hrou.&h 

~~ ,P-----:C 

~~ a::x:. t..e..l~ 

: =:a .5 

Load ane totto:-a and t.op of balloon 

This ~lloon s h ~ a fast.er &rd 
fast.e r r a t.e or r 1 .. &e 1 t. aa­
cerded. Jt. a.ppears to t.. an in­
•era.e o r night lS • 

Gird1e CUllt down 1)21.a t.o 1.326. 
Wirx:k.ler appendix Yi th L slats., 

2" clips . 

loLS Spud , Lerner 
1.1)8 (delay ) Spud_, Leni.r 

12h5 S::,ud, !Arn.:r 

Pl&ne not.J..tied ~ burat. 

25 tt. ran t.hrO\lch. Good pic t ":.lree 

?5 ft. :rL'l t.hrouah. l'.iood pict.w-.a 

Good record 
Good record 

:. _,.Cl. 

--- ------------_-_-_-_-_-_-_-,--;;::~~-:---;-=_-od;;ol=!-b::::::::::::::;, ~•=•---~,-- ::::.-._=_.-
0

:::-,-,:-:--,_~==-==-==-~-=-~~-
~ ~t.L Str-..,ie ":.heodo:.: ;._ 

----- -

..i!. 
'Md 
~C&l. ­
_JICenir::wd 

a-.nc 
;r!;JO !"L 

Cl.1.mbtd to UteoreUcal c■ 1l.1nc . 
a.,an d.a1te ■nd.1.nc a.lmoat. 1-.d.J..atel.7 
-w:1 t.h ...,.r 1nc:N..,.inc rat..e t.,-p1cal 
or • leak. ~ll•T■ th■ app■ nd!.x 
.._. too U&}lt ard ~ a hoh 
d\lrl:l& T&l.Tin&:• 

B&lloon c li ab.d to an a l U t.ude 
)(XX) rt. below t.heor■ t.1c&.1 &.nd 
burat. (Tl-.:1• wa. t."'8 al.titude at. 
which TalT1ng coa--e:ncaic1. ) The 
1..TJ) pict.urea aha..d t.M &ppe,rdi.x 
...,. !"ouU'd "h7' the 11,.rdl.e,eau•inc 
the ra.1 1w-.. 

5Un -tod 1udl" oD<I •lted 
ac.ut.a ~• chlt'inr 1an.at1on. 
n.n us,sr t,abtla ... Nli.d t.o 

Cape,::it7 it. l::l .. • .... .. 
B.i~ - ... i.wx:hod • 

-:-~~~ t'"' 

:;:.,;.--=g:-a;--~ a 
7'·•~-

.:.· --== - -~ !! 

oll, ..,_ -- - . .. :__-

~--·-:,#"!!:."";;.' ::::::--:-=:=:...-=-:1=.!= 
~: ¥" .;,=. ~ 

~-~·~ ~;.'......::-X:r-c 

=--~.:=~ 
~-=..e 

?.e-eclx.r-a.!t 

Cn-..1.: ~le&.SI!. ~ported re i ease 
2-3 .::il.es wes t. of Lone Rock 

C o~ iunnl!sot.a Airport 

F'r~ lau..'lch ;;r:.t.11 ~unset. 

l]L5 

E:lg ir., Illir,oi s Airport. 
Farmer Coll1t15. K1 eth "tade 

Keith Hardy, Route 112, Wuac o-ria . 
13 m:i les due •est of Lone Ro.:: k. 

.,.tune 11 0 700 

~Tune 11 d !Jing Ill.)· 

Telephone 

u.ne 1 1 bal.1.-:on, ."u..e 1 2 ~cad 

Bales, ~arge.r ., S.a~· t...-uck ( l1! ft. at 
Lone Rock ) 

s.aoon., e aJ:mra, girdle, g i rd l e 
catcher. 
OondoU. 

Gi rdle came off 1337- 23,SOO f t. 
(1 1/b :.'.lrn.a: t.i re derlat.or) . 

W'incltler .appendix w1 th L al& t.t' , 
2• c:lips. 

Lo&d released 21J5 by aneroid 
blowdosn. 

1230 Spud, Brill 

1)13 Spud, Brill 

Pl.ana notified of rel■a.ae 

$0.rt.Su:pe:-Iok 

SO rt Super !. oil: 

SO !'t Super X ok 

:::i.oc:.it ~ntlT st..oppeC a.!"t.-r 
~hi.q a.lt.itcde. St.ar"...ed durt""lC 

~-

5~ t,heodolit.a-

Cl.Ui)ed to "t.heoret.iea.l c■1l1ng . 
&.t"tAr )S sin of approxi.mat..ely" 
1 ... it1 n1a:ht Mp.e Gencend.!..n& &r-d 
d.ff•l:,ped a rat.e of 90 r-t./ mJ.n . J\ t. 
~t. t.hi• raut inc:r•..-d t.o 
270 N./dn. 

-- ~.&:_&..<rt~-~ -
.=;,o .. i:~ ::c -~-.i::.~ 

'""::----=::.: ....-..:-~_,..J;. 

:;;..&;:.:..= ....... -

=-09'" ,,C -~ 

---f 

: . ..,.-:::,; =..a; 

:; _rt I 
-:......:~--:-w=.- ---~---.,.,~--, 

jj 

- -- -
~13 
::::~ ( ~l.J. Ef' t ~1. .. U ) 
~"\ rl in ~n 

16)& ~ aeon 

0 2N 

U o f I.ti nnesot.a. Airpor t 

/ 1}20 for Rec! Ung 

1 320 to 2330 

She r lff 1.elche.rt 
Chaska , · Minnes-:> t..a 

June 13, 1952 

re:.ephone 

jur~ 13 , 1 J 52 

Gondola. 

j1rc!le ~!f 1336, 21 , CXXl ft. 
ifinckler ii.pnenr!.ix •1 '-t- l, 5lata. 

2• clips. 
Ccxr.and rec::elYli!r worlced •ell .. 

Ballast. was re l eas.-.d t;r c:oaa~nd. 

1230 SpUC • Lerner 

1)09 Spud, Lerner 

2 325 Ney . lilotif:i ed. cu of t.imer 

50 rt Sr.:per i. Ji{ 

SO t't $uper I ok 

jood rec::,r-d 
~ :::cd recon! 

51:12:l• t.!':eC:Col:!. t~ 

Cl.uibed to theore t.ic•l ceillnc. 
P'loa. t.ed le•e l 6o min. E.st.abllahed 
rate ,:,f de-.eent. of 16o ft.Jain. At 
17)0 JO lb b&ll•tt dropped (5.SJ 
or Ciapl.&ced a1~ ) . Bl&lloon cli.bep, 
froa 72,0CX) to 76 , 00J t't. (lO f CXX) 
ft below t.heoreucal) and !'loat.ed 
le-Tel W'lt.11 su.nMt. when 1 t. becan to 
deacemi at. lffi ft./:::!n. )tC'W e■111rc 
corraaponcb to 2/3 or111nal balloon 
•ol~. 

~ 

Gros~ Loac! 

?ree Li.ft. 

?e.reent.4€e ~~ 
Li!'t. of Gr oss 
:.cac 
1.1ft 
.Or Displaced 

R.at.e o! Rise 
l C00-300 !!lb 
~ 100 mb 
100 tr:1b-<::eill.ng 

·itteather 
Clouds 
Groix.d Wirrl 

.:..aunch.3ng 31t.-. 

R&cio ?requency 

Time i n Contact 

!!lf!lcel.lane'>U15 

•.ir~lane 

P.ours in Cont.act. 

Tt'-eodol.it.e 
St.a.tione on 

U~1.;,r.,- 1 r, Contact 

Tr=k 
'#hen Disp-. t.ched 

Eat.i~t..e 9ef-:>re 
Flight 

4C't.ual Impact 
S.!loon 

Dat.ea ana Ti.me 
Ea l.hon 

:.oad 

1:ot1n. ec or 
Poait.ion, H".JW 

Recovered by • 
Ulloon 

Lo=> 

C-ear RecOTered 

C.U CONTACTS 

?refiigt.t. 

:ueorr 

ln P'll&ht. 

Down CU!e:ra 

3&.rograpr, 
Ttermogra.ph 

C:OUR.S!! C-::..lR?' 

F,!!NCrPU 
CHA!!•CTERISTICS 

(1!!' P'LI(}P.I' 

~ 
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