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FIRAL REPORT PROJECT 85006

I. INTRODUCTION

On 29 May 1952, Contract Rour-875(00) between the Office of Kaval Resesarch
and Goneral Milis, Inc. vas amended to provide for an experiment to ocarry
scientific equipment to hign altitudes by means of "Skyhook” type plastic
balloons. The scientific payloads were supplied by:

1. The University of Iowa, whose payloed was a Dsacon rockst with noee
concs outfitted to make cosmic ray measurements.

2. Rev York University, wvhose principle payload vasz a nsutron counter.

3. The University of Chicago, vhose principle payload wvas & photographie

device.

Gereral Mills, Inc. supplied balloons, telemetering, and termination gear,
together vith technical personnel to supervise inflation and launching of the
balloons.

All flights were launched fram the flight deck of the U, 3. Coast Guard
Cutter "Bastwvind” in the Borth Baffin Bay and Kane Basin regions dbetveen
Greenland and Fortheasten Canada.

Geperal Mills, Inc. vas not responsibvle for tracking and recovery so those
problems are not treated in detail in this report. Meteorological observations
vere supplied by the Coast Guard Cutter aserographic facilities. Where
applicable, tracking and recovery vere carried out by planes acsigned from Nevy
facilitieg at Thuie Air Force Base. Helium used in inflation was supplied by

the Nevy, in standard smell cylinders, manifolded together.
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IZ, PROJRCT PROGRAM

A. University of Iowa Flights

This progrem consisted of T flights. Ko accessory dalloon controls
wvere sent up vith tbe balloons, only the payload, a rocket. The firing
mechanias was coutained within each rockev.

The first flight used a 55 foot General Mills balloon. After a success-
ful launch, the balloon entered a cloud deck. Through breaks in the clouds the
balloon wvas cbserved to be fully inflated, indicating pressure altitude bad
been reached, dbut the rocket failed to fire.

The second flight used a 55 foot General Mills balloon. This flight
vas launched succegsfully but, again, the rockst failed to fire after reaching
altitude. The firing circuit was found to be faulty and s replaced vith
balloon control equipment especially designed to operate at combined low tempera-
tures and lov riessures.

The third, fourth, fifth, and sixth flights used 55 foot MI dalloons
and were successful in btoth launching and rocket firing.

The seventh, and last, rocket flight used a 73 foot Wingen ballocu
to schieve greicter altitude and vas guccesgful in launching and rocket firing.

8ince these balloons carried no acceesory belloon equipment, no btalloon
data are availadle for analysis.

B. Rev York University Flights

This portion of the program consisted of 5 flights. EKach flight

carried the following items:
1. A radio transmitter vhose frequency wvas pressure modulated for

pressure-altitude telemetering.
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2. A time conotrcl et to releese the equipmsnt ﬁmthol/‘u.om
at a predeterminad time.

3. A scientific paylosd flarnished by the Nev York University.

b. A parachute on whic: the equipment returned to earth after
release from the balloun.

5. A 20 foot tow ballcon used to lift the radic transmitter and
antenna during the initial portion of the flight.

The first flight attempted used a 73 foot Wingen dalloon as the vehicle.
During inflation, a large tear wvas discovered; as the {ear was scroes an entire
gore, the talloon was cut loose.

The second flight, $954, used a 73 foot Winzen balloon. Launching was
attempted in a spowstorm, vet snov accumulating on the balloon, and additional
gas vas introduced to permit a normal ascent. This flight ross to 45,000 feet,
then descended slowly, apparentiy as a result of leaks.

The third flight aiso used a T3 foot Wingzen balloon. Launching wvas
accanplisbed succegafully but the balloon returned to earth in 20 minutes.

The flight train was recovered and a large hole was found in the balloon.

The fourth flight, $958, used an 85 foot B Balloon. The flight was
launched and performed successfully.

The fifth flight, $#964, used an 85 foot GMI dalloon and, in addition
to carrying the Nev York University gondola, also carried the University of
caioeg® gondola. The belloon wss launched and reached altitude, 90,000 feet,
but instead of floating as desired, slovly started to descend. Recovery vas
attempted on this flight, but even though the equipment was spotted down on the
ground, it wvas not possible for tbhe Havy recovery team to effect a pick-up.

Perforoance data on thesc flights are presentod at the end of thie

repart.
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C. University of Chicago Flights

These flighte, like those of the Bevw York Uaiversity, carried a
pressure modulated radio transmitter. eclentific payload, timer cantrol, a
tov wlilorn to 1ift the be. cor and antenna during the initiel flight period,
and & parachute, in this case red, gince recovery was desired. Three flights

constituted this portion of the program.
The first flight, $960, used an 85 foot GUI balloon. This flight was

launched and performed 2uccesgfully, but recovery attesmpts again proved un-

successful .

The second flight, $962, used a 116 foot GMI bdelloon. The belloon

ruptured at 47,000 feet.
The third flight, $965, used a 116 foot GMI belloon. This dalloon

vas inflated and launched successfully, suffering no apparent damage during
the layout and handling period. After a fev minutes, however, the balloon

failed ani returned to earth. The balloon was brought along-side the ghip

and examined. HNHo holes or damage were found.

Performance data are presented at the end of this report.

-.is., SIMMARY

A total of 15 flights were flown under this program; & wvith Winzen balloons
provided by ORR and 11 vith GMI beilocns. Beven rocket lsunchbings were carried

out with complete balloon success, although the first 2 rockets failed to fire

due to a faulty firing circuit. The complete success of the remaining 5

rocket-ballocn comdbinatiocns marks & significant step forwvard in the exploration

of the upper air.
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Eight other high-altitude flights were undertaksn. On the first three

of these, poor balloon periormance wvas experienced and it wvas necesssery to

re-fly the Bev York University equipment involved. On the fourth, fifth,

and sixth flights, the Rew York University requirements werv completely

satisfied, and two successful exposures of the Chicago gear were uchisved.

The last tvo flights were made in a vain effort to got a third successful

flight for the University of Chicego.

Table I gives the sumsary of flights, and Table II shows the success

record of various ballocas flowvn. From this tadble 1t wvould appear that

certain ballocn designs fared better than others. This is not borne out,

hovever, by the previous records of these dallocns, and no real conclusions

can bde dravn from these fev gstatistics.

Flight Fo. Date
951 8-21-52
952 8-21-52
953 8-23-52
95k 8-27-52
955 8-28-52

8-28-52
957 8-29-52
958 8-29-52
959 8-23-52
960 €-31-52
961 £-31-52
962 9-1-52
963 9-k-52
964 9-4-52
965 9-h-52

TABLE I

N.Y.U.
Iowa-Rocket
Iowa -Rocket
R.Y.U.

N.Y.U.

Iowa -Rocket
Iowa-Rocket
R.Y.U.

Iowa -Rocket
U. of Chicego
Iowa -Rocket
U. of Chicago
Jowa-Rocket
N.Y.0. and
U. of Chicago
U. of Chicago

Results

Poor - torn balloon cut locee
Rocket failed to fire - balloon good
Rocket failed to fire - balloon good
Poor - balloon leak

Poor - hole in ballcon

- balloon ruptured an ascent

g LIS




- - TADLE II
) BALLOCS? SUCCESS
' 3 Type No. 7lown o, Sucosssful
1 BMI 55° 6 6
g Ningen 73’ b 1
@I 85° 3 3
OMI 2161° 2 o

General Nills, Inc. is happy to bave bhal the opportunity of working

| B L T |

vith the Office of HNaval Research and the University of Iows, the University
of Chicege, and Nev York Universcity in conducting this high sltitude experiment.

L

It is boped that the scientific results met vith camplete succees.
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GEXERAL MILLS, INC.

Enginzering Rasearch & Development Dept.
Minneapolis, Minn.

YLIGHET SUNMARY

Flight Bo.: 95k Balloon Serial No.: Unknown

Date: 27 Aug. 1952 Launching Time: 1052 Type: T33 Winsen Weight: 1224 Estd.
¥ho: Rev York University

¥hat: 105 MOPA Beacon, Gondole, Instrument Bag

Duration: Actual 4.7 hrs. to impact Load o Belloon: 153

Gross Load: 2754 Free Lift: S5¢ 2%

Rate of rise: TT2 ft/=in. to 32,M0 ft.
306 rt/min. to 32,900 ft.

Theoretical Altitude: 93,800 ft. Altitude Maintenance: Poor

Maximm Altituds: L1,600 ft.

Recovery: where! Kone - impact at sea
Balloon success: Poor

Critique: Launching attempted in a snowstorm. Wet gnov accumlating on

balloon. Balloon roce cnly to 45,000 ft. before descending.

——
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GENERAL MILLS, IRC.
Engineering Research & Development Dept.
Minneapolis, Mion.

FLIORT BUMMARY

Flight Bo.: 958
Date: 8-290-52 launching Time: 0641 EST
Vho: Hev York University
What: R.Y.U, Goodola
Duration: Scheduled 4.3 hrs.
Actral 4.2 hrs.
Gross Load: 314
Maximm Altitude: 91,500
Theoretical Altitude: 99,000
Recovery: vhere?! Hooe - ispact at sea

Zalloon Buccesss: Excellent

Ralloon Serial Bo.: M9S5S

Type: 8514  Weight: 1564

Load oo Ballocn: 156§

Free Lift: 11¢ &%

Rate of Rise: 820 ft/min. to 89,200 rt.

Critique: Balloon launched and performed successfully.
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GENERAL MILLS, INC.
Engineuring Research & Developament Dept.
Minneapolis, Minn.

PLIGHT SWMMARY

Flight Ho.: 960 Balloon Serial No.: 294

Date: 31 Aug. 1952 launching Time: 0702 EST Type: 851A  Weight: 1Shf
Who: U. of Chicago

What: 105 MOPA Bescon, Gondola, Instrumest Bag, Ballsst Cans

Duration: Scheduled 8 hrs.. Loed on Balloon: 2064

Actual 7.9 hro. to release

Gross Load: 360# Pree Lift:

Maximm Altitude: 90,000 “t. Rate of Rise S5T3 ft/min. to 59,000 ft.
245 ft/min. to 81,800 ft.

Theoretical Altitude: 95,700 f*t ; Altitude Maintenance: Excellent

Racovery: vbhere? None - impact at sea
Balloon success: Excellent

Critique: Flight launched and performed as desired.
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GERERAL MILLS, INC.
Eaginesring Research & Development Dept.
Mipncepoiie, Mimn,

FLIG3T SUMMARY

Flight Bo.: 962 Balloon Serial No.: 20

Date: 1 Sept. 1952 Launching Time: 1213 EST Type: 1161A Weight: 2T76¢
Who: University of Chicago

What: 120 MOPA Beacon, Gondols, Instrument Bag, Ballast Cans, Barograph
Duration: Scheduled: 9 hr. fram 1115 Load on Balloon: 94

Actual: 1 hr. to impact

Gross Load: 3TOf Free Lift: 30f 8%
Maximum Altitude: 47,200 ft. Rate of rise: 1019 ft/min. to 42,800 ft.
Theoretical Altitude: 109,800 tt. Altitude Maintenance: Bone

Recovery: wbhere? None - impact at sea
Balloon Success: Very poor
Critique: Rate of rise too gres® causing rupture about 7,000 ft. This

cauged by tow balloon.
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GEXERAL MULLS, IRC.
Bngineering Research & Development Dept.
Minnegspolis, Mimn.

FLIGHT SUMMARY

Flight No.: 96k Eslloon Serial Bo.: k93
Date: 4 Sept. 1952 launching Time: 1122BST Type 851A  Wesght: 1528
Who: K.Y.U. and U. of Chicago
Woat: 120 NOPFK' Beacon H.Y.U. Gondola, U/Chicego Gondols, Instrument Bag
Iuration: Scheduled § 3/4 hrs. Losd on Balloon: 2508

Actual 5 1/2 hrs. to impact
Orcss Load: LOO§ Free Lifrt: 144 3%
Maximm Altituldz: 85,200 ft.
Theoretical Altitude: 93,800 ft. Altitude Maintenance: None
Recovery: where?! None - impact at cea
Balloon Success: Poor
Critique: Ballo~c launched 0X, rate of rise slov but satisfactory. Did not

float, dbut dsscended immcdiately upon reaching altitude.

Rate of Rise: W76 ft/min. to 88,000 ft.
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CENERAL MILLS, IEC.
Enginecring Research & Development Dept.
Hinneapolis, Minn.

PLIGT SIMMARY

Flight Fo.: 965 Balloon Serial No.: 21

Date:

b Sept. 1952 launching Time: .955 BST Type: 1161A  Weight: 2764

Wheo: University of Caicago

What: 105 MOPA Beacon, Sondols, Instrument Bag, Pallast Cans

Duration: Actual 1.2 hrs. to impact Load on Ballocn: 104

Gross Load: 380# Free Lift: 30f 0%

Maxigum Altitude: 10,500 ft.

Rate of Rise: 350 ft/min. to 10,500 ft.

Theoretical Altitude: 109,400 ft. Altitude Maintepance: KNone

Recovery: wvhere? Rone - impact at sca

Balloon Buccess: HNome

Critique: Tow balloom left off. Excellent inflation and launch. After few

minutes settled back to sea.




.i\1l.-.! |s-|-|l||
€GAl 1 ANIW 'SII0JYINNIA CINIWLIVGIO INIWCCTIATO ONV HOUVISIE DNIG43NIONT "IN STIIN W4429 :
T T ° 3 B gty e e o o T e = N R P e R L G R T .ll'u.l_..in .!m [}
il i Wi gevewvgs sy e
i et e TG 1T e {00z S Taned . OB 5 e et
LIS SRR —— — s —— ———e e Ao
ﬁl P a3a084dv m R T R e A I _ : RN g
28-5=01: "dC . T T o | i
8 A _ . s Al TSR raonf ¢ <9R] * Ave w_:n_A._. i sy
neel e s % _ qHIRLSYI WL 4N o¥wne 1SvoT S| T |
N . SWL..\ ete) IO S L St e S hﬁu EZoil 2{% mbut?xummﬁ.!?,_
=008 _ . / L m___ i S e R | AN W
& o ! : N i __ I : im
M\LY a’& .- . .. .- «.* .. — — - s ea . - P —_————an .I.o.“mom.
B . : m ! | BACHN88 : RIS =
N m H & ) -
maz. “ B bt m i et eible, L el | AR i
.nln... 4 “ : _ . : _. ' ey mm;
= 00c ! i : k5 “ n . i I AR
5 ) ! : e ST o W T Eet et CrT L i R EEriet v e S 1
» i ! . ! ¢ i ' ! ) e =
S nom | R L ey ey B S N e T s i)
£ _ m 0 ¢ Ang: 1317 3349 | ! w _ ﬂ BRI t o< ‘01 01 - . My_
5801 HOSIIVA NO QvoT O B . | AU Rl ot e i e i
aps NG 3 g rad v L K b o .I,Imm.m .ua w&«:- XM SECLLIES Y Sl
. | 7TAI LTS 4 NMOTH T | AT TR
| omvand son;eos | e B
it ey RSO N0 T I e R e o it ek s e o SO EIGE oe
0317 eaZey 12 s AL TERISERR R L i sk i b _ i ! e o _- 2
19058 WisIiw N2 391 KoY | | | Big it m M ol “ .
* - . jere .o ! . 3! ones + o1 ~.‘ - ml s b .. - |. = “~: s .. m ; P P .d. — e - .|_v|:'||qlllw o m= .llu:'l.l
~ “ “ IRty ol _ i o 8 : _ L Rl b
m : ) " “ ! ; 18 S 5 m BT
3 A sl Gz ctenaeit  RALE 4 4] VLECRRCT s ! ol W I I W e, TR B AL e B
| | A R e e
e e B e o et .3.?3 f:zﬁﬁ R
1 1 S ‘ 5 L T R .“sl.luio'ov.l i e By s _[n 4-.!0. credea e ._ —— AETLECrormes s e sk
“ ! I _ m ALt _ M gih m : m“....x.. o -l~| S EEIS W R
] | . el R B P R R R R R
| H SHMH 77T IJVAWI 01 FOTLVENG R dumE .ﬁﬂmﬁ.. g ﬁﬁx i .—au:m 4&1_8?- m.i SR
! ! i ! ' : “ 3 i ‘ “. “...._. ~ ~ " o i o
| | A R T s T T e el

Lol




3




REPRODUCED

FROM

LOW CONTRAST COPY.
ORIGINAL DOCUMENTS
MAY BE OBTAINED ON

LOAN
FROM

ARMED SERVICES TECHNICAL INFORMATION AGENCY
DOCUMENT SERVICE CENTER
KNOTT BUILDING, DAYTON 2, OHIO
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