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FIBAL RXPORT PROjwrr 85006 

I.  INTRODOCTIOH 

On 29 May 1952, Contract Roar-875(00) between the Office of Revs! Research 

and General Hi 11a, Inc. vaa amended to provide far an experiment to oarry 

scientific equipment to high altitude** by means of "Skyhook'' type plaetlc 

halloons. The scientific payloads were supplied by: 

1. The University of lows, whose pay load was a Deacon rocket with noee 

cones outfitted to make cosmic ray measurements. 

2. Rev Tork University, whose principle payload was a neutron counter. 

3. The University of Chicago, whose principle payload was a photographic 

device. 

General Mills, Inc. supplied halloons, telemetering, and termination gear, 

together with technical personnel to supervise inflation and launching of the 

balloons. 

All flights were launched from the flight deck of the U. 3. Coast Guard 

Cutter "Kastwlnd" In the Borth Baffin Bay and Kane Basin regions between 

Greenland and Bortheasten Canada. 

General Mills, Inc. was not responsible for tracking and recovery so those 

problems are not treated in detail in this report. Meteorological observations 

were supplied by the Coast Guard Cutter aerographic facilities. Where 

applicable, tracking and recovery were carried out by planes assigned from Bevy 

facilities at Thuie Air Force Base. Helium used in inflation was supplied by 

the Havy, In standard small cylinders, manifolded together. 
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II. PROJKT PROGRAM 

A. University of Iowa Flights 

This program couoieted of 7 flights. No accessory Walloon controls 

ware sent op with the balloons, only the pay lead, a rocket. Ths firing 

mechanism nas contained within each rocket. 

The first flight used a 55 foot General Mills balloon. After a success- 

ful launch, ths balloon entered a cloud deck. Through breaks in the clouds the 

balloon was observed to be fully Inflated, Indicating pressure altitude had 

been reached, but the rocket failed to fire. 

F The second flight used a 55 foot General Mills balloon. This flight 

\       I     was launched successfully but, again, the rocket failed to fire after reaching 

altitude. The firing circuit was found to be faulty and use replaced with 

balloon control equipment especially designed to operate at combined low tempers- 

tures and low pressures. 

The third, fourth, fifth, and sixth flights used 55 foot GUI balloons 

j      and were successful in both launching and rocket firing. 

[ 

V 
V 

The seventh, and last, rocket flight used a 73 foot Vinxen balloon 

to achieve greater altitude and was successful in launching and rocket firing. 

Since these balloons carried no accessory balloon equipment, no balloon 

data are available for analysis. 

J        B. Bev York Pnlveraity Flights 

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

carried the following items: 

1. A radio transmitter whose frequency was pressure modulated for 

1 

pressure-altitude telemetering 



- 3 - 

/ 
2. A tine control «et to release the equipment from the balloon 

at n  predetermined time. 

3. A scientific pay load furnished by the Bev York University. 

U. A parachute on whicr. the equipment returned to earth after 

release from the balloon. 

5. A 20 foot tow balloon used to lift the radio transmitter and 

antenna during the initial portion of the flight. 

The first flight attempted used a 73 foot Vlnsen balloon as the vehicle. 

IXrring inflation, a large tear was discovered; as the tear was across an entire 

gore, the balloon was cut loose. 

The second flight, §95**,  used a 73 foot Vlnten balloon. Launching was 

attempted in a snowstorm, wet snow accumulating on the balloon, and additional 

gas was introduced to permit a normal ascent. This flight rose to 1*5,000 feet, 

then descended slowly, apparently as a result of leaks. 

The third flight also used a 73 foot Vinsen balloon. Launching was 

accomplished successfully 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, #95©, used an 65 foot GMX Balloon. The flight was 

launched and performed successfully. 

The fifth flight, #96*, used an 85 foot GMI balloon and, in addition 

to carrying the lew York University gondola, also carried the University of 

w^lwcge gondola. The belloon was launched and reached altitude, 90,000 feet, 

but instead of floating as desired, slowly started to descend. Recovery was 

attempted on this flight, but even though the equipment was spotted down on the 

ground, it was not possible for the Navy recovery team to effect a pick-up. 

Performance data on these flights are presented at the end of thie 

report. 



u u - 

I 
I 

L 

I 

t 
r 
r 

C. University of Chicago Flights 

T'jese flights, like those of the Sew York University, carried a 

pressure modulat*Nl radio transmitter; scientific pay load, timer control, a 

tow wilo-.-o to lift the be-., ton and antenna during the Initial flight period, 

and a parachute, in this caee red, elnce recovery was desired. Three flights 

constituted this portion of the program. 

The first flight, #960, used an 85 foot OH balloon. This flight was 

launched and performed successfully, but recovery attempts again proved un- 

successful . 

The second flight, #962, used a 1X6 foot GM1 balloon. The balloon 

ruptured at 1*7,000 feet. 

The third flight, #965, used a 116 foot OKI balloon. This balloon 

was inflated and launched successfully, suffering no apparent damage during 

the layout and handling period. After a few minutes, however, the balloon 

failed ami returned to earth. The balloon was brought along-side the ship 

and examined. Bo holes or damage were found. 

Performance data are presented at the end of this report. 

„il. gagjAKY 

A total of 13 flights were flown under this program; k with Vinsen balloons 

provided by QRR and XI with OMI balloons. Seven rocket launchings 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-balloon combinations marks a significant step forward in the exploration 

of the upper air. 

i-J 
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Sight other high -altitude flights wore undertaken. QD the first three 

of these, poor balloon performance was experienced and it was neceseery to 

re-fly the bv York University equipment Involved. On tha fourth, fifth, 

and sixth flights, the Hew York University requirements were completely 

satisfied, and two successful exposures of tha Chicago gear were aehlarad. 

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

flight for the University of Chicago. 

Table I glwee the summary of flights, and Table II shows tha success 

record of various balloons flown. from this table it would appear that 

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

however, by the previous records of these balloons, and no real conclusions 

can be drawn free these few statistics. 

TAELS I 

Flight Bo. 

951 
952 
953 
95* 
955 
956 
957 
95S 
959 
960 
961 
962 
963 
964 

965 

Date 

8-21-52 
8-21-52 
8-23-52 
8-27-52 
8-?6-52 
8-28-52 
8-29-52 
8-29-52 
8-29-52 
e-31-52 
6-31-52 
9-1-52 
9-^-52 
9-*-52 

9-*-52 

Type 

H.Y.U. 
Iowa-Rocket 
Iowa-Rocket 
H.Y.U. 
H.Y.U. 
Iowa-Rocket 
Iowa-Rocket 
H.Y.U. 
Iowa-Rocket 
U. of Chicago 
Iowa-Rocket 
U. of Chicago 
Iowa-Rocket 
H.Y.U. sad 
U. of Chicago 
U. of Chicago 

Results 

Poor - torn balloon cut loose 
Rocket failed to fire - balloon good 
Rocket failed to fire - balloon good 
Poor - balloon leak 
Poor - hole in balloon 
Good 
Good 
Good 
Good 
Good 
Good 
Poor - balloon ruptured on ascent 
Good 
Good 

Poor - balloon leak 
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TfcBLE II 

FALLOW SUOCK88 

30£ Ho. Flown 

BMI 55' 6 

Vinacn 73' k 

OKI 85' 3 

Oil 1161* 2 

go. Suceeesful 

6 

I 

3 

o 

- 

r 

General Mills, Inc. ie happy to bare bed the opportunity of working 

vltb the Office of Bevel Reeearcb and the University of Iowa, the University 

of Chicago, end Rev York University in conducting this high altitude ezperiaent. 

It Is hoped that the scientific results act vith complete success. 

I 

I 

h 
*-^ 

I 

I 



I GSKERAL MILLS, ISC. 
Engineering Research & Development Dept 

Minneapolis, Minn. 
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FLIGHT BOMART 

T       Flight Bo.: 05I+ Balloon Serial Bo.: Unknown 

J      Date: 27 Aug. 1952 Launching Tiae: 1052  Type: 733 Winson  Weight: 122$ Bvtd. 

I 
I 
I 
I 

Who: Sew York Onlversity 

What: 103 MOEA Beacon, OosdoiB, Instrunent Bag 

Duration: Actual l».7 hrs. to Impact      Lead en Bailoo*: 153# 

Groes Load: 275# Tree Lift: 5#  2* 

Maximum Altitude: fcl,600 ft. Bate of rise: 772 ft/*Ln. to 3^>» ft. 
306 ft/mln. to 36,900 ft. 

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

Recovery: where? Hone - Impact at sea 

Balloon success: Poor 

Critique: Launching attempted In a snowstorm. Wet snow accumulating on 

balloon. Balloon rooe only to U5,000 ft. before descending. 
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GEHERAL MILLS,  ISC. 
Engineering Research & Deve.lopoA.jat Dept. 

Minneapolis, Minn. 

FLIOFT BIKMARY 

Fll«ht So.:    958 

Date:  6-29-52 Launching Tiac: OSkl EST 

Vtto: Hew York University 

What:  B.Y.U. Gondola 

Duration: Scheduled fc.3 hrs. 

Actual k.2 hrs. 

Gross Load: 31bf 

Msxiaua Altitude:    91,500 

Theoretical Altitude:  99,000 

Recovery: where? Hone - 1 apart at sea 

ScAloon 8uccess: Excellent 

Critique:    Balloon launched and perfortaed successfully. 

Balloon Serial Bo.:    ^95 

Type: 85IA       Weight: 15$f 

Load on Balloon: 1?6# 

-» 

Tree Lift: 11#     k$ 

Bate of Rise: 820 ft/ml.n. to 89,200 ft. 
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GENERAL MILLS, INC. 
Engineering Research & Development Dept. 

Minneapolis, Minn. 

FLIGHT SU*1ART 

Flight Ho.: 960 Balloon Serial Bo.: 29* 

Data: 31 Aug. 1952 Launching Time: 0702 EST Type: 85U   Weight: 15»i# 

Who: 0. of Chicago 

What: 105 MGPA Beacon, Gondola, Instrument Bag, Ballsat Cans 

Duration: Scheduled 8 lire. 

Actual 7.9 hrs. to release 

Gross Load:  360? 

Maxiaun Altitude: 90,000 *t. 

Theoretical Altitude: 95,700 ft. 

Recovery: where? Rone - impact at sea 

Balloon success: Excellent 

Critique: Plight launched and performed as desired. 

Load 00 Balloon: 206# 

Free Lift: 

Rate of Rise 573 ft/nin. to 59>000 ft. 

2*5 ft/min. to 8l,*00 ft. 

Altitude Maintenance: Excellent 

"I 
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I CEKERAL MILLS,   IHC. 
Engineering Research & Development Dept. 

Minneapolis, Minn. 
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PTJQ3T SUJWAHT 

Flight Ho.:    962 Balloon Serial Ho.:    20 

Date:  1 Sept. 1952    Launching Tine:  1213 EST     Type:  ll£lA     Weight:    27# 

Who: University of Chicago 

What:  120 MQPA Beacon, Gondola, Instrument Bag, Ballast Cans, Barograph 

Duration: Scheduled: 9 hr. from HI5 Load on Balloon;    9^# 

Actual:  1 hr. to lnpact 

Gross Load:    3700 Free Lift:  300      &* 

Maadnum Altitude:    Vf,200 ft. Rate of rise: 1019 ft/mln. to ua,800 ft. 

Theoretical Altitude:  109,800 rt. Altitude Maintenance:    Bone 

Recovery: vhere?    Hone - inpact at sea 

Balloon Success:    Very poor 

Critique:    Rate of rise too great causing rupture about 1*7,000 ft.    This 

caused by tov balloon. 
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GK3BRAL MILLS, IRC. 
Bo&lneerlng Research & Development Dept. 

Minneapolis, Mian. 

PLIGHT SUMARY 

Fligfct Ho.:    96* F*lioon Serial *>.:      U93 

Date: * Sept. 1952   Launching Vise:  U22BST   Type 85IA       Weight:    15^f 

Who;    H.T.U. and U. of Chicago 

Vbat: 120 HOPS,     Deacon H.T.U. Gondola, U/Chlc*eo Gondola, Instrument Bu 

Duration:    Scheduled    5 3/1* bra. Load cm Balloon: 2$0# 

Actual 5 1/2 bra. to iapact 

Qrcaa Load:    V02# 

Maximisa Altituis:    S8,£00 ft. 

Theoretical Altitude: 93,800 ft. 

Recovery: where? Hone - impact at sea 

Balloon Success: Poor 

Critique:    Ballcnc launched OK, r*»te of rise slov but satisfactory.    Bid not 

float, but descended lxeacdiately upon reaching altitude. 

Free Lift: lk§     2$ 

Rate of Rise: hl6 ft/min. to 88,000 ft. 

Altitude Maintenance:    lone 
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GSNEIiAL SILLS.- IRC. 
Engineer lag Research & Development Dept. 

Minneapolis, Minn. 

FLIGHT SCMMAHY 

Flight Ho.: 965 Balloon Serial So.: 21 

Date: * Sept. 1952 Launching Time: J^55 EST Type:  ll£lk        Weight: 276* 

Who: Uai varsity of Chicago 

What: 105 MOEPA Beacon, Gondola, Inrtrunent Bag, Ballast Cans 

Duration: Actual 1.2 hrs. to lapact      Load on Balloon: IC'-H* 

Gross Load: 380# Tree Lift: 30/  9jt 

Maximum Altitude: 10,500 ft. Rate of Pise: 350 ft/ain. to 10,500 ft. 

Theoretical Altitude: 109,1*00 ft.       Altitude Maintenance: None 

Recovery: where? Hone - impact at sea 

Balloon Success: Hone 

Critique: To* balloon left off. Kxcelleat inflation and launch. After few 

minutes settled back to sea. 
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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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