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SUMMARY

During the report period of November, 1970, the balloon fabri-
cation was completed and the balloon was shipped to Eclloman Air

Force Base on 1l November 1970.

If detailed information is required on the desian, development
and manufacturing of the two balloons covered under ‘.5 contrart,
please refer to Monthly Progress Reports 1 through 5 on Contract No.

NAS 9-10496.

Included with this report is a time/altitude curve, Appendix
B, which shows the data collected from instrumentation discussed
in Monthly Progress Report #3 during the flight tests of the two bal-
loons built under this contract. Since the flight operations were con-
ducted by Air Force Cambridge Research Laboratories, who will pre-
sent their flight report on the balloon system performance, this data

is provided for information on the performance of the instrumentation.
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DISCUSSION

This Final Reporc on _ontract No. NAS 9-10496 covers the work per-
tormed in Exhibits B and C, Stat<-ment of Work. The work under Exhibit A,

Statement of Work, was reported in Final Report dated 27 March 1970.

The first balloon shape was designed on the computer with the following

design criteria:

* Top loading from the launch balloon and transfer duct
of 1500 pounds.

* Suspended payload of 13,808 pounds.

* Altitude of 108,000 feet.

* Fortisan load tapes.

* Factor of Safety of 5 or more on fittings.

* Tensile test of end fittings to be made with G.F.E.
transfer duct.

The specification of this balloon, as built, is included in Appendix A,

This balloon was flown by Air Force Cambridge Research Laboratoriesi: "
Detachment 1, at Holloman Air Force Base on 26 August 1970 and failed at approx-
imately 48,000 feet. The failure was traced to a circumferential tear about a
foot long at the apex close to the apex plate. This tear apparently resulted

from a concentrated high-tensile load during inflation and/or let-up and launch.
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The second balloon was redesigned as follows:
* The apex fitting was redesigned to provide increased
protection from shipping and/or handling damage.

* The 800 Ib. tensile load tape was changed from fortisan
to polyester fibers,

* The middle cap length was increased from 198 to 250 feet.

* The computer shape was redetermined to include the effect
of the changes in load tape and cap weight.

* The shipping box was modified to provide better support
for the end fittings, to increase the walkway height for
easier layout handling and to provide a split tailgate for
ease in handling the transfer duct.

* Decreased design pavload weight to 11, 808 pounds.

The specification of this balloon as it was built is included in Appendix A.

The second balloon failed at 52,000 feet., Analysis of the balloon at im-
pact site showed no damage to the balloon in the immediate vicinity of the apex
fitting such as occurred on the first flight. Analysis of the flight data provided
under this contract showed that at 18,500 feet there was a sudden increase of
volume of the main balloon. It is theorized that a sudden large increase of
volume, approximately 47%, could only occur if a large number of gores trapped
inside the body of revolution formed by the highly tensioned load tapes suddenly
popped outside, forming external flutes. This action abraded or tore one or more
gores such that as the damaged area moved into a more highly stressed region of

the flight bubble at 52,000 feet, complete failure occurred.

LT e = ——
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The full gore capped balloon is manufactured such that the gores would
normally be fluted outside the column of load tapes, but during packaging, lay-
out and other handling the load tapes could move external and trap gores inside

the erect balloon load tape column.

It is concluded that if the deployment problem which led to the above
faiiure can be solved, a polyethylene balloon can carry this size payload to
108,000 feet. It is recommended that a new launch technique using a single cell
balloon be considered for this application. This would eliminate the abnormal,
off-design stress situation generated by top and bottom tensile loading of the
main balloon, and the excess weight penalty generated by the top balloon and
transfer duct., The main balloon would thereby be smalier for the same altitude
at float with the obvious saving in helium costs and complexity of ground handling

equipment.
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BALLOON SPECIFICATIONS

Elu—o xo. Unsolicited = DATE:  August 21, 1970
" MANUFACTURER: Winzen Research |2, PROPOSAL NO; 12268P2 |3, PROJECT NAME; CRISP =
Ir /;. MATERTAL: Stratn?11m® 5. FIIM GAUGE: 1.5 6, FIIM MANUFACTURER: Winzen Research.
| BALLOON DESIGN 1500 *top l : Attach Load- )
:.) Nominal Load:+]13808 Lbs,|7b) Nominal Altitudes 108,000 - Ft. MSL\Alt{itude Curve
. : ' tanaem
_/ ") Balloon Volume; 38.19 MM 7d o (Tailored. Taped. Ete,):Natural shape, taped, capped,/.
} Ze) §a N.A. 1 _7£) No, of Gores; 220 a o Widths O Tops 3"  porron . |
79.265 s
) Max, Core Width: In,| 71) Gore Length: 645,96 Ft.l 74) Surface Arca:570, 872 Sq.Ft.

- )L Inflated Height; 366.9 Ft,| 71) Inflated Diameter;462.57Ft,| 7m) Mfg, No, ST 462. 57-150-NSTC-?

L 7nLBalloon Wwe,s 8358 - Lbs.] 70) Partial Bubble Weightss NA " Lbe. @ ' Fte

As. @ . T Lbe. @ e Lbs., @ Ft.
8 IOAD TAPES
9 INFLATION TUBE(S) - -~

9a) No besa None «19b) Material & Gauge! 9¢) Lcﬁion from Top; i
4.) Diameters Ea{ 9e) Length: Ft.
DUCT(S)
C } No, of Ducts: 8 10b ateria 3
1 : y = ; .

.Od) Distance From Bettom End Fittings 273 F&, ;L* of Ducg_ Tailored, attached

-' TOP FITTING Plate, double hoop & ring with adaptor

| iy e -Std) fo) 11b) Valve; No valve

;_1; ) Dimensions: S frnt N D 11d) Weieht: Incl. adapter 95 Ibs,
| 2% BOTTOM FITTING ; ' 9 1/2" 1. D
| .2a) Type: ° Wedges & Collar 12b) Dimensions: s Ve
| 59 1 r"'—u" _

2) Weipht: , L8 Lba. 12d) Load Attachments:] 1/2" -6 UNC Eyenut

3| OTHER ATTACIMENTS (Cablea. Destruct Devico. Etc.)s Attached’ reefing sleeve, 3 mil hx-slxp Strato-
1 1nPwith 1 mil rip panel. Destruct line to inverted "V“ 40 feet from base .itting.

One electrical cable with four (4) No. 14 'wire conductors in 2.0 mil StratoFxlmO sheath.

( 1e electrical cable with three (3) No. 14 .wire conductors in 2.0 mil StratoFxlm@ sheatn.

7o' internal integrally sealed caps 1. 5 mil each by 194 feet and 198 feet 1ong. :

 APPROVED .
*1500 1bs. is launch balloon and attachment fittings'as top mounted Ioad 4
i)proximate transfer altitude with 15% F.L. =7500 " e ‘with' 8% P ‘L* =}700 iee;r/}(/auy/ﬁé‘-—
i : We do not Jfecommend use ‘of more _than. 8% F,L Lo ot G ; .
-4 : - £y o Oy -'7 e ,. '.u\“" “ . ’u -'4‘. ".’ P"'ﬂ-v f'.," n.:':‘“ -“l‘! R 0? . ‘. “‘ Py 'l e ‘. .




e e ] 'BALLOON PRODUCTION RECORD SUMMARY

= AFCRL Model No., __NA
Manufacturer: Winzen Research Inc. Plant Location: Mumumg_
!

Lontract No, NAS 9-10496 , Balloon No, 1 of _2 , Item No, 22

B - — -
-

. faterial: 1.5 Mil , Vendor'se Order No.: €0-9389 *

-,

’ -~

Duct Assembly Drawing No, 303559 )

+ . nflation Tube Assembly Drawing No, NA

NDestruction Device Drawing No, 303645 |
| #10S0C, HD.Cap SCR. x 3/4"-38 I3 in,. lbs, 1

%op End Fitting Assembly Drawing No.303591,Torque #22NE-048 ESNA Nut -60 ¥ 5 (o 1pg,i", ¢ ||
1576 HEX Nut-440 T 10 ft, lbs., ' |

L —— g ———— gy ——

ase r.nd Fitting Assembly Draving N0.303606, Torque \%'"=6UNC Eyenuc «10 T 5 ft. 1bs. ‘ ..'." '.
Ii‘{ mber of Gore Reseals: : O b.i‘q.;Zg lc“" ZAb% 2#} Ebs{-.j.‘ :
i;.lm,ber of Heat Sealed Patches: 14 | e %% '. .‘ ., «; ]
" Number of Adhesive Patches: 81 : : :
iumber of Repairs Within Thirty-Fiv“o‘ (36) Feet of Apex: 9 ,
. Ype & Weight of Lubricant; i/2 - pounds of Cornstarch :&
‘ Special Features; Cable, # 303562 attached to flange of seal 218; Cable #* 303561 attached""'u &
lflange of seal 219, Destruct device # 303645 installed on gorg 219, 1ocated 40 fe. rom : f
: b l1loon base.  Balloon encased in a 3 mil highslip reefing sleeve, #303649. Black Circumferen-
{al marks at duct ellipses and- destruct device. 3%
. ! L™
'lore Layup Started: 7-21-70 |"'Bl.1.loo‘n Packaged 8'21'7‘0_. ‘ ; .
: : o8 Fade Shatina . ol ko
. Balloon Weight: 8358 ._pbundc'ﬁ o {on] l
Ia'rt:lal‘ Weighte; NA . ” .Box Dimensions & Grosa‘ Woightz. [
' = “with catwalk  Cube of Box-772 cu. fc, R A 3
l | feet pounds ‘L i‘; l_? s Anches - ' Sy g !
& v._feet. . ok - inches e ' . | E
: l = ---fee-t 2 inches 25 !
1-q-;;__;.,feet: 10,978 ,poung;*gf" ;j ;
| |
‘ vﬁ” R ¥ |

[
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: ' Projoct No, 9385 2
- : dalloon _ 1 of | .
Serial No, | :
.';'._ !
. . .‘. f
: , |
BALLOON SPEGIFICATIONS |
R RFO MO, DATE ; 11-19-70
(12275) : =
of LOANITACTURER: Winzen Research 2. PROPOSAL N 0: 12268P2 |3, proJmcT NAME s CRISP
. MATERTAL: StratoFilm® 5, FILY CAUCE: 1.5 mil 6. FILM MANUFACTURER: Winzen Research
7. SALLOON DEsIGN = 11808 [ Attach Loade
Ae?3) NomTnal Zoaa: 1500 + 145 195y Nominal Altitude; 109,700 re, MSL(AI:itudc Curvc) |
' : tandem :
- 28) Balloon Volume: 38.3 MM Zd) Type (Tailored, Taped Etc,)s Natural shape, taped, capped,
3 , .
B | l
walhl g* NZA_1 28) No. of Gores; 220 [7s) Half Goxre Width: 0705 3" Dotros
- : '
70) Max, Cora Wideh:75.45 + : 648.55 = . -~ !
—_/0) Mox, Cove Width: in. | 71) Gore Length: . Ft. 71) Surface AreasS71,766 Sc.rt !
= i 363,93 e =i :
__g Ix) Inflated Heipht: Lo ! 71) Inflated Diameter;463.6 re.l 7m) MEg, No.; SF 463.6-150-NSTC=(!
22) Balloon W:,, 8840 . . Lbs. | 70) Partial Bubble Weighte; N/A Lbs, @ e
g’ .bS. @ F:.; Lbs. @ Ft'; LbS. @ FCO
8. L0AD TAPES .
_[ 12) Tvoa & Ultimate Tensile Streagth: Polyester Stratotape - 800 lb. tensile
¢+ INSLATION TUBE(S) __ :
22) No, of Tibess NA 9b) Material & Gauge: 9¢) Location from Top: 4
£d) Diamacer: EaJ 92) Length: Ft,/9£) Horizoaral Locatioae
L] e e i 3 .-
10, DLCi(s) | 1.5 mil SratoFkm@ (| "?\,
_IC;L.\Q, of Ducts: 8 IIOb) Material & Gaupe: . TR 2! hl‘f ) Yo Fach Duct: 100 Sq.Bt.
S AN TR '
-08) Distance From Bottom End Fitting; !223\\\3:.uabgi\f§§a 2 Duct: Tailored, attached
F. T0? FITTING Plate, hoopy & segmented b‘c_ﬁp,hng;/
M) Tvoo (Ar=ack Duss ¢ Noa=-stdyw/adaptdr for 11b) Valve: NA
transfer collar,
_-:i.:_z Dimeasions: 3O b 11d) Weighe. 95 lbs. (including adaptcr)
- DA A Rl e e T 2
AR IV &dddinly

g%,u I.D.

Wedge & collar

11 2b) Dimensions:

Lbs

. ; 12d) Load Attachments:

1%" - 6 UNC Eyenut

-n
‘.

ftached reefing sleeve,

OTHER ATTACHENTS (Cablea,

Destruct Device, Etc.);
3 mil hi=slip StratoFilm wits \ mil tear panel,

Destruct line to inverted ;

"V"808 £t. from apex, O

ne electrical cable with four (4) #14

wire conductors in 2.0 mil StratoFilm%

T e S e -

-

s One electrical cable with three (3) #14 wire conductors in 2.0 mil StratoFilm'“sheath.

g2atn.
T[o (2) integrally sealed caps (1.5 mil each) 156

feet and 250 feet long. PPROV:A -

P w‘?, // ”~ :

v—ﬂ‘ 1 : - . P 3 " 4 & ¢7/~.'.’L_ ’ /
*luc_o ibs is wt, of top mounted Payload including launch balloon and attachments fiti{ngs. e

&?? . .
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BALLOON PRODUCTION RECORD SUMMARY

AI'CRL Model No. NA

Manufacturer: Winzen Research Inc. Plant Location: Sulphur Springs, Toexas )
. ontract No. NAS 9210496 , Balloon .\'o.. / of 1 , Item No,. : l
Taterial: 1,5 Mil , Vendor's Order No,: C0-9389 ¢ E
5uct Assembly Drawing No, 303559 Ty ;
; |
ixz‘la'tion Tube Assembly Drawing No. NA ‘
Destruction Device Drawing No, 303645 £

h #10S0C. HD.Cap SCR. x 3/4"-38 T3 in,. lbs.

. Top End Fitting Assembly Drawing No.303591,Torque #22NE-048 ESNA Nut =60 F 5 ;. 1pg, ",
1%"-6 HEX Nut-440 T 10 ft. 1bs. '

! ise Er.d Fitting Assemb’y Drawing No0.303606, Torque 15"=6UNC Eyenut -LO =5 fo..1ba. L ..','-

——

f

7 'pe & Weight of Lubricant: 1/2

Number of Repairs Within Thirty-Five (35) Feet of Apex;

¢

pounds of Cornstarch

rn
Ao
rh

lange of seal 218, Destruct device # 303645 installed on gore 219,

located 608ft. from

aalloo'1 apex ' Balloon encased in a 3 mil highslip reefing sleeve, #303649.

t.; L marks at duct ellipses and destruct device.

( re Layup Started: Jo.gz.;m } Balloon Packaged: _ /]~ 19-70 £
. % _
. Balloon Weight: 8840 pounds ) &
. . . -l
i -3 ' £ 3 4
i .rtial Weights: NA Box Dimensions & Gross: Woizht with catwalk.;
k o . Cube _772 cuy, £ta . e ks
i - feet pounds T Y .. - inches )
.{ Z SR 80 : :
feet pounds = . W inches i
| _I feet . : ,pounda'-ﬁ_ < H 3 i inches
4 ; = o
| = ek pounds o We 11,684 pounda A
. . ' ASSTIR 7 . APPROVED BY |
3 L hee% . Saunde. - g j |
-,/;«/4&/%4«

'4?‘ o

’ %' bands=/0 . 3 0=3
.\umber of Gore Reseals: [0 UNFX 1" cap screw ZA ; 2#1':1. %bs.. :
) imber of Heat Sealed Patches: B2 ’ 4
Number of Adhesive Patches: g2 '

Special Features; Cable, # 303562 attached to flange of seal 219; Cable # 303561 atg_achedj '

Black Circumferene -

S0
i
b %

WAV T A

- ——

__a
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