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ABSTRACT

The 1976 Office of Naval Research Skyhook balloon program was awarded
to Raven Industries, Inc. of Sioux Falls. The program included opera-
tions from two separate locations and initially included ten flights
for eight different scientific groups .

For the most part flights were scheduled for the period of transition
when upper winds became light and variable. Most flight durations
were forty hours with some as high as sixty and eighty hours.

Raven Industries, under contract agreement, provided the following
services:

1. Launch, electronic technicians and pilot for launching, tracking
and recovering.

2. Flight hardware and rigging and services as required by each
scientific group.

3. Aircraft tracking and logistics support, Cessna 206 and
Douglas C-47.

4. Program Documentation.
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I. INTROI*JCTION

The 1976 program began in April with scientific groups arriving at both
launch sites: the University of California Berkley group and University
of Minnesota team at Watertown, South Dakota while the Washington Univer-
sity team was at Sioux Falls.

A second group from the University of California at Berkley cancelled
plans for a balloon flight during the spring from Watertown due to
technical difficulties with the experiment.

California Institute of Technology scientists likewise cancelled plans
for a flight from Sioux Falls due to technical problems with their
experiment.

Because of a lack of sufficient operational equipment , it was not feas-
ible to operate both sites simultaneously. Due to the pecularity of the
flight experiments, priority was given the Watertown site with its two
flights during early turnaround.

II.  PROGRAM DESCRIPTION

Facilities at the Watertown airport were adequate for two groups.
One group was housed in an old gyranasium converted to a shop area and
the University of Minnesota team was set up in the new fire hail.

The Watertown airport has adequate area for launching and the off-
runway areas are particularly smooth. Air traffic at Watertown is
minimal. Airport managements’ cooperation in providing space and
services was excellent.

Raven located its tracking station on the west end of the airport.
Two antennas were available: one mounted on a 25 foot tower and the
second on top of the telemetry trailer. A third antenna was avail-
able and used with the mobile telemetry station.

The telemetry station at Sioux Falls is located four miles east of
the airport on a hill which gives a clear view of the airport. The
elevation is 1525 feet M.S.L. which is the highest point in the area
giving maximum range in all directions. During the fall flights this
site was equipped with electrical power to accommodate the NASA mobile
tracking station.

Throughout interface and checkout with the scientific experiment, it
is often necessary to use the mobile station in close proximity to
the gondola. Prelaunch checkout is performed with the command station
east of the airport.

1 

—--~~- - -~~~~~~~~~.—- -— - . -~~~- - - -~~ -•-- ,- -
~~~~ .



- - -~~~~~~~~~~ - —  —-- -. -- -- ------------—-- - - - . - - • - -

R-1276007 ELECTRONICS S Y S T E M S  DIVISION IRIAIVIEINI

industries , inc.

Scientific telemetry and computer equipment is normally located
at the launch site for calibration and checkout and is then re-
located to the command tracking station prior to launch.

The mobile station is usually located downrange before the balloon
is launched and repositioned as required. While being fully in-
dependent with its own power plant, the mobile unit is usually
located at an airport to facilitate communications with ATC and
the tracking aircraft.

III. TRACKING AND DATA SYSTEM

The TRAC package designed by Raven Industries has evolved from
many years of experience by the Raven Flight Operations group.
This precision unit has a great capacity for flexibility as evi-
denced by the many experiment requirements over the years .

The command receiver portion of the TRAC instrument is an NBFM
receiver. The function of this receiver is command reception ,
ranging, and transponding, i.e. voice communication between ground
stations, vehicles, etc. by using the balloon to effectively multi-
ply communication range.

The TRAC package is wired to accept two Raven command decoders .
These decoders utilize resonant reed relays to interpret commands.
Two decoder cards utilizing six resonant reeds each are installed.
These decoders may both contain relay driver circuitry and relays
for a twelve command system. If desired, one card containing the
relay driver and relay circuitry may be removed and a decoder card
containing photo-diode coupling installed. A separate card con-
taining a BCD, QvUS logic circuit can also be installed. This
permits six channels of 15 VDC, NflS compatible output command data.

All command channel outputs key a 2.5 KHz oscillator which is re-
transmitted to the ground station as command verification. A pro-
grainmable matrix board interfaces the command decoder outputs with
various flight functions such as ballasting, flight termination,
and experiment commands.

A timer mounted on the decoder matrix board can be set to give from
five to 45 seconds output when activated by the ballast command
channel. A separate output provides command verification during the
ballast period.

2 
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The conunutator assembly consists of a master board with voltage
regulators and the necessary clocking circuitry . The master hoard
also contains two fl-segment data channels. Bandedge calibration
voltages are also generated on the master card, in addition , one
or two addi t ional commutator cards may he installed , These cards
are slaved to the master hoard clock and calibration functions.
This provides a capability fo r 48 data channels with calibration
data applied. In addition , four channels are available without
band-edge calibration.

Altitude is continuously transmitted during a flight on a sub-
carrier. :\ltitude data is derived from a pair of pressure trans-
ducers covering a range of lOOt) - 10 mb. and 10 to 0,1 nib, with a
pressure operated crossover switch.

Up to sixteen channels may he multiplexed into the transmitted
carrier in the standard IRIG FM-FM format. Two of the sixteen
are normally used fo r in te rnal housekeeping and a l t i tude data
leaving fou r teen available for auxiliary use. Four of the sixteen
channels are continuous and may be used for either analog or di g ital
data.

Down-link transmission of transponded voice communications, ranging,
command verification, and subcarrier modulated data are handled by
an L-Band (1525-1535 MI-I:) two watt transmitter.

Power for the TRAC package is supplied by a battery pack consisting
of sixteen Yardney LR-40 Silver Cells. These provide a nominal 40
ampere hour capacity for a nominal 30 hour flight. If a longer flight
is required, additional power can be supplied by external battery
packs.

The TRAC package is designed to operate over a wide range of envir-
onmental conditions. The rugged construction arid water tight seals
allow the package to withs tand high “G” forces and water emersion
with a minimum of damage . The proper use of insulation, white paint ,
heat reflectors and conduction of internally generated heat are
utilized for thermal stabilization .

3
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Table 1
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Table 3

AIRCRAFT USAGE REPORT

C-47: N4682T

• Maintenance 7:25
Flight TRNG 11:15
Flight Checkout 4:20
Logistics 12:10
Tracking 11:50 Flight 1392

9:45 Flight 1393
15:55 Flight 1394
10:40 Flight 1395

Total... 83:20

Cessna 206: N22l2

Logistics 38:6
Tracking 20:5 Flight 1385

3:3 Flight 1386
4:5 Flight 1387
8:7 Flight 1389
4:4 Flight 1390
3:0 Flight 1391
4:9 Flight 1396
5:3 Fli ght 1397

Total... 93.7 
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FLI Glfl 1384 — FLI GIlT I)LSCRI PTI ON

UNIV11RSTTY OF CAL I FORNIA - I~ERKLLY
l)rs. L.W. Alvere:, C.C. Orth, A. Buffingtori

O The object of the University of California, i~erk ley experiment was
to measure the relative ahtm dancies of the isotopes of bery l l ium in
the p rima ry cosmic rays above 1.4 GV/c us ing a super-conducting mag-
netic spectrometer.

Flight requirements called for a launch at sunset with an ascent of
800 to 1001) feet per minute to theoretical float a l t i tude and a f te r
fourteen to f if teen hours start a descent to a lower level where
parachute descent could be ini t ia ted . Recovery of the la rge experi-
ment was to be carried out under t h e  supervision of a u n i v e r s i t y  of
Call fo rn i a , Berkley technician who would be at the l anding s I te
ar r i v i n g  by plan e or ground vehicle.

PARACI ll~FL SYS1 I -~si - The parachute was one of two built for Raven by
the Secur i tv Parachute Com pany of San Leandro , Cal i fornia. Spec i f —
i c a l l v , i t  was 12() feet i n diameter W i th  ‘S() pounds dac ron suspens ion
li nes and r isers  with a 36 inch steel r ing in the top vent. Ilie 12 i )
l i nes termin ated into twelve risers and f our  “P” ring’s. The top rin~and twelve 3/ lb inch cables terminated into single point for connect-
j~~ 

to the te rm ina t ion  link which was, in turn , coupled to a 27 0N
~liuler sKEvel .

.-\ t ransponder was mounted in the top of the 5U SpCfl SiOfl cable assemb ly
jus t bel ow the parachute .

The backup tenninat ion receiver was moun ted in the top of the P~ ’L1
chu te and w ir ed to the double squiI~ cannon — the othe r squib being
w i red into the TR-\C pack Terminate Line

The instrum en t pack on top of the balloon contained two separate and
independent lv powered command receivers and a d i g i tal t lin er. Ilie
time r was a backup in  case of f a i l u r e  of the two rece i vers. Ilie
t l ine!’ f~~ IS W I  10(1 to one va lve wh i ch would a I low ~I s low descen t to

,000 feet where terlninat ion wo tm i (I he executed 1w a pressure st~ i t c h .

• t~ate r t own , Sou th 1)akota was so 1 ‘.‘c ted ~is the  launc h s i to .  rh is  I o t ; t —
t 1 011 W O l l i l l  l ’ I ’ O V I  I(’ 0 t Ill i C c t ( I T ’ y  HhOve t h e  des i rei ‘ III ; I I T e t  i C (‘lIt oil
and a l l o w  f o r  r~’cove n Iii H I o : t — ! 1 I ! I , I h l \  IL ’CyoS ilsl e area I rcc ‘ “ I ’ 1;ikcs .

I I

_____________ _____ 
— - .~~~~~~~~~~~ -—~~~~~~~~~~~~—
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The bu i ld ing  available at icatertown airport was not an ideal laboratory
setup for an experiment of this size and wei ght. 1-however , w i th  per-
severance , the use of a large wheeled cart and a hydra ul i c  crane , the
sc ien t i s t  and technicians were able to assem ble and roll it out for
weighin g and r igging .

h aving experienced numerous failures in eleven previous bal loon f l i g h t s ,
Universit y of California, l3erkley scientists have developed an a t t i t u d e
which requires that each possible single point failure must l)e backed
up by a second and separate system. Each system or corq onent must he
sub j ected to tests pr ior  to f l i ght and t h e  d e t a i l s  and results  be docim-
mnented. Check l i s t s  are required for  each and eve ry phase of the O1)el’a —
t i on  and electronics.
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Several changes in the
crane pin fitting were
required to facilitate

- the length of the lJni-
~~~~~~~~~~ veristy of California ,

Berk icy gondola and the
new pin plate.

The modified pin fitting
was subjected to a pul l
test of 10,000 pound s in

• . ‘ three directions to as-
- 

I ‘~O~ ‘ . certain the integrity of

________________ 

boom. 
relative to the

Flight train components were also tested, the parachu te tested to
10 ,000 pounds and the equipment below the chute tested to 20,00()
pounds. Although not used on the Univers i ty  of C a l i f o r n i a , Berk ley
system , a pa rachute release and 1/2 inch cable ladder were s imu l-
taneously tested to 20 ,000 pounds .

,—

‘ - S ~~r~~
- 

~~~~~ 
‘ -.5 .

~~~~~~~~~~~~~~~~~~~~~~~~~~ ~
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The gondola weight of 3900 pounds made it necessary to use a cran e
for launch. This crane was the usual crane used by Ra ven for launch-
ing mid- range payloads - 3000 to 4500 pounds .

,~~

I
, 

,

N,,

7
________ /

_
~~~%~~

In add i t ion to the tests of the crane f i t t i n g , I J n i v c r s~ity  of Ca i i  f or n ia ,
h3erkley scientist s requested several other items for the crIl lIc ’  to insure
success ful launch. These were a cont ri vance which  served as a back ho;i i’d
to s t ab i l i ze the gondola ( luring launch and a te l e v i s  t on  camera Il lolul l  e,i ;~t
the crane p in fi t t  ing to he monitored ‘,hm r I ng launch to con ~ i no t ha t  tile
balloon was ac tua l ly  l i f t ing the gondola before rele ; io-o c from the crane .

1 .1 

.. .~~~~~~
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The f i rs t  request was met qui te  si mp ly by adapting the existing hack
board from the larger c rane to m ate with the small crane and the
Univers ity of Ca l i fo rn ia , Berklev gondola .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

The later req uirement was somewhat more difficult to meet. The
television camera idea was finally ahandoned in preferance to a
mechanical system .

The crane pin assembly was attached to the crane head in such a
manner that the force of the balloon , if sufficient to lift the
gondola, would pivot the assembly upward around i ts support p ins.
The amount of this motion was about 1/2 inch , l imi ted by two 3/i
inch steel turn buckles anchored to the crane boom. The motion
was COUI)led to a Di l l  ion spring which in turn  actuated two micro-
switches which energ i zed a series of l i gh ts .

The system was simple bu t d i f f i c u l t and time consuming to cali-
brate to three separate levels. The s steni was safe and could he
locked out if not required.

IS

L ~~~~~~~~~~~~ . - -  ~~- . -~~
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1 NS l Rl J~fl~~l Vl l C\ - Ori~~inallv l J r m i ~~o~ - - I L  f V a i l  l o l n i t . ~~‘r ~- 1ev
reclite sted t t 3 o cOi l l i ) l e t c  I RA( 1 r1~ !~~ll~t i I I t  S I r ed t n i l : incv . I h~~i vcr , :i
col 1l ’ro lu i se  was reached and se~o r ;t t~’ ~ o 1 i o ~ I T 1 -  f ( ’ C I  \ ‘, ‘i ) m
t 10!! I~ ;i5  s imp p l ied alum’, w i t h  t I-do —~~- ‘ ~:I 1 I C L i j  dua l l v  (‘1.’, - -

rece iv o  i s  lu  r ~oi I ye ope rat ‘0 1 1 .

~~~~~~~~~

~~~~~~~~~~~ a~ d~~~

~t~
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No inter l ace between the Ravi ’ H~\( ~~Ji L I :111 , 1 11’, ‘ 01 I I i t ’
Cal i fo rn i - i , Beikle v experi o c i o t  1~ m e q I l l  1 . fl~ ~ pack isv—
mOiin t c . i above the  exper iment on th e  s p i o  wk .10  , ‘ I)! ho -

f i e l d .  Iwo llti 1~ared pounds 0 h a l  la  ‘ o~ t” 11 ’ I I  1i’,~ I I i  .1 ; 1 1 1 \  J- -
hopper h u n g  o ct  ow th e  expe l !  m i nt  t O l l  1w’ r id  ‘~ ‘iii I he ~i i~ rii ’ ‘ .

.- \ f t c r  2~ day s  in  t h e  f i e l d  t h e  i ’\~~( F 1 T~~o i i i  \ , I ~~ ~‘,iJ~ t~ ’i I I t o u t  . Vi i
May htii 1 1;iuiml ch was ‘ , , I I i o O I 1e1 d i i i  I I  - - I  I I  I a. U to I r r1k . \ -~ ‘,“ , , 1 T l , I

, i t  t emp t o-.;i~ ca ncel  led d im e t o  iou II 1 0 1 w  1 i ’Il 0 li’ I ‘ , d i i i i 0 i , o i o l  C 10 1 1 1

rece i ve r in  the  top of t h e  p ; t i o i c h i u t e .  Ih& - - ~H ’ t o I l ’ , .  i t ’,’ i C

dead. I’he 1!  i ght  could have heeii Hot~r i O I I  I O ‘ I l l  ~ ( U ( ’  In
Un i v e r s i ty  of C o i l i f o n l i m , l~erk I cy  ~-~~ i c i V  i 5~ 0 I i  r o l  1 ’ 

~~~ ‘ I
%~Ti  t I s ) t l t  i t  —
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On 1” May the launch was scheduled and all went well up to launch.
.-ts the balloon u..as released from the launch spool, the fli ght train
dropped to the ground. The receiver in the parachute fired the
terminate squib and allowed the balloon to ascend wi t hout the
experiment .

The shock during launch was sufficien t to cause the receiver to fi re.
In subsequent tests it was determined that laying the receiver over
on its sid e was sufficient shock to cause it to fire.

A second receiver on top of the balloon for valve operation worked
well , and was also working after the balloon landed. I)etails of
the failure are documented in Raven Report 021-0101-007.

No further attempts to launch the experiment were made due to the
schedule and lack of a suitable balloon.



SKYIIOOK BALLOON FLIGHT INF ORMATION
NAVEXOS 3900/2 (I~~v. 9/ 73)

1. Company Raven Flight No. 1384 Director Fu l k e r son

2 .  Scientist Orth Group U.C.B. Date/Time 5-18-76 / 0 2 : 0 5 Z

3. Launch : Site Water~~~ sp_ Technique/Launch Veh. Dynamic/Crane
4. Balloon Performance : Theoretical Ceiling 5.73 mb , 35.98 km

Actual Ceiling -- mb , -- km

5. Ascent Rate : Surface to Ceiling, Average -- mps

6. Flight Duration: Total -- hr --__mm At ceiling --__hr -- mm

7. Termination : Date/Time 5-18-76 / 02:06 Z .  Method Abort

8. Balloon Destruction : Confirmed , visually, etc. Visual 
-

9. Landing : Date/Time -- / -- Z. Location --

10. NOTAM Close out: Date/Time 5-18-76 /02:10__Z. Act iv i ty  ATY

11. Frequencies Used : (MH z ) Emission Purpose Power Time

1529 .5  1000F9 Telemetry 2W 4
Communications

149.4 30F9 & Command 80W 4

7.465 3A3J Communications 100W - 4

12. Balloon Specs: SF375.08—080-NSC—09 Serial No. 26

Material SF Vol. 20.8 MCF Gauge 0.8 m u .  2 ea. 0.9 cans

Balloon 2884

Parachute (Dia 36.6 m) 309
Raven Instrumentation 75
Ba1lastJ~.~~g 207
Scientific Package .~~.~~~’~~ 

- 4111Pad s
~~~eader Bar & Pin Fitt!~ng 141
Cable Ladder & Transp ondel  133

Top Payload & Timers  67

Gross Weig h t  7927
Free L i f t  — 

1110 
________

Gross In f l a t i on 9037

13. Comments Terminat ion  receiveL tQ~~~~L~~~~~~chute caused Fh~ l~~~~&..1ine
squib to fire when the bal loon was released . Scientific pay-

__________load_was not released from the crane .

18
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UN IVI iR SIFY OF MINN [SO ’lA
Prof essor C.J.  lVaddington

Ori g ina l l y scheduled for launch in the fal l  series of 1975 w i t h  an
ex-per iment des i gned to study hi gh l y  charged cosmi c ray nuclei util-
izing a double Cerenkov - double Scintillator array with a fast
timing capacity.

The balloon f l i ght was rescheduled for the spring of 197b wi th a new
experiment built  into the old gondola shell .

Jk:

_ 

- 5,
J ~~~~~~~~~~~~~ $\ - .

_ _  

J~
jJ Sc 

_ _

~~~ I . ~ ~~~I. T !
I ~~~~~~~ - 

— 
A ~~~~~~~~~

The experiment des i gnated “CRISIS” (Cosmic Ray Instrument For Isotope
Separation) was a cosmic ray heavy isotope detector us ing a combina-
tion of sc in t i l lat o r s , Cerenkov and nuclear emulsion detectors.

Fli ght requ i rement s were ei ght hours durat  ion wi th a launch from the
area of Sioux Fal l s or Water town , South l)akota.

19
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ELEC TRON I CS REQU Il l_El) — A s tandard Raven Tft-\C inst r i t role nt  ~~~~ ~ o i ncorp —
orating twelve tone conmiands was used. ihe so icn t i fi c I’ .t ’.M . data wa~transnu tted via  a separate transm i t t en  lo i th a back up channel on ai~ I RI C
‘‘Ii’’ VCO in the TRAC package . Five t one commands lod I C  s~~pp l i e d  to the
sc i en t i f i c  group and wer e used to set up a series of coirunands within the
experiment.

The inc reased weight of the expei’inQnt plus the added wei ght of the
addi t ional  bat ter ies  for the 80 hour f l i ght durat ion minimi :ed the
amoun t of ballast  that could he carried .

—~urn
-

- $O~T%~ ioSJtO~A

~~~~~

L 

The bal loon provid ed was a (1~~5 m u ~ 5. S-~ mill ion cubic foot , w ith Loo
cu p s of 0 . 5 mi 1 and ( 1 . t ni i i  , des i gned for a max i mum suspended I oud of
~~, l ) 0 ( i  pounds . hoe gross s \ s t o o : i  l o o l - - l i t  ( O f  ; ip p l o\  j ntalo -lv -1 , 00(1 pounds
miude t i le  5V5 ten t compa t iF  I e lot i i  t inch I ;t tmc h

The I auncit tb-as schedmi led f o r  3 \Iu v hilt lo~ 1 c an ce l l ed  dim e to Ra ven
i- loo t t o n i c S  p r o h l c n . .\ second I t  t eilip t w i t s  cancel led ih ie t o  w i n d
conid i t inns. 



—- ~~~~

- 

- R-1276007

The experiment was finally sent aloft on 7 May. Winds aloft wet-c of
sufficient velocity to reduce the flight duration to approximnatelv
60 hours . After  a duration of 58 hours at ceil ing tile f l i ght was term-

- ;  m ated by con~nand from the Cessna 206 tracking airc raft over the ld;tho
Washington border. The gondola landed 45 minutes later at 117° ~7 ’

1- 
long itude , 4(~O 44’ latitude .

Post fli ght examination of the gondola indicated a leak in the i ressure
shell had caused the shell to implod e sli ghtly. Further examination
showed that after approximately twelve hours of fli ght the spark ch am ril cm
failed causing partial data loss.

21
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SKYHOOK BALLOON FLIGHT INFORMATION
NAVEXOS 3900/2 (REV. 9/73)

1. Company ~~~~~ 
Flight No. 1385 Director Fu lkerson

2. Scientist Waddington Group U of Minn. Date/Time 5-7-76 /l2:08Z

3. Launch : Site Watertown, SD Technique/Launch Veh. Dynamic - M -36

4. Balloon Performance: Theoretical Ceiling 2.61 mb , 41.92 km

Actual Ceiling 2.66 rith, 41.77 km

5. Ascent Rate : Su r f a c e  to Ce i l in g ,  Average 3.22 r~ruo

6. Flight Duration: Total 62 hr 37 mm At ceiling 58 hr  18 mm

7.. Termination : Date/Time 5-10—76 / p: op Z .  Method Coiin~~id 20u ____

8. Balloon Destruction: Confirmed , visuall y, etc. Visual

9. Landing : Date/Time 5—l0—76 / 02:45__Z. Location l17°27’— 46°44’ -~~

S a l t  Lake
10. NOTAM Close out: Date/Time 5—1 0-76/ f l 2 : 4 5  Z. Activity Center

11. Frequencies Used: (MHz) Emiss ion  Purpose  Power 5 l 1 ~~o

- 1533.5  1000F9 Teleme t ry 2W

1 5 2 9 . 5  1000F9 Te l emetry  
- -

Comniuni cat ions
14 9 . 4  30F9 And Command R O W  

—

7.465 
— 

3A3J Communications 100W 
_______

12. I~a 1loon Specs:  s F 4 1 5 , 5 7 — 0 5 0 — N S c — 0 l  F(~n i i l  ~~~~~~~~~~

0.5
Material SF Vol. 25.84 MCF Gauge p~ 5 m u .  2 ca .  0 . 6 O L r S S

Load Line Balloon 1939

Pin F i t t i n g  ~ P ar u H i u t e  ( D in _ 25~~~_m ) . . . ._~~j40
Raven I n st ru m en t ~1t ~(fl ____________

B a l l a s t  550
S c i e n t i f i c  P a c k u i ’  1025 

_______

C r u s h  Pad & T i me r s  . .. 
- 

38

Strobe Liq~ wS~~on~~eF  - - ~~i _ _  

Extra B a t t e r i ; & D c~ U t  a~~yQ Ljr~a. 
i;~~

-
~~~- : :  c:~~1( l t 

}~~~ ~c i j  . . . 14% 552 —

a t  1 a t  i~~r - 1 1 9 4  
__________

13 .  (‘(Oti j i Itts - ____________ 

— — -  - --- ------—-
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FLI CifF 1386 - FLIGHT I)ESCR1 P TION

WASHINGTON UN I VE RS ITY
Pro fessor Mar t in Israel

Professor Joseph Klannann
Dr. Patrick Love
[)r. Jack Tueller

Space Eng ineer , John Epstein

This was the second successfu l f l i ght of t h i s  experiment and i ts thi rd
launch . The experiment is a large area electronic detector pr inc ip al ly
desi gned to measure the abundance of individual elements of the u l t r a
heavy (charge greater than :inc : : = 30) cosmic rays . The large
geomet ry factor of 6.6m 2 - sterad i ans is necessary to gather a reason-
able number of these nucle i .  ‘ihe detector is organized in two dependent
modules of 3.3m2 with a capab ility of one additional module for future
experiments.
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The gondola is 7-1/2 inches in diame ter and ~~ fect long. The support
structure of aluminum tub ing I)roVideS a I ) lat fo f lu  for external  power
supplies , balloon instrumentation , and supplemental  l anding  shock ab-
sorbers. The structure is designed to absorb landing fo rces and has
proven very effective on all three landings.___ I 
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Ba 1 last  was contained in a cent i-a I Iv I M CI ted canvas hopper under the
experiment . The hoppe r contained 15/))) DUi1L! -~ of 110 steel shot
expended tlii-ough two elect roma net ic Va I e— at a ra te  of 2 1 pounds
per minute. The hopper tca s a lso  equipped ~

-. i th  an emergenc drop
system with a flow rate of 1000 pounds per 1111 f lu t e .

Iwo e l ec t r i c  va lves were insta 1 Rd for descending the sys tem to an
a l t i t u d e  for safe dep 1o~mient of t he parachute a f te r  a m i-t v hour
f l i g h t .

r~~~~~~~~~~~~
r

- ~ 

~

lhe I aunch vehicl e so Icc ted tot I aitnchi ing t he hash i I~~I 01 ~~~~~~ iitt’flt
was the 1 1(1— 218 C t~~I 1)c wE icE is Rav~ i i  ‘s I aulICiR- F to t heavy t~oni1oI ;Is
The crane con f i gtu - at ion , inc l uded ta- axl e , l ( 1 , ( I i I C )  pound Ioti~at-dhal l a s t  , rear out ri ~ ei and 21 , f / I ) )  - i - ii i t  c i  ha I 1111cc p l aced the
vehi cle weigh t at 1S)) ,H0(l j~oIUIJ - - . 1 - - ic k ho;t i-i p I;u -iiicii t was adjusted
to produce a s i N  inch of! cerite F 1) I condo I a susl)ens ion .
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A standard Rav en I RAC pac I-, I t ii OfiC IIUX I h a  ry hat te i - i lIck ~-ais p l oy  ided.
Five command channels wei-e used toi the expe i i mont .

Experiment house keeping data was returned on i-’M/l-M da ta channel s and
displayed on chart recorders. Scientific data was recorded on two ,
on-hoard tape recorders .

Control instrumentation provided two commands for terminat ion , two for
bal las t  drops , an emergency bal las t  drop and parachu te release d ev ice
arming.

Two independent lv powered command receivers and an independen t ly
powered timer was mounted on top of the balloon . In the event the
coniniand receivers fai led , the timer would actuate one valve , resulting
in  a slow descent to a level where Parachute deployment could be
execu ted by command or automatic by preset pressure switch .

Previo us f l i ghts were on balloons of 33 million cubic feet. For this
LI i ght the hal loon provided was )cin:en ’ s Serial .~tnnhcr I — 3~) . ~~ mci
w i t h  a 0.8 mi I shell wi th  three 0.9 mu caps , we i ghing 5003 pounds.

The suspended load of 656~ pounds was attached to the balloon v ia a
120 foot diame ter Security parachute w i th nylon canopy and dacron
suspension l ines and risers . A special nylon t e r m i n a t i o n  l ink  was
desi gned for 4U ,000 pounds tensi le , us ing the standard Raven cannons
w i t h  dual s(I(11h5.

-\ cable suspension of 2-1/2” , 80 feet long was used between ti le gon-
dola and parachute . A standard Raven parachute release device t-. 115
used to release the gondola on impact to prevent dragging du r in g
l anding .

Launch was scheduled for 24 I’lay hut cancel led due to unfavorable
surface winds and direction. The launch was rescheduled for tile
fo l lowing  night  and released in a s l i g h t  cross wind . Somewhat less
than perfect , the launch was nonetheless smooth while requiring con—
s ide rat) le manueve ring of the large c t une .

The bal loon  ascended normal 1> thi-ough the t ropopmise and tip to i t s
theore t ica l c o i l  i ng of - 4 . -1 m i i i  iha u s.  Both sc lent i f i c  and hal loon
ins t  ruinent s per lot-med flawless iv th i- oiig hout tic  I oat d u r a t i o n  o
31 . S hours. The LI i ch i t  hItS short cued due t o  a iccat hei- -vstem i n  the
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l)cscent w:is l i i i t i ; i t ~ - I  h i th t e r i l l i  r o i t  ion hein~ executed ;it ~ ))(l~I I ec t
Ih e ~oJhlolIi landed solo- 35 1:11 les f r o m  the  I l l / i n L i l  S i  I c , h I S  l~
and i-c t UITIL -J I - - tile 1~ih t lu ~C I I ~iL n I lit
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in e~~a -I I~ t ion and still ope i ;ut i ! i~~. Rfl~i1ICc to ti le sRI 1 -a s
II V - ) —r~;tl I c l I L k S  ~it sharp bends in the wrin kled siw I 1 .
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SKYIIOOK BALLOON FLIGHT INFOE --

N AVEXOS 3900/2 (REV . 9/73)

1. Company Raven F l i ght No. 1386 Director Fulkerson 
- - -

2. Scientist jsrpel Group Wash. u Date/Time 5-25-76 /i!:2~~:

3. Launch : Site Sioux Fa l l s 1 SDTOChfli (1UC/LOUflCh Veh. D y n a m i c/ C r a ne

4 .  Balloon P e r f o r m a n c e :  T h e o r e t i c al  C e il i n g  4 . 4 4  mh , 3 7 . 8 6  F --

Actua l Ce i l i n g  4 .0 4  mb ,_~~~~~~~~~~~~ k:’

5. Ascent Rate : Surface to Ceiling, Average 2.67

6. Flight Duration : Total 36 hr 06 mm At ce i l i ng  31 hr 30 r~i :i

7. Termination : Date/Time 5-26—76/ 23:OOZ . Method RJC - 206 —

8. Balloon Des truction: Conf i rmed , visually, etc. V isual

9. Landing: Date/Time 5-26-76 /23:35 Z .  Location__95°38’ - 4 2°20’
M i n ne a p o I i

10. NOTAM Close  o u t :  Da te/T ime  5—26—76 /_2 3 :3 0  Z .  A c t i v i ty  C e n t e r

11.. Frequencies Used: (ttllz) Emi ssion Purpose R -- - : L - r  Ti

1533.5 1000F9 Telemetry - 
2 W  -P1

Communica t ions
149.4 30F9 and Command 80W -P

7.465 3A3J Communications 100W 40

12. Balloon Specs: sF464.82—o80--Nsc—01 ~oria1 ~~~~- .

M a t e r ia l  ~~~~~~~~~~~~~~ Vol . 39. 6 MCF — Gauge o.s  ruu l . 3 0 0.  Q~ 
(3 001-0

B a l l o o n  5 0 03

& Pai a ch u L e  ( P i a  36 .6rn ) . . . 307
Raven in s t r u m cn t , I t : 1 o n  78
B a ij o s t i . & . Bag 1555

Soj e n t i f i c  J~~A 0~ i(t . ~o0 
-

Cable Ladder , Pifl Flttnlg A 6~~~~~Qflck~I~ 
. . -

• T imers , E x t e r n a l  13~ Lturi ~~~& ~iLtub~~LL4 - - a l

Crush  Pad , Top Pay Lo~~I ~ I’1o~ . Bar-~ . ~~~~. 
. . 

- 
)
~~~~~_~~~~~~~~ - -~~

;~ (0- . P- i oh  1 1 5 7 0

f i ’ i ’  1 , j  I i  i -

(;~ ~~ i f ]  i L  i - 0  1 2 °  ~

i i . C - i - u - a - - — - — 
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FL IGHT 138 ’ — PU ~ifI . 1) 1:scRl P’! II

~I&R~I [M I. S1~ACL FUIGI - ri- ci~x-i-i~I)i-. l .A. Parnell
• J i m  l)errickson

Pete l :by

The experiment was scheduled to he flown in the fall of 1975, hut was
delayed unt i l  the sprin g of 15Th.

An experiment is des i gned to measure cosmic ray flux and charge
spectrum above a ce r t a in  geomagnetIc cut -o f f  and from : ( thru
2 = 28. The expe r iment incorporated pulse ion chambers , Cerenkov
counters , p las t ic  s c i n t il l at o r s , and a proportional counter hodo-
scope. Geometrical factor was 1400 cm / steradian.
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All data wit s t ransmitted via “L” band data l ink and recorded on tape
in the sc ien t i f i c  van . Normally a dua l transu -ii t ter  ~as used w i t h  a
swi t ch ing  arrangement in case of failure of one transmitter. On t h i s
f l i ght , howeve:- , a s ingle transmitter was provided by Raven .

Launch requirements called for a launch which would enhance total
duration with a minimum of ballast. A float level of 3.3 tabs for
40 hours wa s desired. Two Winzen 15.6 mcf balloons we re provided .

Electronic interface required a binary TRAC pac with 30 comands
available , of which 23 were for scientific use and seven for hal loon
functions .

After numerous cancellations due to surface condit ions , the f l i g ht
was f inal R launched on 29 ~iay . As the balloon reached c e i l i n g  tile
data t r ansm i t t e r  became in term it tant . Some data was ac (juired hut
the si gnal s trength was so low that the data was woi-th less .

A f t e r  f l o a t i n g  four hours tile f l i ght was terni inated , t cCO\ L i 0 2  ~undreturned hack to the lab and refurbished for f l i ght the f o l l o w i n g
day.
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SKYII OOK BALLOON FLIG h T INFOR MA TION - 
-

NAVEXOS 3900/2 (REV. 9/73)

1. Company Raven Flight No. 1387 Director Fulkerson

2. Scientist Parnell 
— 

Group M.S.F .C. Date/Ti:”o 5-29—76 /l2:59’/

3. Launch: Site Sioux Fa l ls , SD T e c h n i q u e/L a u n c h  \‘eh. Dynamic/ Crane

4 .  Balloon Performance : Theoret ical  C e i l i n g  4 . 8 6  ‘ith , 3 7 . 2  km

Actual Cei l ing 4~~53 mb , 37. 65 krt

5. Ascent Rate : Sur face  to C o i l i ng ,  Average  
__________  ~~~ 

mps

6. Flight Duration: Total 7 hr 5(3 mm At ceiling 4 h r  14 mm

7. Termination : Date/Time 5-29-76 /~~Q:03_
Z. Method R/C — 206  -

8. Balloon Dest ruc tion : Co n f i rmed , v i sual ly , etc. ____________________ -

9. Land ing :  Date/Time 5— 2 9 — 7 6 / 2 0 : 4 9 Z .  Locat ion 9 8 ° 4 2 ’  - 4 3 0 3 2t

M i n n e a p o l i s
10. NOTAM Close out: Date/Time 5-29—76 /20:50 ~ . A c t i v i t y  Center

11. Frequencies Used : (MH z)  Emiss ion  Purpose Power Ti r~e

1525.5 l000F9 Telemetry 2W 11)
Communi cations

149.4 30F9 And Command 80W 10

7.465 3A3J Communications 100W 11)

12.  Balloon Specs: SF346.89— 060—NSCH—04 
— 

Serial ~°.19

Material SF Vol. 15.6 MCF Gauge 0.6 m u .  2 ea. 0.6 car- S

Balloon 1740

Load Line & Parachute  (Dia  3 0 . 5  ‘ i i ) . . . .  215
Raven I n s t ru m e n t a t i o n  78
B a l l a s t .  .& .B a g  720
S c i e n t i f i c  P acka ci i  1720

Cable Ladder1_ Timer~~ &~~trob~i” 68

Ex te rna l  Batter ies  & Transponder .. . 9 5

Pin Fitting & Crush Pad... _____  
38 ____

- Gross Wci qlit 
—~~~~~ 4 674

Free Lift 654

Gross TnIiaL iOfl 5328

I ~~~. Common t o Dat~~~transm a i lure - Fl L gflt ha ~~ - b~~tçnniniitcd~~~~ .
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FLIGI-if 1388 - FLIGHT DESCRIPTION

MA,RSHALL SPACE FLIGHT CENTER
Dr. T.A. Parnell
Jim Derrickson

Pete [by

The experiment was checked out and found to be in excellent shape.
Batteries were recharged and launch was scheduled for the evening of
31 May.

During inflation winds increased from five to twelve miles per hour.
The inflation was completed w i t h  some d i f f i c u l t y .

During the launch the f l ight train became slack as the balloon moved
toward the launch crane. The suspension cable between the gondola
and parachute fell  over the side of the c rane and was hung up on a
two inch pin on the crane ri gging . Unable to safely remove the cable
from the pin , the f l ight  was aborted .

The cause of the abort was due to a combination of reasons. First ,
high wind during launch, cable deploymen t, and inadequate cover over
the crane structure.

Plans for a third flight were cancelled due to funds and the time
required to obtain another balloon.
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SKYII OOK BALLOON FLIGH T INFORM A TION
NAVEXOS 3900/2 (REV . 9/73)

1. Company Raven F l i gh t  No.  1388 
— 

Director Iulkerson

2. Scientist Parnell Group M.S.F.C. Date/Time 6-1-76 /02:26 ”

3. Launch:  Site Sioux F al l s , SD Techni q u e/ L a u n c h  Veh.  Dynamic/ Crane  -
4. Balloon Performance : Theoretical Ceiling 4.86 ml), 37.2 jiT

Actual  Ceil ing -- mb , -- km

S. Ascent Rate : Surface to Ceiling , Average -- rnp~

6. Flight Duration: Total —— hr -- mm At ceiling ~~~ hr --  mm

7. Terminat ion : Date/Time ~~~— l — 7 6  /os~ 28 Z .  Method p.Jc Fflght Lin e-

8. Bal loon Des t ruct ion: Conf i rmed , visuall y, etc.  Vis ual

9.  L a n d i n g : Date/Time -- / -- 7. Locat ion Foss Field-Abort_
Sioux Falls

10. NOTAM Close out : Date/Time 6—1—76 / 0 5 : 3 0  7. A c t iV i ty  Tower - -
11. Frequencies Used : (MH z)  Emis s ion  Purpose Powcr ‘~ i-- ~c

1 ~~~~ ~ 1QQQF 9__ 
~~J emetry 2W - 2~~Communicat ions

I4~~~4 30F9 And Command — 80W 2

7.465 3A3J ~~~~nunications - 100W ~~

12. Balloon Specs: SF346.89—060—NSCH—04 S e L i I 1  Pi .~~~~0 

Material SF Vol. 15.6 MCF Gauge 0.6 m u .  
~ 

ca.

Balloon 
—- 1732 

~~~~~
_ *Includes: Strobe ,

Par achute (Dia 30 .5 ‘ii) .... 2 1fl Timers , Transpond-
Raven Instrumentation _____— — — 

er , Raven I n s t . ,
A n t e n n a sB a l l a s t . & . Bag 720  ____

S c i e n t i f i c  Pach~~oe 18 50 k

~ xterna1 Batteri 
. .  75

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 60

Crush ~~~~ 
. .  

_____ 
20

Gros i- .’ .- i  - 
-~~~~~~~~~~~

F r e e  Lif t 1~1 653 ______

Grc-~;a Infi L t i Ott 5 320

13. Corunents Stren~j_surf-i~ e wind ~~~ t release . The cable ladder 

t he back ~~~~~~~~~~~~~~~~~~~~~~ t -~~~ l i 9~it t o  be~~~~ o~~Led~____

— _ ~~~~~~~~~~ - _ -  — —  —~~ — — — —
-—~~~~~~~~~~~~~~~~~ —-.- . 



R— l.~
’(00 ”

FLIGHT 1389 — FL I GI lT DESCRI PT ION

UN IVERSITY OF WYOMING
Drs. J.~’I. Rosen ~ I) .J. Hoffman

~1r. Johii Druiiuriond

NITRIC OX I DE LXP liRI~llM - 
~itric oxide is an important constituent

concerning the chemist ry  of the ozone layer  in the stratosp here .
The importance of the ozone and i t s  function of shie lding the ear th
from dan~Lging ultraviolet 1i~ nt has been well documented in popular

— literature . Ozone is produced continuously by sunlight and is
destroyed by chemical i-eaction . Current  chemical models show that
natural ly  occuring n i t r i c  oxide is responsible  for c at a l y t i c  destruc-
t ions of ~~~ of the total. For this reason , accurate measurement of
~~ is very important . Relat ~ve ly  few Nil soundin gs have been made to
date. The highest in—situ nieusurement s have been made to 34 kin. The
University of h~’oming experiment measures NO to approx imutels 4b km.

1~ ’oming ’ s NO detector is of the chemiluin inescen t type us ing  ozone
and n i t r i l  oxide as reactants. Photons are produced by the r eac t i on
NO + 03 + NO 7 +O- + Ligh t , and are detected by a cooled pliotomulti-
plyer tube. ~The sample gas is admit ted throug h a four inch g las—
inlet tube and is heated to 30°C. The gas in then mixed w i t h  o:UIIL
in front of the photomul tiplyer tube in a gold l ined glass ?-c-act ion
chamber. The gas in then puiT1~)ed by a positive displacemen t lobe
blower at three l i ter s/ s e c  and is exhausted through a ten foot tube
away from the sanq)le tube . ‘I-ovisions are made for on-hoard cal i-
br at ion s and :eroine, of the n it r ic oxide si~~a1. The data is recorded
on a four-channel tape cassette recorder , and by a ten channel ~-1
telemetry link at 1b80 ~U l:.

The experiment was compact , wei ghing lust  over 100 J)ounds inc lu d  ig
the let-down reel .

Flight re jui rements were launch after simri se so that equilibrium in
stratospheric NI) di stribution is reached . Once f l oa t  a l t i t u d e  was
reached , valve down to approx imately (O ,00() feet and term i nate ,
descent and impact to be non-destruc t ir e .

The ballo on prov~deL 1 for this fI i~ I i t was a Raven 15.5 mci of 0 . (
mu shell and t w o  (1 . SV L aps , w~- i Th uic I , 1 i l ~ ’ pounds.

Ins t  rumentat ion inc 1 uded the standard IN~\C pack , a cotiunand re ceive r
mounted on the e xp e r i m en t  w i t ii ;ui — ( e l i  t I mc r and conunard roL e I
on top of the hal loon ‘i.. i t  Ii a sqit i h w- r - i t  od vu Ice

-1(1

_ _  
-4
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R-12 Th0 (r  ELECTRONICS S Y S T E M S  D IV IS ION ~ j Af~’I E ~N1
industries , inc.

The purpose of th e command i- ccci cc r ~
- io t  tn t ~-d Ott I i c ’  0 UI I J~I~ Ii i 5~ I IL ) I

turning the experiment on and ol to c t ) i ISe f l  bat t o i  )I~e t h i  r~ n
the long slow descent. At launch the expel- iiiIeiit s I t s  c lco- e ~ 11 1) 11 ’d
to the TR\C pack and b a l l a s t .  During ascent 1 p Ie s-otto ss i t  in the
expe:- irnent s t a r t s  the let do t -t I  i-eel at 3 , hIt I feet . Del- 0 -Ok’I - I s-f
the 300 foot 1 inc requi res severa l nu i i i  i t  e -

~

A hitchhike was flown for the ONR which sas a command i-ece i v o r  s i t i t
rang ing c a p a b i l i t y .  The receive r is the s L:c of  1 sh~ c’ box With
wei ghs about S ix  pounds . Powered w ith a reL’hai ‘c;P le isv bat 1cr’ -
the unit i s  designed as art expendab Ic 1 i t — i  ‘ant-i t t  f- r f i t . - - t  s ~

- . t o t S  -

recovery is not necessary or requl red .

‘I’he launch was de l ayed several day s and final Iv I - i tn ~~h on 7 t i t s ,

‘ftc hal l oon reached i t s  thieoret i cal c c -il in t of 1 . 75 ohs and I - k
up a s e st c - r l y  tra j ectory at a spc ’c-d of 7( 1 ii le s per  tou r .

11w’ tin i vers ity of lV vottiiiit ~ exper iment pertonneL l we ll to l 5 t l ( C  w l i c -n
data indicated the small  lobe pump t-ois ma I buict jOflj~~ OttO to  5 (‘I
heat ins . ‘l’he experiment was commanded off t o a 1 los he P IUU P o c ni
Aft er twenty minutes it was turned on ; I c ~;i i n  b i t t  appeared to h - icc -
sei :c-J. .-\t tan 005 j u t e - n r a  Is the 05 1— i -ri tnent w;i~— t iirruc-J Ofl S I I  S flO
r e su l t s .

‘Th e experiment tots shut o f f  ( ‘or hood at  I n - I ll . ‘ientt i n at iotu 01 the
fli ght , however - , sus ie lavd- LI unt i 1 the o i l  l oon had sot ~d 1’sti
a s u f f i ci e n t  d i s ta n c e  t - -  check out the 1’ u I t h i n d t  s \’ - c ten  th o h i ’ -~hike  conunand rece I or and iso t o  check out t i~c~ hail ooits de--~ c-n t
a fter the h—Cell t j ilte r opened the  hell mm valve .

,-\l1 hal loon contro l inst rtutt entat Ion ~~~~~~~~ we ll t itt ui r l u - out t h e
flight except f i  a low inonierit s when I he hal loon to t s  direc t lv ot el—
head

The hal loon stis terminated by co tt ut ui nd 0 t ui ’ Cessna Ion t rack i t
a i r c ra ft . During descent thte sc ent i t  I c  expe r i - s - i t t  k -sant e  -~ep:Ira t ~

-

front the  f l i g h t  t ra in ;incl h O c ’ Ic’ I I m i t  was i c - c o v e  so I A~’pii rc’ i t t  Iv
the exhaus t  hose had s s I I t i ~ down diir - i rig i n i  t t a  I descent arid st r-ticb
the parac’itli t c ’ i ’ c - I u u ’ ~c I i : i q ;r I I on itch on the ronduil :, who it i t  tarn
‘O - V c ’ red I Ito slippo l I lin e to the e ‘pe r nm-ni

‘Di e i\c us ing t-xp i - r t :- s - r tt t o t - - Li t 5 l ( ) 1  ShiCi ]  , ton (’\c ’i’ , I o r t h u s i t  -~ opt -

recorder tOt ’ - r u - ; I- -- t t ; tI - l \ i t i l i c t  ~~‘ the s c i c  ‘ I  i n c  d t t , i  sos

‘Die ‘l’R,-\C 1c-isk t~ t- i t t - I t i - C c - I t  c - S  Itiritled tOn i lv , discomm ,-~ ted hiotti t iti-
p ;ii’ - iitite :in i t O  led h~~ t t  I o t o  a e u !  1 - - . P,- I S : I  c n o

- ‘
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SKYIIOOK BALLOON FLI Gh T INFORMATI ON
NAVEXOS 3900/2 (REV . 9/73)

1. Company Raven Fli ght No. 1389 Director Fulkersun

2.  Scient ist Ho ffm an-Ro s~~~ Group U of Wy oming D a t e/ T im e  6 - 2 7 - 7 ~~ / l 1 : l 0 P

3. Launch:  Site Sioux F a l ls , SD Techn ique/ I t u n c h  Vehi . D1~~3nId N-36

4.  Balloon Performance: Theore t ica l  Ce i l ing 1. 67 _jnb , 45.4 ho

Actua l C e i l i n g  2. 02 mb , 43.9 km

5. Ascent Rate : S u rf a c e  to C e i l i ng, Average _ 2.9 mps

6. Flight Duration : Total 7 hr 10 mm At ceiling 0 hr 7 n:i n

7. Termina t ion : Date/Time 6 - 2 7-7 6 / 1 7 :0 7_ Z. Me thod R/C - 206 
_______-

8. Balloon Destruction: Confirmed , v i sua l l y, etc. Visual 
________

l00°32’— 43 °59’ Wyc.
5 9. Landing: Date/Time 6—27—76 /18:20 Z. Location 99°47’ — 43 °59’ Raven

M itutte ipe l is
10. NOTN’1 Close out: Date/Time 6—27—76 / 18:15 Z .  Ai ’iiVII \ Cenf,,L r

11. Frequencies Used: (~t i i z ) Emi ssiort Purpose Pu...~ -r “j o e

- 1529.5 1000F9 Te lemet ry  2~-~ 10
Communications

1 4 9 . 4  30F9 & Command 80W 10

7 . 4 6 5  3A3J Communica t i ons  100W 10

12. Bal loon Specs: N405—15/25T—438.9 Pet ’i~~l 1.  l~-

Mate r ia l  Poly Vol . 15.5  MCF Gauge 0.6 m il . 2 ea .  0 5 c ~i r - n

Bali  00 ii _~~~~ 3~~7 —
Parachute (Di  - i 38’ n l )  . . . . 

—— 
50

Raven In:-;t i’i tn ’efltat ion 78 _________

Ballast 175

Scient.i ~~~ P iclowie 111

Timers . .  1 7 —-

Frame & c ,_ m~ - - “.
— -‘—

Receivers1 3 etch 26 - —

(;i- c~ ;s i- :~-i t ilt I I ,
Free Li  I I  -
Cross Tnf ~l ‘i t  j u  

— 2 0 9 7  - -‘

13. C’(’- iOS Cii t ~ ~~~~~~~~~~~~~~~~~~~~~~~~~ - L~~ s- I 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~Uw Lw a

J t ~cuiQL ~fly impac t - ‘ ~~ j - t~ - 1 
~ a - U ~u ~~~ aLiJ ~~~~~~~~ iiiiw - -  -

lh it ch!i ik ’ 1 . 1 1 1  i:i t t u- - --’ i ri I- t t- ’~ j ti- t , — -i ’ l , i l -.- .
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FLIGII’F 1393 — l:Llcl rI’ DESCRIP’l’ION

UNI\’iIRSITY OF (:-\I1I~)}~NJ \ — BIi~KI,I I
P. Buforcl Pt ’ ice

l)r. Bri an Cii rts i - i  -, - , i 1

Experiment IRiS (1 ron Isotopes) was des i gned t O  I II i di’ : t  Id It’ idria 1
isotope mass resolution of i ron group element  s i t  - lie :o I ic I i C cost S Ic
radiation. The experimen t ut i l ized ~i comb i nut I - t  I) t spa i1 ~ clr~imhers

scin t i lla tors , a Cerenkov counter  and a pass ito st :tck I i~~~ i i t  P last ’ ic
sheets. The relative lv coitipact e l e c t r o n i c  coir t  r - “111cc - S i ’ - hou sed in a

somewhat oversized sphere of approx i i t u t e  Iv e i~ I d I - I t  d i i :  cd it ’ .

I ~~~~‘ - ~~i.

I 
~~~~~~~~~~~~ I~

-~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~

---‘ 
-

-
‘ 

it

The launch uc~i s o r i g i n a l  Iy scheduled for a I I 1 (  spr ing 1;iiinc }r h i o O
Watertown , South l)akota . I Iowet’ci’, clue to t ecltn ica I di t’ f ic t i l ti e s w it Ii

the experimen t i t  was del ayecl mit t i i  the D i l l

I lec t ronic i n t e r l a c e  requ i red! it t o t a l  of sd-veil c’ I t f l t I I i i t k P .  p 111 ’ - an u r i c  i I -

laos’ t ransitu t t e r  for a sepa rate data Ii u k  f or  se i t -at  i h i  c I , i I  a .

15
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industries , Inc .

l)ue to the “shape of things ” , i.e. the spher ica l  gondola , w i t h  a l l
the control instrumentation and batteries ar ound the equator , it  was
evident that landing would have to he stra i ght clown or considerable
damage would occur to both experiment and per ip heral appendages.
Dragg ing after landing was an absolute No-No. Un i versity of Cal i f-
ornia , Berkley scientists insisted the Raven p~urachute release
device he installed between the suspension harness and bot t om of
the 100 foot parachute; to he ava i lable  i f su rface w i n d  condi t i ons
warranted.

Nine hundred and fifty pounds of ballast was suspended bel ow the
sphere in a single canvas hopper, which incorporated dua l ballast
valves with a flow rate of 15 pounds per minute  and an emer gency
ballast jettison capability.

1-

- 

-: ~ 

~ 

______

_  

-

~~~~~~~~~~~~

~~~~~~~~~ —~~~~~~~~
----

_________________ —~~~~~~~~~ ‘
— -

~~~
. 

- — -

—

Raven control  equipment and batte ries S c - i c -  pos i t  1 Oi ) Odl on si te  I t’es
attached at the equzator o t lie spire re and I t c h  ci I o , c 1w- i- s i ii a
multi tude of cables and nv ion .

I I

- 2~~~~~’. .
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~\ crush pad , for -tr ie d to f i t  the lowe r port ion of the sphere provided
an open cyl inder  section in the center to accor itodate ti r e b a l l a s t .
The impact cushion was, by necessi ty ,  a field prepa rait ion. The simp le
desi gn required only several hours for eng ineering, desi gn and fabri-
cation . Days late r , after  the bonding adhesis -e cured , the cushion
immerged as a s t ructural  i n t e g r i t y ,  such as on 1~- found in the pyr~uri i c1s
of Iigvpt .

A special team of - - 
~~~~~~~~~~~~~~~~~~~~~ 

- -

‘_____

telemetry I er sonI~e I 
______

~~~~~~~~~

‘

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

from 1cm 1 lops I s land , ~~~~~~~~~~~~~ 

- - -

Virg inia manned a
second tracking and 

____ 

~~~~~~~~~~~ —~~~~~~~~~~~~~~

loca ted at the Water— - 
‘
~~

t oWn i l il ) o i t  _____________________ 
-

~~ 

. . -

,.~t.’c, ~~~~~~~~~ ~~ ~~~ -. s s_-~~~~~t - ~_ - 
-

~~~~~~~~~~~~~~~~~~~~~~ -
‘

~

-

~~~:~~~~~~
- .

(
1I~~ 

•~~~ ‘ • - ~~i. 
- 

~~~b~~~~~~
’ ’ ~~ 

I~~~~ -
.

Sc ient I f ’ic data was iicqu i red s i  a the ~\S~\ ant enna , Is- c o  i deci out I ape
and also fed i n t o  the t l n i v e r s  i t S ’  0! Cal i fon -i i a  , Bei ’k l c - v  compritc - r’
locates_ I in the Ravi-n traile r - . For. compilri ’~t 1 rl and ! genera l c u ’ a l r i ; i t  ion ,

i rig th rough the  \,-\S , \ s s  te rn was per fontied . tr w- to  t 1w- sc ’no~ i t i s i t
ol’ the N,\S~\ antenna , a s l  i gi r t  di hierence was noted tel sc - c-it ti ’ic- n - a t e- ,
data of t i r e  Raven equi pitien t . Once t he si cI i ’ i ; I  I SIts ;ipp io\ ii 0 Ic - I s i \ I
tri l l  es ;iwa s ’ both s\’s t cutis ~i ci ’i-s_ ’d
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~~~~~~~~~~~~ ~~~~________________ - _— —--— -\ ~ 3 . ~~S mc f h i  nzen ha il oon
sc 

-

‘ 
5115 P~ °~

’ I dc’d f o r  thO h’l i g u t

- ~~~~~
. ~-s~-’~ 

- w hich  soul ci P~~ v 1 cie a t h c- it  —

‘ ‘ ret ical pressure leve l of
- 

3 .2 nib s s i th the suspeul cieci
• - I Ol idl of 3 -SO potni~is

~~~~~~~~~~~~~~~ 

________ 

-
- Since the Ji ’i I s i~ 5 \ ’st C t I  S i t  , ‘ht

I - - ~~~~~~~~~~~~ of n331 pour n iis  c -\ cc - c -dedi t h e
s:i Ic  1 ; i t n t cb r  capab’i r l i t  \ ~ I
the I ar i n c i t  t t-uck , i t  isis
necessary t o  use I Sc ’ S I S I I !  l c ~~t

_ •  
and rtt os t p0 rt ;ih Ic  c r a n e  we
could Ii Uc i , a 2 3 tOn  ( . 1 a rl~uSc!  r a n  lie.

- ‘1r 1~ ’I i.. - — --—- —

~
‘ 

I _ _

- -  — ‘—--_---—_ — - -~ --
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Dir l i v  l O t i ’  , I ~- t  5 i i i ~h sc - ; i t  b ie r . hr I i - I l  t i c s  conducted by the ONR t:li-t ci ’~~i is 1 51
i i i : ccii ~- ; I r ’ L-~ e nt a t  i i i -  ir i d i c i t e c i  a launch should be scheduled for  t l i i -
1 1 :  I - - I I t Ii oh “~c ’ i t s_ - i ’ i l cc r ’ . tippe r winds data indicated the f l i ght d iura —
t i I t l  51 ) 1  i i  ci c O i l  ~ ide tab I s - shorter than the 60 hours reques ted.

r a 2 1 — h o u r  I uid ~ s t l ie  ha l  loon was launched jus t  after noon on the
I ‘ii 01 -- - $ c n : i l t e  r . flit - launch required no man ueveri ng of the c ran t -

‘SL 1. c F  , t :- ,
~ c r ’ , i t w -  c r’ l-l~ hacked down two feet and drove ahead two feet  —

r c ’ ~~ si ~ - - 1 v  t itn n redutl i i- cot_-nt

iS L I  1 1~ h i cc- 1 1  t the noon ascent was br isk  at the lower let - c- - i  , taper-
: 1 , O t t  t o  S ell 5(1( 1 fprrt going in to  ce i l ing .  Two and i one h a l f  hours

i lt i  r~ iluiur c Il the exper i m ent was at float level of .2.8 mbs .

An t _- , i ~~ t c ’ t  lv tn - lick wit s taken up in the ea r ly ascent , tu rning to the
i c - I  I :~~‘:~~-t ~in~l t h e n sl i -,~i~t lv cast southeast over Minneapolis . last oh ’

M ilU li-I i~ oi i , tie ha I loon si owed down and fo rmed a loop w I th Ii north —
i- i - — t c ’ rh head i no into northe on hi scons in.

I~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

-

I U n i v e r s i t y  of Cal i forn ia ,
- 

Berklev scientific
- ‘ - telemetry equipment was

I ~~~~

— -

~~~
:‘-

• ,  placed inside the Raven
- 

I 
~~ - 

- 
_- - teleineti-v van for con-

~~ 

venience and cotninunica—
- tion wi th  the Raven

elec t ron ics  personnel .

S
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Be rk lev sc i en t is ts
w ere ela ted wi th the
perfo rmance of their
experinlent. l lowever ,
wi th only 25 hou rs of
data , the bal loon was

- beyond scientific
telemetry range.

- Balloon con trol was
tu rned over to the

-. - - Raven mobile tracking
i i - 

s ta t ion  sou t h of lcausziti ,
- Wisconsin which coor-

- - 
- d inated t I -ic t e r m i n a t i o n

w i t h  the C- -17 and
- - Minneapol i s  center. .

‘flue t i’ack i ulg c r e w  nt ianagedl to descend t h e hal loon t os ;i  i ’clS a deu’ise wood
in nor -the r -n IV i scons in. Foi-ttu’iat cis’ the i mpact was rican ’ a farm and an
old I ogg i rig ro~iil sib ic hr cons ic1er~ib lv s imp ! i lies_I t ’ c c ’ OVCI \

SI )

— ‘s-s
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Ins tead of t i -ic usua l low—bo y t i : j  11cr w I th t r ; i c ’ t t i  r ’ t i — c c - s _ i  t o t ’  icc ’ct’c r~Raven employed t h e  Porch p ickup with a .23 I t s i t  t aris_k- n~t ax Ic-  I i- ;i I I  ci-
wh icir h andle s_ i the 3-101) pounds of gondlo l :i uris _ I sriri~o r t c rid I c’ c I I —

ci ent lv and ; i t  it considerable savi nc~S in t jot- i t t -  m on ie s . lie i \ 1 1c i i  —

merit was r e t u r n e d  to Wa te rtowri on 15 Septentthc- r.

Close eXat l t jn 1lt  ion of the exper iment  d i i  Sc loses_i lit t Ic or- no ci~u tuge  .
The impact had been as planned w I th the err ish pail ab sorb i ri g t i l e  f ir  11
shock. Parachute d isconut ect , wit i le no t requi red , dl i ii frinc t lo u t  prop—
erly .  One instrument site l f was ben t and the pa m - ut _ - h t i t e  -isi s d~nit ;iged
beyond repa 1 r .

The experi m ent w i l l  be redesi gned f u r  di f fe i - ent st ud i e s  inch w i l l  be
ready for f l i ght aga in in 19Th .

S I  



SKYIIOOR BALLOON FLIGH T INFORMA TI ON
NAVEXOS 3900/ 2  (REV . 9/ 7 3 )

1. Company _R~~izpn - 
Flight No. 1393 l)irector

~~~jtilkisrsoru

2.  Scientist  Cart wri ~ j t Group Berk ley Datce/.2ir1e~~~~l4~_‘s

3. Launch:  Site 
~~~fP r f ( )~~ 

c~1 Techni que/ L a u n c h  V e h i .  ls’ n ; t i ’ i j e -  r : t n ~

4. Balloon Performance: Theoretical Cei lir -ic~~~~~~~,_ mh , ~~~~~~~ , 

~~~~~

Actua l Ceil inq~~~ mb , _~~~~ Fr- ,

5. Ascent Rate : Surface to Ceiling , Aver age 
_________ - 

4 . - 1

6 .  F l igh t  D u r a t i o n :  Total -,- hr 3~~~min  At c e i l i n g  ~,~~~~ iu r  r~~~n

7. Terminat ion : Date/ Time ~~~~~~~~ ~~~~~~~~~~~ Mcthod _j~~~~ ~~j -

8. Balloon Destruction : Confirr’iecl , v i s ua l l y, ~~~~~~~~~~~~~~~

9. Landing : Date/Ti~~e q 1 S ~~t) ~~~~~~~~~~ L o c a t i o n  )~‘3~~’ 13 o~~~~~_
•

10. NOTAM Close out : Date/ Time y-~~ - -’~ /~~j~~~~~ Z .  Act i v i t y  ~~~~~~~~~~~~~~~~~~~~~~~ -

11. Frequencies  Used :  ( M H z )  Emiss ion  P i t t  - c e - ce P - ‘- -ic r’ ‘1~~~ F - c ~

- 1527.5 1000F9 _L~x i ~~~~~~,,,~~~~~ L ’ ,l’ -

1531 5  _ .jL )00F9 _J~Js~jn~ii~ —‘

~149.4 
_
~~

_
~I2L

)
~~~ uni~uis_1 ~~Cu~uu. u:3’- _~~ ...~~~~~~~:

.4135 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _~~ Q~i l l h i i i t l i~~~UjjuU:’  ~~~I~~\ - -

12. Balloon Specs: 
~~~~~~~~~~~~~~~~~~~~~ - - - - - - 

P e n a a . l  P - .
( ( 1 )

!4aterial ~~: Vol 
~~~~~~~~~~~ 

Ga ucj c -~~~t n~il  . c ’ d .  
- ~~

Balloon 
— —  -

P a r a c h u t e  (DL - i 3~ .5 nfl . . .  II)
Raven I n s t r u m o n t 5 t  i ’ - n  
Bah]a .~~D.~~.Ll’I~g.l.~ 
Scient.i f im Pach~io-’ “i~~ -

Lxtru Bat ~ries~~ Li,rnej i~Thti’th’ ~~~~~_ - - -

Xmitter ~. Crush ~~~ 
. 

~~~~~~~ - -

Cl-os S ~, -2c ~ I ( I ~~

!-
~~~~

‘
~

( -  T~ j ~~~ 

i~~~ ( ) v 5 ln f I ~t t  I ( ’~t i . .  

13. Con~ienti ;______ _____ _____ 

~~~~~~~~~~~~~~
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R-l2ThI)0 ELECTRONICS SYSTEMS DIVISION

industries , Inc.

Fl ! Ch fl i 3 c ) .2 
— I l I (~ 1F iliISCRlP ’Ul1l~

i .h .~~~. S,\~,L- \~
Dr. I - . Koch ,~! I i - ;e~ Ois _ l

(,k’\I.s 01: TIlE EXPERIMENT

The Sac lay—Cop erth agen ‘‘S I’’ c_\pei - intent has \- • lii i iii t~~~r p ~ es

1. lo test  hardware to be u sed in the Franco—i )anish
experiment to be launched aboard t i t e  N-\S~\ s a t e l l i t e
‘‘l Iih\O—C’’ in 1979 .

.2. To o b t a i n  s c i e n t i f i c  dlat~i on the i so top ic  cotripos i t  l our
of sa iac t r -: cosrtu c rays.

The che un ic ’a 1 composition of cosmic ray s  i s i t . -  l a t I Vc~ I Y Sc 5 11 kit si
now up to s_ t I c  i’~~ I tis o1 approx irna t civ .2 (1  1 ;~ -\‘ per 111w ’ icon . I c  ~~~ c- — c ’
bet ween di  fi ’st ciit models cO sour -ce ~~t s _ h p r ’s _ ) p1 i t5 i t i o I )  of c ’ t~~~ l : j s _ ’ 0 1 + 5 ,

some d a t  1 - i t t  t he isotopic cotuposi t ion w s _ - n  I I  Pc - icc - s _ l c d . fl u  -: n -~

c~ia l  ot  the  ilL’ s _ l i — C expe l - i t t l ent which i s  ftisc - s _ I on t b-ic i ’~c - l l :  ; i  ‘ -

iIu c ’ t l iOs _ l: Ow- t i c t  t ha t  th e satellit e crosses a large ‘cmi  - 0 1  ‘ c - i ) -

macn a t r c l , i  I t  i r+ hes is  use s_i as a rruean,s t i  anal v:e I Si ’ 1: - I  - - - 1 l ~ I ‘ (

os i  t Oil , ~hcn comhlt ’iedi w i t h  an instrtuta-nt ab l e to  mcasur ’c’ uc~ - it
the charge auta the veloc it s of the p a r t i c l e .  S inc e h a t  i t  1: -

not ~ in s appre c i ab ly  on a c~i l l o ot i  11 i s _ J u t  — c I ip j ) len l len t ~i n -\ ’ i u i t - n 1 _ i i I ~ o t t
on t he  p u tt Lie has to he ac k les _ i , i .e . ,  t he s lowiuui ~ Jois’n m l  11w
par t  i d e  in in , i i i co r~cr . 11w- J ) I - i t l c i p l e  of  t hie h ;i lloi ;i c\ 1l 1  r i l i c - H I i s
thus Oa s es _ I  o tt  he Cerenkov— Ce renkov sI  owl n c  clown m e thod . I ‘ - c c  h . P .

~1evcr 19’S)

PEI NC I P1 1; OF lii i I \S’l’RI JMi-N ’l ’

,\ couni bin at l O l l  - I  t h r ee  ‘c- i- enks_ iv ~‘ tit unit c -n’s , two -- - eli -itt i i i t  jolt t.~o 1li t 1 - I : -

a i r s _ i  ci I s _ -a11 t O c s _ i t  ‘c- r , O t i s _  I inc h I t i c k , : t . i L ’ : : i t  l0~~ S i i i  I c ’  It ~ 1 ; l c ; i - ’ l l t 0
l i e  t h a  i i ’  0 t I I t o  part ii ’ Ic  at t 1~~- s_ mit i v , i t ‘ vi - I ic i t  V he I i  - I s _ i -

m n t ~ t ha’ ; i l w i  o’h~ - , , auwi i t  s ’ c i  od i t  y -

The i voes H t h i -  i’aci i~It ci rS-i it .  is _ I  in tire Lc’us _’urk oi di l t i ; t t t ’ S  a m u j  t h e
ti ri ckur e ss ui t hu h d - ; iii ahsorhe t w ere l i t  ir it: :es _ l in  o r  s _ Ic r t o  , i t o  l y e
tire iso t it l ic c ) t Iq iO: - l t l o u t  of n u t i c i c i  m l  c’ hiantc-- ~ hi e t s i ’ s _ - t i  1.2 i t S 1  S i t

I i  .10 , It s_ -tact -n h l 1 auts _ l ~ i 1 t o n ‘ t i t ’~~t e -  H t h e  or ’s _ ic r of  5i1 ‘ ‘ - \  ~-e
fli rt. I ( ~0i1 .
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aboard 111 A0 L1. h i t .  c - - c~ u ’s ar e of - I i di l’tuis i ori box mmd c i ,
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for variat ior~ of mc “p ou t ~ c -- 1 ’ ‘lit.- i: p i s _ i p1 0 iii ’ t h e  i - a r t i c l e  on the
counter i t  is tieet.~ i i \  ‘U rt. gist c r P tn - I c -c ’or\ of thu c - Particle.
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DESCRI PTION OF THE INSTRUMENT

The telescope assembly is shown in Figure 17.

DC1 , DC2 , DC3 are the double dr i f t  chambe rs . Cl to C5 a re the
cotmters composed respectively of:

Cl = F2 glass (Cerenkov-Scintillation light emission)

C2 = FC 75 Liquid (Cerenkov of 1.28 refractive index)

C3 ~ CS = Scintillators

C4 = SP5 glass (Cerenkov of 1.72 refractive in dep )

The lead absorber is one inch thick.

‘ I _ _ _ _

r -ci~~iiii

~ i~~
- ~~~~~ Lead Absorber

LIiii ~~~IIII
L:::~~ E::::::i l~ 2

[Ii~I~i~~LI1IiI
lx : 3

[ CS 

F l ( a l R l ;  i~
fl-ic telescope is tn  ggeres _ l by par t  i c I  s_ -s S m Itt It aneomis lv seen b
s_letectors Ci and (‘S. i ’h ’ie elect ron i t .  thrreshi o i s _ i  i s such t h a t  on lv
p a r t I c l e s  of :~~ m5 w i l l  he aria 1 :-ed .

-\ pe rmanent f low of gas I A — m n i e t i u a u w  I i t - i t o  tIre s _ l u - i ft  ch - i~iu nli e u - -c iui  - —

con t ro l led d u r i n g  I l l  gh i t by an i m u t  er uta  I ~t t ~~ss iir t-  gauge mid a
mass—con stant  f l o w — v a l v s _ - .
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SKYIIOOK BALLOON FLIGh T INFORMATION
NAVLXOS 3 9 0 0/ 2  (REV . 9/ 7 3 )

1. Company Raven Flight No. 1392 D i r ec to r  i-ulkex’soii

2. Scientist Koch Group Saclqy Date/’iir~e 9-24-70 /51:2-1 Z

3. Launch : Site Sioux Falls , SD Techni que/ l aunch  Vehi . Dy nwuuiL - i rane 
-

4 .  Balloon Pe r fo rmance :  Theore t i ca l  C e i l i n g  ~~~~ nib , ~~~~ km

Actua l Ceiling 5.49 tTub , 3u .3 kicu

5. Ascent Rate : Su r f ace  to C e i l i n g ,  Ave rage  2.3c

6. Flight Duration: Total SS hr 22 mm Itt c e i l i n g  3S hr 74 n -i rc

7. Te rmina t ion : Date/Time ¶c) - 2 5 ~ 7b / 14:04 _ Z .  MetliocI R/C - C-47

8. Balloon Destruction: Confirmed , v i sua lly, etc. \‘isual 
_____

9. Landing : Date/Time 9-25-70 / 14:4ia__Z .  Location 75 °16’ - 43 
____ -

- 
C leve l an d

10. NOTAM Close out: Date/Time 9-25-7O/ 15:30 Z .  A c tiv i ty  
~~~~~~~~~~~ - -

1,1. Frequencies Used: ( M h l z )  Emiss ion  Purpose Power rp j , C c

15 9.3 1000F9 Saclav ~-h 
i t

l533..~s_ LUill1L~L~~~~ _IcIQn~ I

149.4 30F9 Counu tand (~ Coti umu . J 1.L __iLL~~~

~~4O5 3A3J~,_.~~~ C ouu u u l ttnicmAtions J20~iL~~ 1L~~~~

12. Bal loon Specs: 5F341 .38-070-N SCII -0l ______—— 
Ser ial  No . ,,~

Mater ia l  si~ 
Vol. . 15.39 ~~~ 

Gauge g~~ n i l .  2 
ca .  C’ s _ i S

Balloon 2243
- h load ljn~~~Parachute (Dia 30.5 n’) .  218

Raven Instrumentation 
- - — 

Scientific Package - 252() 
______

I r - ansponder , I)ata Xnr i t te r ,

~~~H~~~&~~
h I

~~~rohe i~i~[W7~ 
____

( , 5 i ’m u c  i ;id ’ier E~_J!in,
,,.Li,t_t,J,u4-~ .,,

. . . I P

Gro’-,t ; l’ t qh 
}- r e e  ~ i f t  i,~. .  . .  I

Gross  Tnt ’ ] a t .  ion  PI~5 
— -  - - -

1 3 .  C ( t I uY s _ ,- l u t  ci ____________ - -  ______ -

Iu I
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Pro j ect di m ’t.-c tars fromut Ical lops Is lan d , V i rg Iii i t t  pt -ov ideci a Si 1 yen- C - l i
p owet - supply is_ h ich could  p m - ovide mi s_lw-at ion of Oil hoot’s whi Ic- ‘ os _ Inc i

the is_c ight ccinls ideral) iv . Due to emince l lat  ion of m ij r ot l ’ue r  c- c s_- i  e r t t  1 fic
fi I 4iut mu hal loon of 20. 1 untc f volume was tirade ava ilahie hc-’ \\S\.

ljlectronic interfmtc c icmis s irl i p le .  .\ st andai-d TR-\C h l m u c h m i 5 c p rovi  s_ led1 mill
the norniumil bal loon con t rol ftitct ions pircs com mands fo i- t u -ansl ion die  r
identification , and heater swi tching  ‘‘On ’’ mil ls _ I ‘‘O f 0’. ~\n mi tL \ i i im urt. ‘‘L’’
han d t ra m i suni t  t er  and battery pack was provicledi I s _ i  r sc 1 e m it  f i  c d l m ut  a
t e l cm iu t. - t rv .

Ith i le p i-ep am-ed for a long fl ight duration it was evident tlue fI  1 s_ J ut watt I s_ I
he less than t ,( ) hours.

The f l i ght wmts laimched on the 24th  of Septemtuhe r , i-each i n -s_~ tu t lu eo n ’s_ - t i c m i i
ce i l i n g  of 3. 50 mbs , approxi tnutel c- 5 1 N m m di mu !‘im u if hotu I ,  c i  ‘1 c-u’ I miiinch

The wind!  velocity aloft vari es_ h fra u: .5 knots t o  U t I  buist -c The S u - - ii ,\
lc~i 1ls t racking stat  ion lost the telem i let  u-v s ignal  IS tlit.- hui l loon u ps
over - i al-ts_ ’ ~!u cit igmmn . Teleme t ry and hal inert court  ia  I em s— c t a s : - s _ n h  off t a ‘ — -  -

F lkh mtr t  stat i on which record ed data for an ;i lci i t  lona I t h u  r’ c~s _ ’ I l i m i t - - c  .

010L , the si gna l was lost again .

The C— -1 s tmt t  ion was in posit ion dlown ’urange nti s_ i m m c d l i i i  res_ i tin t i c l s _ l j  t I oniti 1
Live hours a t ’ s_ ia t t u  , through the uust.- of Raven ‘ 5 -18 i ticli por t :mh Is _  t s_ - I s _ - c - c -  - t i ’~
antenna.

On the mo rn in~ of 25th Septemutbe r , the fi i glu t is _ m i S teul tu i l t t t  I s_~ I (ii) mi t t i c ~t.
fi-omut the \ t  1 ant ic Coast ove r- ~imi tic 5 . The par - mic iu i u t t . -  mi nd h u m i l _ -u c - - I t t  I mind ed
gen t 1 y south of Rock l and , ~Li i ne.

fhe gondo 1m m w m ms u-ecovered and stor es_ I w i t l t  a lot.- m m I C i t - tn t munch is_ c u ’~ Ii I ckes_ !

~p a wc- s_ -i- s_ I m i t e r - h sc ient i st- s fr-omit t lie t in  u \ d ~ m s it c- o f~ \ s _ ’ is_ I I c i u c t ~ ish t i  -

,\ t a tm m l of 21 h our - c  of d a t a  was c c h t m m u n e s _ l  fu’ il icu  t he H i J i t  . ho ci t s _ t i l t
ue t iinrc s_ 1 I t -om It ~- i tiimre to Sloax }c m m l  is  vum i I , l k l t m i u - t  t I u c (‘d l  li i w i uì - L u \ t i c

t rack ti n - ne .\t f l i g h t .
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Group u of ~,l I , Date/Tir~
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~~~~( , / ~i 1: :i

3. Launch: Site Sioi~~ PiUs, 5j) 
Technique/Launch Vc Iu . l L u t : : c - : =

4 .  Balloon P e r f o r m a n c e :  Th eoret  ical  Cc- i l  i1n’~ ~~~~~~~ - ~> , -- 4 
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R u

Actua l Cci iing __,j,jq H , 5~ , kr.

5. Ascent Rate : Surface to Ceiling , Js_veraqe 
_ _ _ _ _  , j~~~~ r- : ii ;
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hr  2S l c l i t t
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8. Balloon Destruction: Confirr,uctd , visuall y, etc . 
- -

9. L a n d i n g :  Date/ Time ~~~~~~ / 13: 35 Z .  1,-oca t Ott 
,~~~~~~

°flt -
- - - -

Hos t i l l
1 0 .  NOTI’s_M Close out :  Da te/ T ime  ~~~~~~~~~~~~~~~~~~~~ A c t  ~~~~~~~~~~~~~~~~~~

11. Frec~uencies Used: (III!z) Emission I’urpose Pc- - c-i n i ’ c-.

1531 .5 Jiii1fflLt1_~~ ~ U e L ~~iL~~ 2 -~ - - -

- - - —

I 19_ 4 - 
~~~~~~~~~~~~~~~~~~ ( O fl ht t idils _ 1 H I c - l i . u-u i — 4 5” 

—

—
. 1 t 3  3,\3.1 ~ O I l t t i l t i i I c c m i t  i ons  11 10-4

12. Ba1 l oon Specs : 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - ~- t1 t i , u i  -~~~~.

t-ts uteri,al __~~p 
Vol . 2o~ 11 ~~~~ - 

it iugc~ ~~~~ - 
mii i 1 . 

— 
e n .

Balloon l(c O

Paraciti- ut s _ ’  (Pu t ~,j~~~~ n i l )  . . . . 13.1

Rmmvc ’i t  ir i s  t ‘ i u n ~ tit a I ic - ui 
H a l l  ant — I
Sc i c - t ’i t i f  ic P~’icI’ .mun - ~’ I l l  -

C m i h l c  I mu ds _ let’  ~~‘iransj, ~ami c 1cr . . 
-

i c - i s _ u -- , St~ ohs_ - 
~ 

(‘ r ’u ms }u L I I  14 - -  — --

L~~ r2L halt , \t i u i t t s _ ’ I  H - ut t .  - i ~~
‘
~~~k ’ - -

( t 1 t  ci i- :i  - 1 oh I 3~ 
-

I - n - c - c  - L i  
- ~‘ 

I — —~~~~~

It I t t  f i i  I i S i  
- 

‘ 

-

I ~ . 
(‘ ( I t - u - I  m i t  , c 

-

‘ I t

-- _ . - -

~ 

--~~~ - ‘  - -~~~~



~~~~-‘~~~~~~ 

~1

- - 
T_

~~~ ~~~~~ 
-
— 

- 
‘_______‘7 -,__ _ _

-

T ~~~~~, 
_ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  

-

-. - —— r ‘ ‘‘~
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘  

F — ‘I

~ 
_
~i~ ~~~~~~~~~~~~~~~~~~~ J 

_ _ _  

I

~~~:“ 
-
~~~~~~~~~~~~~~~~~~~~~~~~~

-~~ -~~~~~~~ ~~~~~~~~~~ + 
~~~~~

~~~~ :H:*:ii ~ /~ _ _  i~~~~~~~~~~~~~ i~i~~~~

1

I 
-v  ±Ei~ 

- 

=

i :::J , ’ _
~ ‘ :

~~~~~ 
- ‘ . —

~ :~~~r, ’ , c c ’ , I
~~ ~~~~~~~~~~ - - ~

, - ‘ 
,
~~~~~~~~~~~ . -

- -

_ :~~j  t H—- ~- - ~4O~~~~~~ ~~~~~~~~~  - 

- 

4 - ‘  - i’--- C ---  - 1  - -   - - - -  -

60 —--- —  s_
i c   i 

- 

— --- ---- .  , - - ~~~~~~~ -

~~ 
- :   

- i  -

6~ ~~~~~~~ “ ‘ “  ‘ --- -- -1 I   ‘ - ‘  i - - 

— - -  I - - f —‘±--- -- 
~~~

‘ -
- -  — — - - - - I ~~~~~ _—.-- ~~~ - - - ‘ -  -

— I — 
— u : —

- -  ‘ - 
I 

-

- ‘

20O~~~~~~~~ 
~~~~

. . - ,  ‘ 

- 
:

~~~ ~t~~Ti ”: : -

— ‘ I’’’ I — I — -

4X “ - I- - - -  - - — - - i - - -  I -~~~~~~~~
- -  - -

:..R~~~
- 

- l~~~
_ 

~~~~~~~~ ,
~~. - - ‘  I _ _ - 

‘
~~~~~~~~ : - - _ - -

i - ‘ ‘ -

ax - - “ - ‘_ ‘ ‘ ‘ — 
~

— - t  I I - - - - - I

z 3 4 ç 
~ ~~ 9 , ‘: - ‘  ~

- 

- - _ _  _ _ _ _  - ‘  --



r ’
~~~~~~~

’ - - - - _ _  ---

~~~~~~~~~~

- - - - --- - -- _ - - ‘

~~~~~~~

‘_-

~~~~~~~

-

~~~~~~

-- ‘ - -  - - - - - - _ -

~~~~~~~~~~~

_ --- - - --- ‘

~~~~~~~

-

~~~~~~~~~

“ -

~~~~~~~

k-’ ~ I ~ ~~~~~~~~~~~~~~~ 
3t~i6 -~—- ‘4--- - 

~±E- ’ i ‘~~~ ‘~~~~~~— 

~~~~~~~~~~~~ 
- 

- ~i ~~~~~
-
~~ - 

-
~~~~-

~ - 
I ~~~~

- I n-~~~~ ~

— ~~ - _ _  _ _ _ _ _  -~
p
~
_L

~~ ~~~ — ~~~~~~~~~~ ~~~~ ——— i- -
,

~~~

- - - 

~ ~ 

- 

~~~~~~~~~~~ ~ 
- _ , ~j - ~ 

~c 

I ~ ~ , f 
- 

i 
-

- 

t \ I i__
~I 

t 

— 
T — -J-

— 
_,c

~c ~ t ~ I4:~~ 
I

~~r.—~— - - — --.‘- ,--- - - - -- - - - - - - - - - - - ‘ _ _ - - - _ - - —_ 
- 

~4— — t - - -~~~~~~~~~-— I - 4 —p—-- 
~~ 

— I ~ 
- 4 ~~ — -

~~~~- ~ ~~~~ ~ I 
~~~~~~~~~~~~~~~~~~~~~~~~ s_ -

~~~~ f~~~
- 

~~~~

+ 

~~~~~~~

_

- 4 : 
~ 

- 

I 5lwc~T ~ L ~~~~~ ~~~~ /R~~nR~~r ~~~4T1~4 ~ i~~~~~~WR)~~ ~~

—~~~~~~~~~ I - ±
~~~~~~~~~~~~~~~~~~~~ ~~~~~j t -~~~~~~~~~~~~~~

- - —

1
-—1 - I ~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — — - ‘ 

I ~~~~~~~~~~~~~ 

- 
~ 

i L t - _ _- - -- —1 ~J ~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
:± ~~~~~~~~~ ~~~~~~~~~~~~~~~

~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ ~f~~~
1-
~~Ti 

~~~~~~

- 

~~~~~~~ 1

L ~:_ff L: ~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~ ~ ~ 
j

~~~
_ 

~ ~~~~~ 
-

- LHH 
t~~~z~~tH ~i~-- 

- L±111t
~ :L~~i~~~ ~~~~~~ 4 1 

~

- -
~
----

~
---f 

T

-
’T’t - ” c  j -H ± ‘-

~~~~

--- - 

-

~~~~~ 
I 

L

_ _ _ _ _  ‘ H E4
,.~ ‘9 20 2 i  Z Z  23  2~~ TIME ( C j - 4 

~
‘ C 7 ~ ~~ ~‘e i~ ‘2 i~~



r~ 
-

~~~~~~~~~~~~~~~~~

--

~~~~~~

--- --

~~~

-- -- _ - - - -- -  

~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ ---—--- —--

~~~~ ‘ . - - -:- — 
~ ~-

, 
~ — - I ~ - ‘ 

_ ‘ ‘ _  —

~t 
- 

~ 

--- 1
~
:•:

~ 
- 

1,T~Trt~ ~ ~
‘ 

~ i: ~~ I ~~~~~~~~~~~~~~ 
FLiGHT NO. ) 394

~~~~ -- ~~~~~-~~~~~~~~~~-—~~~~~~~~~~ - — 

I 

_  ____ _ — 

I _ _ 
_ _ ____ 

DATE 2 ~ S E PT 76
I 

~ - ; - ~ - 
- 

~ - c FOR, U OF ~JE W HAMP .
: ~ ~ - - 

- j - - u --- - - - - n - -  u - u_ 1
~

-
~I ; T 1 ~

-t
~ 

w • W E B B E R

~~ - 

‘

~~~~~~~~~~~~ I

” 

~~~ - ~ ,: 
~ ~ ~ :t,:I=:- ,1 1J1.i: 111 ~/& _________ —I— ~~~~ _ ‘ -  - — BALLQQN

:r ~~~~~~~ :~:: ~: 
TYPE: NSC

- - -_ -  - - -~~~~~— — — _ - - —~~~~~ — -~~~~~~~~~~~~~~~ —~~~~ - -~~~~~~ - ~~~~~~~~~~~~ VOL: 2 1 . 1
:: - :: ~:~ ~:: - :: — 

~~ ~E ~~ 
:: ~~~~ :s _~~~~~~ ~~~: MATL 0 ~~~- 6/ 0 6

:, ‘ ~ ~~
‘ 

- - ‘H
_

- 
‘ 

; ~:
- :-

~~~~
‘ . ‘ : : ! : : ‘ : : : : ~~: : ‘ : : ~ - wr : 1607— DA7A 4 ~47R r~~~~’ ~7 ~77~ ~f 

‘ _j i Wr?1 ~~t - ~c , I  c c  ~  . c  uc - -  , , t - c I t :  c c :  I : c c ’  ,
-
------ L~~~~~, : : : ’ ~~~~~~~ ,~ i - :  ~~~ ~~~

I 
~~~~~~~~ 

- -  

-‘_ —

~~~
— —  -

~~~~~~~~

----

~~~~~~~~~~~~~~~~~~~~~~~
- i ~~~~~~~ 

- LOAD FACT ~~~
~~t ‘:

~~~~
‘ 

~~~ 
-
_ ~ :~: ~

- - • - 

PA YLOAD: 2 1 8h

~
-.,4 

~~~~~~~~~~~~~~~~~~~~~ ~~~~~~ 
~~~~~~ ~~~~~~ ~~~~~~~~~~ -~~~~~~~~~ ~~ ~ ~ ~~~~~ 

GROSS LD 3791

— -- — l --- - — - -----c - - - - — - - - — ~ - - — ----~--- -1--— ---4—- --- -—- ----: ’ - H - -  2-4.: ~REE L!PT. 53 1
-- --- -.~~~~~~~~- - - - ----- —~~~~--- --~~ ~~- -~~~-
----- i - -- —-- - — — - - — - - - -  —~ : - — - -- -

~-+— —+— -4- -- — : _ - _ ~
-- 

~~~~~ BALLAST: 700
--- -_  -- --- _--— -- -  - - — —1-- 

~~~~ ~~ ~~~~~~~~ 
I 

I ~ i - I ’ : . ’

~~~ 1 

~~~~~~~~~~~~~~~~ ~IJI ~ ~ 

—I ,_  
1

I - I ~ ~ : ‘ _ _ :  
~- 

p

~ [R I A I V I E I N 1
- I induit .a mc

I
- 

~~~~
H 1

I 

- ti~ 
- 

~ 

_ _ _ _ _  _ _ _ _ _ _
- ‘ i ~—”-t-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —

4 E ( C C T  4 g- ~ 7 ê~ 9 lé // ‘2 /~

7c

~i4



~
L __L

~~
.
~ / 

-

.1

’ .. 
~~~~~~.. U .  ..ç.. .. ~~~ ./\.. A 

___ i__

100 
~~~~~~~~ J

~/ ~~~ 
g~b

I •. ,
L II ‘

)—
~ 

- 

)

I
i~~~~~~~~~~ i ‘4~~~ _

\ 

~~~~~~~~~ , ‘~~~~~~~~~

-

~~~~~~~~~ 

L~~~~ -~~~

FA - ~~

- ~c - 

~/oO

FAIL S ‘~~
- - — - - — - ~~~ ‘- —7- - — I -

I -
~
• -~jo’ 

,~
•‘ i ” ~ *

- S I
— 

- I __.__ _5 —
~ -I

~~~~~~~~~~~~ I —— — — — — — —

I
- — - — \ 

,
i-”

/

- I  
- —  -

S

_
I

-— 
-- - __:__-_-----_ —. - -- - -



— 
.
~~~~~~~

-

_.‘ ‘—‘ —-- - — --- - -

— 
1 I

I FLT 1394 —
U~~ N E W  H A M P S H I R E  15

W E B S ~ ~ \ - If ’

F I q u re 114

~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

—w  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ \

I.I~
2” 

)~~~_j
’

~~~900~~~~~~

\

~~~~~ _ 

+ 

~~~~~~~~~~ 
~~~~~~~~~~~ 

k1

/ - - 

~ pJ I

T 

\
\.I,
,

~~~ 

_‘.-‘/

/ _ -

~~~

/ - 1~
i700 I - 

(

~0 I 
~~~~~~~~~~~~~~~~~~~~~~

- -

—
. 

‘S

/ 

- 

— 
- 

• 
• 

-

- 

I
’ 

- - 

~~~~~ 
- - 

- 

j
— - --—-— - — - — ‘ - ———— — - -

~~
/ ELKI1 A~~

T
1~~

‘

~iT 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

/ _ _ _ \ l 1_



AD—A037 419 RAVEN IPCUSTRIES INC SIOUX FALLS S DAK FLIGHT OPERA——ETC FIG 1/2
— SKYHOOK 1976. (U)

JAN 77 T PAPPAS N0001’4—76—C—0731
UNCLASSIFIED R—1276007 NI.

•



IP S HIRE 15 
,~~/“ ~(

BO
a

hi’ ‘ ~ \ c-~
---

/
7’

D

I~~~~~~~IJ 
1.1-

)
I, • 

~~~~~~~ 0~~

if’ — ,1 
I
, 

4

I •

t; 
~

.
‘

r’.1 a



R-1276007 ELECTRONICS SYSTEMS DIVIS ION t RIA l VJ E]NJ!
industries , Inc.

FLIGHT 1395 — FLIGHT 1)LSCRI P’F~ ON

MARSh ALL sl’A(:[: FLIGHT CIYI [R
1)r . T. Parnell

James Derrickson

Basically the experiment was the same as on Fli ght 1387 flown in
the spring.

Due to the failure of the single transmitter on Fli ght 1395, a dual
transmitter system was incorporated on Flight 1395. One transmitter
was provided by NSFC and one by Raven.

A total fli ght duration of 40 hours was original ly requested. However ,
due to late arrival of the experimenters and the short “turn-around”
it became evident that a long f l i ght was not possible .

The balloon provided for this  f l i ght was a Raven b u i l t  21 . 1 mi l i i  on
cubic foot. The balloon ~as one of two bu i l t  for N( \1~./NSBF.

—



R-1276007

Launch was scheduled for the evening of 29 September. A slight delay
was incurred due to a fowled parachute. As inflation was begun tile
surface wind was gusting causing the bubble to flutter and rotati.
For this reason the bubble was held slightly tighter t han normal until
it was filled enough to withstand the wind , which had subsided. The
bubble was then raised to 95 feet with approximately 90% gross infla-
tion. Later the bubble was put up approximately ten feet at whi ch
time the balloon became damaged as it deployed above the spool. The
damaged area was approximately ten feet long. The flight was aborted.

Two hours later a second attemp t launch on another 21.1 mcf balloon
ended in an aborted flight when release squibs failed to release the
gondola from the crane. Miswired squib cables were found that had not
been properly checked.

The experiment was launched the following day on a 15 mcf balloon . The
flight took an easterly track at a reasonable speed of 20 to 30 mph .
It appeared that the f l i ght would be longe r than previo u sly ant ic ipated
so it was decided to switch from the Raven teleme t ry transmitter to the
MSFC transmitter which required less power thus inc reasing the overall
f light time. The signal, however , was considerably weaker so the Raven
transmitter was switched back on.

The tracking station at Flint , Michigan took over the last part of the
flight and , with the C-47 tracking aircraft , b rought the ba l loo n ~Iot’mon the Michi gan penninsula , fi vc miles southwest of Al pena.

The gondola was in good condition and was delivered to a local t r o cki n g
fi rm where it was then shi pped conine rc ia l ly  to Hun t sv i l l e .

The experiment was aloft for 16.5 hours .

This was the last fligh t of the 1976 Skyhook series.

--~~~~~~~~~
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SKYIIOOK BALLOON FLIGh T INFOR MATION
N1~VEXOS 3900/2 (REV. 9/73)

1. Company Raven Flight No. 1395-A Director Fulkerson

2. Scientist Parnell Group MSFC Date/Time 9-29-7() / 19:~ ü Z

3. Launch: Site Sioux Falls. SD Technique/Launch Veh . Dynamic-crane

4. Balloon Performance : Theoretical Ceiling 3.1 mb, ~o.ss km

Actual Ceiling mb , ___________ km

5. Ascent Rate: Surface to Ceiling, Average ______________________mps

6. Flight Duration: Total _____hr 
— 

mm At ceiling _____hr ____nun

7. Termination : Date/Time 
________

/ Z.  Method_________________

8. Balloon Destruction: Confirmed , visually, etc. 
_________________

9. Landing : Date/Time 
________/ 

Z. Location__________ _____

10. NOTAM Close out: Date/Time 
_ _ _ _ _ _ _/ 

Z.  Activit y

11. Frequencies Used: (MHz) Emission Purpose Pov.’er ~J i ~~e

1533.5 1000F9 Parnell -h 4 • 1)

1527.5 I000 FY Ielemetrv 2-h

149.4 30F9 Command ~ Comm g~ -~ç 
— 

4.0

7.465 3A3J Communica t ions 100-It 1. 0

12. Balloon Specs: N .40S-l5/ 15/ 1ST-600 .0 Se r i al  No . 1~~

Mater ia l  SF Vol.  bO OM 3 Gauge o.o mu. 2 ea .  ()~~~~ ca~~s

Balloon 1888
Parachute  (Dia 30~ 5 m) . . . .  

______________

Raven I n s t r u m e n t at i o n  _______________

Ba11ast.~~.Rag 
_______  ____

Scientific Package  i~~s
Timers • Strobe E~ Crush Pa~.L~ 

.. ___________

Ladde r t~ Pin Pi tt ii~~~~ ____
. . . _____________

Extra Rat te r ies  _____
. . . 

_____ _____—

Gross Wei g ht  ________________

Free L i f t  ~~~~~ _______________

Gross I n f l a t i o n  _________________

13. Comments l~a 1loon sustained d i ~~’e durin~ iina1 I nllat i ~~~~~~~~~~

f l igh t  was aborted . 
______ _______



SKYIIOOK BALLOON FLIGHT INFORMATI ON
NAVEXOS 3900/2 (REV. 9/73)

1. Company Raven Flight No. 1395-B Director Fulkerson

2. Scientist Parnell Group MSFC Date/Time 9-30- 76 / 02 :45  Z

3. Launch : Site Sioux Falls ., SD Technique/Launch Veh.  Dynamic - Crane

4. Balloon Performance : Theoretical Ce i l ing  3g37 mb , 39~9 _km

Actual Ceiling mb , ___________km

5. Ascent Rate: Surface to Ceiling, Average ______________________mps

6. Flight Duration: Total _____hr mm At ceiling _____hr mm

7.• Termination : Date/Time 
________/ Z .  Method_________________

8. Balloon Destruction: Confirmed , visually, etc. 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

9. Landing: Date/Time 
________/ Z. Location___________________

10. NOTAM Close out: Date/Time 
________/ Z .  Activity ___________

11. Frequencies Used: (MHz) Emission Purpose Power Time

1533,5 1000F9 Pamell — 
-h 4.0

1527.5 — 1000F9 Telemetry 2-lt 4,0

149.4 30F9 Command l~ Comm. 80-It 
• 4. 1)

7.465 3A3J Communications 100-It 4.0

12. Balloon Specs: SF379, 9 1-050-NSC-07 Ser ia l  Nc . 11)

Material  
_____ 

Vol. 20:11 MCF Gauge 0.5 m u .  2 ea.  
- 

p~~ cans

Balloon 1598

Parachute (Dia 30.5 m) .  218
Raven I n s t r u m e n t a t ion  81)
Ba] .last~~.Ba~ 320
S c i e n t i f i c  Package 1728

Timers, Strobe & Crush Pad _”~~~ ______________

Cable Ladde r ~ Pin Fittin~_”’ 74~
Extra Batteries  ~~ _____—

Gross Weigh t 4090

Free L i f t  ~i )  
__________

Gross I n f l a t i o n  4(i~ 2 ______

13. Comments Release system failed - Flight Aborted

75
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SKYHOOK BALLOON FLIGHT INFORMATION
NAVEXOS 3900/2 (REV . 9/ 73)

1. Company Raven F l ight  No. 1395-C Director Fulkerson

2. Scientist Parnell Group MSFC Date/Time io-i-m /02:23 Z

3. Launch: Site Sioux Falls. SD Technique/Launch Veh.  Dynamic - Crane

4. Balloon Performance : Theoretical Ceiling 4.66 mb , 5 7 ~5 km

Actual Ceiling 4.66 11b , ~‘.s km

5. Ascent Rate: Surface to Ceiling , Average 2.So mps

6. Flight Duration: Total 21 hr • 03 mm At ceiling 16 hr 2~ m~n

7. Termination : Date/Time 10-1-76 / 22:38 Z .  Method R/C - Fl in t~~ jc h~_

8. Balloon Destruction: Confirmed , visuall y, etc. Visua l ____-

9. Landing:  Date/Time 10-1-76 / 23:26 Z. Location S3°40’ - 45° 0 l ’

10. NOTAM Close out: Date/ Time lO- l -76_/ 23:15 Z. Activi t\ ’~~~S-(entei~

11. Frequencies Used:  0 11hz) Emiss ion  Purpo~~ P~ ’’e r Tj r~

.~J~533.5 1000F9 Parnel 1 2-I t

1527 .5 _1000F9 Telemetry — 
2-st

149.4 30F9 Command )j Comm . 80-It 2 4 .0  -

7.405 3A3J Cominuii ‘cat ions j_0 0—t t_ ~24.  0 
——

12. Bal loon Specs: SF334 .85-070-NSC-02 S e r i a l  Nn .F

Mater ia l  SF Vol . is ~~j : Gauge ~ .7 mi 1 . 2 ea .  o .~~~ cans

Balloon 
— 

1872 
—~~~~~

Parachute  (D ia  30.5 in) . ... 21 ______

Raven I n s t r u men t :t t i C ) u  
____ _____

B a l ia st .~.B3 g 
S c i e n t i f i c  P~ cLa~~ 
finiers,_ Strobe~~~Cru sh Pad . .  IS

Ladde r U~ ~~~~~~~~~~~~~~~~~~~~~~~~  . 1

Extra  Rat t c r i c ~
• Gro ss W~~ t ( l l ~ t ~~~~~~~~ -—

Fr ? e  T i f L  L4.~ 
Gros~; T n f l a t i o r i  4975

13. Comments ____________ _______ ____
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ADDENUJl~I

It is with great sadness and a very keen sense of loss to have to announce

that Raven will no longer be able to offer its’ Flight Operation services

to those many groups and individuals we have served since the company ’s

founding in 1956. The economics of private industry ballooning is a

luxury our Government feels it can no longer provide .

It was only a few years ago that Winzen Research ’s operations crew met its ’

demise through the same mechanism we are now experiencing. Now , it is our

turn . I-low many free enterprise industries have disappeared in the last

ten years because the tendency of government is to impose , grow and then ,

depose?

Raven has sincerely enjoyed working with you , the scien tist , eng ineer and

technician in the past twenty years and wish you success in your scientific

endeavors . We also wish to thank the Office of Naval Research wi th whom

we have been working these many years . It was the Office of Naval Research

who nurtured scientific ballooning and funded its early development.

Good luck in the future~

Sincerely ,

_ _ _ _

~~~~

______

Paul S. ~~~ e, Vice Preside~~Electronic Systems Division

16 December 1976 
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