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Oﬁice Memorandum - vitep states GOVERNMENT

TO  : Chief of Station) DATE: 10 November 1960

FROM  :  (Chief

SUBJECT: Report of Hot Air Persocanel Balloon bllg; Test

T. Sponsors of Test: TSD/ER

Contractor, Raven Industries, Sioux Falis, South Dakota

I1I. Purpose of Testh:

To determine the feasihility and practicality of hot aix Tor
use as the 1ifting medium for persounnel balloons by testing
hot air generating equipnent and a nylon-mylar material
palloon.

ITI. Date, Time and Place of Test:

a. Date and Time - 22 Qctober 1960, 0600 to 0930 hours.

b. Flace Palloon Launched ~ In Neoraska aporoxinately. 250 miles
south of Siocux Falls at an ahandoned Air Force Base called

Bruning State Alrporb.

Y  IV. Material Tested:

A Lo £t versonnel balloon constructed of nylon-mylar cloth
material equipped with & propane burner to provide continuous
hot air during flight. Two propane bottles, containing a total

of 83 lbs. of fuel, were utlllzed as fuel source during the
flight.

V. Background:

TSD/EB swarded a contract to Raven Industries for the development
of a hot air system for personnel balloons. Specifications
called for development of a suitable bhalloon for use with

hot air and generating equipment or burners to utilize kerosene
or fuel oil (diesel).
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The contractor has produced a satisfactory 40 ft. balloon
frabricated of nylon-mylsr material that will withstand

heat and ig extremely durable. A ten foot diameter opening
has been incorgorated into the top of the ballcon for release
of the gas for landing. The opening 18 tied ofT for flight
gand can be released by either a primary release squlb systam
or alternate manual release system. This method of releasing
the gas permits reuse of the balloon, versus the old method
of ripping a panel used with the polyethelene balloons. The
lower portion of the balloon (see photo #8 lower dark part

of balloon) is made of nonflammeble glass cloth to prevent
ignition of the balioon from the flame of the burner.

To date the contractor has been unable to provide s
satisfactory burner for utilization of low-grade petroleum
such ag Tuel oll or kercsene. The difficulty being the
residue deposit that forms over the burner and smothers the
flame after 15 to 20 minutes of operation. A propane burner
and propane fuel was used for the test.

VI. The Test Flight:

a. At 0600 on 22 October 1960 ballcon launching prepsrations
commenced. The balloon was launched at G908, wind West sbout
3 mph, ground temperature 59OF. The flight terminated
after a duration of 18 minutes, at 0926. TNo ballast was
carried on the flight

free 1ift when the ballcon was launched was sufficient to
result in a rate of ascent of about 250 ft/min. With a
ourner output of about 3/h maximun capacity the balloon
achieved equilibrum at about 500 ft. altitude. After about
18 minutes of flight at 500 £t. the pilot by decreasing the
hot aly output of the burner commenced to descepnd for a
practice landing. Due to a combination of the decrease of
hot air input into the balloon and atmospheric cooling the
balloon reached a rate of descent of about LoG ft/min. The
pilot attempted to check the raplid rats of descent to a
safe landing speed by openlng the burner to fullblast %o
ovtalin the maximum hot air cutpul.

Although the rate of descent was decreased somewhat, eguilibrum
could not be obtained due to ithe incapability of the burner

to produce sufficient hot air rapidly. Because descent could
not be checked before contacting the surface the pilot
extinguished the burner at an altitude of 50 ©t, to preciude

- .
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gsetting the rig on fire con landing. Prior to landing when
geveral feet above the ground the pilot activated the squib
release mechanism thereby opening the 10 £i. hole at the
top of the balloon and releasing the hot alr for landing.

The landing was mede without difficulty even though the
g J &t
rate of descent was quite rapid.

b. A series of numbered photog of the layout, equipment,
inflation, launching, [light, and post landing are
included with this revort.

Mhotos as follows:

# 1 shows the balloon laid out, two propane bottles, burner
left center, and two Kollsman kerosene heaters.

3 2 and 3 show a close up of the propane burner and
inflation duct. Lower part of balloon made of nonflammable
giass cloth. '

# 4 shows the balloon partially inflated using one of the
heaters as the hot alr source.

# 5 shows the lower portion of the balloon rigged with the
propane burner and two propane bottles., At this stage
the propane burner has been 1it and the final inflation
of the belloon was being conpleted. An auxiliary boitle
wag used for this sc 88 not to use up the fuel from the
bottles rigged for flight. :

6 shows one of the helpers in the pilot's seat serving as
ballast to help hold the balloon. Inflation almost
completed.

=4

# 7 shows the pilot in the seat, inflation completed and tie
auxiliary bottle being held and disconnected by one of
the helpers. Instruhents can be seen on sach side of the
ilot.

# 8 shows the balloon in flight.
# 9 and 10 show the rig as it landed after the flight of
gbout 18 minites. Note the pilots seat in the lower lef%

of vhoto #9. No dsmage was incurred to any of the
equimment as a result of the flight.

-3 -
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VII. Coments:
a. The Balloon: (a sample of the balloon material is attached
to this report.) .

This wag the first and to-date the only ballocn fabricsted
of nylon-myler material.

Due to its lightweight, (LC £¢. balloon weight is Th Ibs.)
durability and resistance to heat the material appears
very sultable for personnel balloons. Results of this
test indicated the material to be satisfactory.

b. The Burnér:

The propans burner used proved to be unsatisfactory.
Although zufficilent continuous hot sir could be generated
at meximun oulput setting to compensate for loss of hot

alr duve to stmospheric cooling and maintaln equilibrum
during filight, it was imposgible To check descent and
regain equilibrum once a descent was initiated., It is
estimated that a burner having double the output capacity
of the present burner would be required in order to provide
the margin of control capability required for successful
and safe operations.

VIIT. Conclusions:

a. Fron the viewpoint of feaslibility it can be concluded that
hot alr is satisfactory as the lifting gas Tor use with
personnel balloon.

b.. From the viewpocint of practicability fTor covert operations
it can be concluded at least at this stage of development
that the system ig not suitable. Conditional on the
development of a burner that utilizes a lovw-grade petroleun,
or perhaps a selid fuel, I do not believe that this system
holds much promise for covert operational use.

c. It is conecluded that the nylon-mylar material is wmost
gatisfactory for personnsl ballcns.

T
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Recommendations:

It is recommended that consideration he glven to the development
of nylon-mylar material personnel ballcons for use in the OTR
parsonnel balloon trailning course. Iavolved in the develomment
would be the incorporation of a 60 1lbs. valve and a2 modification
of the lower pert of the present model to accomodate the
gondola.

A substantial saving could be realized in the utilization of sweh
- & balloon hecause the same balloon could be used over and over
Indefinitely.
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Chiaf of Stetion, : . A0 Hoverbey 1060

Faz ,q

Report of fiot Az Persconel Belicon Flight ﬁi‘:am;. | ' . _ . |

I. Spousors of ‘i‘-‘%ﬂt z%sza/ﬁ

%@nt*@ectmr, T ARG Iﬁﬁw&ﬁ‘i@” 5y Sloux Falls, Semzh Bakota

E:ZI Mzmee Qf Tosls |

To detsrming the ;E&aaii”}ill"ﬁ':g and . P mticali ty of hot sir for _
use as the 1ifting mediun for personuel halloons by testing '
not air uemmting eguigmeﬁ and o ﬂﬁm%ﬁm ﬁ.etme.ﬁ .
balleon. : .

LTI Dede,” Pime fmé. .?3.&%:@ *:3:»:’ '?egtr o
Be @&te and *fime - ?,5«’3 gbex l%ﬁ, Oﬁll te 093%1 BOUERE.
- b;j Flare Be ilmn Emzzzcheﬁ - Iz:a ﬁeemka agapxm,z_mﬁely 25(} milem

south of Sloux Falls at an ahmmﬂneé éé»lr E"wce Bage calleé.
- Braning State ;%:Lv*mx*‘tm

I’:? E @%&the._ Testod

A BO ©%. personnsl balloow construcisd of aviom-mylsy cloth

o mederial ecuipped with o propane burner to provide contlinucus

- bot alr during fiight. Tvo propane botiles, contalning & total
of 83 lus. of fh&?}.? were wiilized as fuel soures during the -
Flight.

it
=

Packevound :-' '
facizround

TED/EB averded a mmz‘aet to Naven Industries for the m&iagﬁem:
of & hot pir system for persoonel balloons. Epecificetions '
called for developnest of & sulieble balloon Tor use with

net alr end goveraiing &qui memt i burre:::e *te u‘u:a}:l ze karosene
or fuel oil {diesell: , Lo
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Tha agnt %,Lm* has 'ﬁméuce& & ﬁ‘%tiﬁfaﬂ”ﬁﬂ}’”y Lo %, baila‘e;ﬁ "

Prebrieated of oylewe-myler meteriel thalt will withstand
heet snd 1o swbremely durebls. A ten foot dismeter opening
has besn incorporsbed lnto :;he top of the balloon for relegse
‘of the gas for landing. %he opering is tiad off for flight

and cen. be relessed by sither s primary relsase sguib systen

- or slternats mampl velease systens. Thiz wethed of relessing

the gas permits reuse of the balloon, versus the old methed
of ripping & puoel wsed with the polyethelens beliloons. The
ever portion of thé balleen {gee photo #8 lover dark part
af ;mllsen} ig made of nenflammshle glass vloth to prevent
ignition of the balloon from the flame of the burner.

To date tha 'ﬁ.cin"traa_%r hes ‘c'eez; unab_le o provide &

satisfactory burner for wiilizatios of lov-grads petroleun
‘gsuch az fusl oil or Kerosene. The difficudty being the

residue deposit that forms over the burper and mmothers the
Tleme sfter 15 to 20 minutes of operation.. 4 propane buxner
and provane fuel wes used for the test. .

The Test FLight:

-3 ;M: Qoﬁﬂf on 22 Detober 1960 bmlloon 1a,unzzhmg y:eeamﬁ ons
commenced.  The balloon wes lavnched st 0900, wind West ghout
3 mph, ground temperstures 59YF.  The flight teraingted
after & duration of 180 minutes, at 09”3@ ¥o. ball 15t w&s
carvied on Shﬁ.‘* Tlight. '

Tres 1ATH w?@n the bolloon wae leumehed waa guffielant to
result in & rate ofF ascent of abowt 250 fi.;man, With &
barnsr cubput of @bout 3/4 mdmm capacity the balloon
senleved equilitrwm at akout 200 %, sltituds. Aftaer sboub
18 minutes of flilght et 500 f‘ tna_ pilet by decreasing the
hot silr cubtput of the burner commencsd 1o desesnd for &
mractice landing. Bus o a cowbingtion of the deerecase of
hot air ioput inte the belloon and atmospheric ecooling the
balloon reasched & rate of dascent of abouh hoo f%s/mn. - This
wilob a‘tﬁ&mpt&d Lo check the repid rabz of desesnt o a
safe landing speed by vpening the burner to fullblast te
obtein the m&ﬁiimmn hm“: eix -sut}}t;ﬁs o 3

-ﬁlmcw:fh the et ve of &gacefﬁ; was @ec%ma& ﬁmmﬁba‘t , eguilibrun
could not be obtaired dus to the inespability of the buraey
to producs sufficignt hot elr rapidly. Beesuse descent could
aot be checked before contscting the surface the pilot
- extinguished the buvner at en altitude of 50 £i. to preclude
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setting the rig on fire oo lawding. Prior to mnding when
several fael sbove the ground the pilut activated the sgulb
relense mechanism thareby opewing the 10 F%. hole at the
top sf the bedloon and velessing the hot ,_1 fw 1&3&.,13%‘»

The lc;ﬂdiﬂ“’ was nzds withouwt cl.;.f‘“:.esuj,ty SVEnR i,houéh the.
rate of gﬁwﬁ@nt wEs q;w T rapid. :

. D. B saries of nmﬁbem& ms*tas of the mysuﬁg squipment ,
Cinligtion, launching, flig,ht, ané. nost landiﬁg ars
inc;i.uéeu wifﬁz this report.

Faotos. as f@llﬁ‘-fiis s

£ 1 shows 1‘;1:& balloon laid z:aut two provens botiles, burner
l&f’t cerztar, m}ﬁ vma bmllm karosens heaters.

% 2 gud 3 shw B t:lese ug) of the promens purner and
inflation duet. Lower paxt of ‘aallaan nde af‘ nenflm&able
gl&ss clath, : S , ,

7% kz» shaz—;a» the ’ssall@m partmllg inr{’laateﬁ, uging @mﬁ* Gf the -
haata:m a:a 1;11@ ht:a*t gir amzrce. -

: # 5 ahmm ther 1:3%?&"" mrtmn of the h&llsan figgeﬁ with the
propans burner and teo mropene botiles. At this siage
the propene burner has been 13t and the final inflation
of the balicon was beinz completed. An suxilisry bottle -
was used for this so a8 mot Yo use up the fuel from the
bottles rigeed for flight. - '

# 6 ‘shews one of the helpers in the pilot's semt serving as
ballast to helyp holzi ﬁl w ballocn. Infistion almogt
compleiad., -

# 7 shows the pilot in the suel, inflation completed and i:m
awdiliary bottle being held and diseonnected by oue of
the helpars. Enatﬂm&'s 8 Zan e ssén on csch side of the
Pilg'tte . o . . )

#8 shﬁws the %f@llccm 1z "llgha,.

# 9 aac‘i 10 shov the Tig 8%, it landed aftsy the flight of
sbout 18 minutes. Wote the pllots seat in ihe lover left
of photo #9.  ¥o demsge wag incurrved o any of the

_ esguimﬂm as & *'esult 6f the fll{,hi;. o

-
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HEiL. §p&m&at$s

8. The Belleon: {& semple of the balloon meberisl is stteched
te thls report. ) - '

This was the Cirst end to-date the.gﬁiy'%allman fabricated
of oyl aﬁ=myl@? maﬁuriﬁ&e -

CDue to itslightwsizht (2O £o. balloon wa:.g;rr is T4 1“33;) _
Gueability end resistance to hest the waterial sppears

' yery suiiable for personnel helloons, Eesulﬁs of this
test 1mﬁjcat@a thm waterial to ba Eﬂ%&ﬁf&ﬂﬁﬂfﬁ.

B @he Bornegyr:

?he DEOpang hurn@“ nseé pr@vea 1o e unamuihfas%@ry
- Although sufficieat continuous bot aly could be. ”@ﬂ@f&%ﬂd
wt meximam eutguﬁ sethiing to cimpensate for less of hot
alr due o &%maspherib cocling and walvbain egqullibrum
-during Lidght, it was 1m;ﬁsamblm to check descent and
regalin ﬁgﬂlhlbfﬁﬂ‘ﬁﬂﬂﬁ 8 descent was inltisted. It is
estimnted that a burner Paving,é&uﬁle the output capacity
.. of the present burper would %errequiraé.in oraer 1o provide
b m&rgiﬂ of control Legability regquired for sucsassful
aﬂd safE*@parati@nﬁ.

YRR, ‘ﬁenelusiﬁnﬁ,

' B. Prom the vievpoint of fesaibility it can be cooncluded that
ot aly is satisfactory as the 1if%ia% gag fer use’ vlth
ﬁﬁfu@ﬂﬁ@l balloon.

b From the viewpoint of practicebility for covert operations
it can be copcluded st least st this stage of development
that the system 1s not sultable. Conditionsl on the
Cdeveloment of o turaer thet utilizes s lowe-grade petroleum,
or pevhaps s anlid fuel, I do nob belleve thalb. thl& s;stam
hclas mbch p@a&ise for covert Gnerat ﬁnal UER.

c; ‘It is eancluﬁad thet the aylﬂaﬁmglaz mamar,al is meﬁt
satiafachﬁrv Tor- ge%ﬁaﬁnal bai&aaué-
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