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17 January 1963

MEMORANDUM FOR THE RECUORD

Gubject + Trip Report ~ Albuqueraque, New Mexico
' CA=50 Hot Air Balloon Trials

iI. During the period 4-10 January trlals of the twoeman -
hot air balloon system were held in Albuguerque, N. M., Weather
on the whole was ideal - the reason this area was selected « had
weather moving in terminated trials one day ear.mr than planned.
Representing Raven Industries were:

‘Ed Yost - Balloon Pilot and Sales Representative
¥Frank Heidelbaver « Chief, Ground Crew Mamgtar
Gino Mancuso, Ground Handler
Ruse Pobl - Company Representative.

J.R. Smith ~ Engineer

Representing TSD were:

ISD/RED/EDR
« C{TSD/RED/ER
P TSD/CAICAB

Ofﬁcial%elease& by his Commanding Officer to assist in the ground
crew was Jesse Spradling, USAF, who had previous balloon experience
in an Air ¥Force program with Raven personnel a few years ago, His
speciaity was as a photographer, but his experience with balloons and
knowledge 0f the local terrain were of great assi@tance after the injury
of Mancusc on the first inflation attempt. Airman Spradling, Mancuso |
and Heidelbauer were not knowledgeable of the true sponsor in this work,
bul were adeed that the T5D representatives were from CNR,

‘2. The first day of work was spent in reviewing the equipmem and
an attempted inflation which was aborted on the injury of Mancuso whe
inadvertenily hurt the fingers of his left hand in the propeller of a semall -
d-cycle inflation blower. Components of the CA-30 System and '
characteriatics are: '

Approved for Release: 2016/10/24 C0541 6076




y

an

“ Approved for Release: 2016/10/24 C05416076 9

« 2 a

a, Balloon - 50'diameter by apprammately 75 high.
Fabric - old type - mylar plastic laminated with nylon;
new type - vinyl plastic impregpated nylon. The new
matérial is not subject to delamination, weighs less {110 Ibs
for the bhalloon } and reolls inte a more compact bundle when
defiated. Balloons made of both materials were flown and
andled during the trials.

b, Gondola ordatiorm - An aivcraft plywood - styrofoam
sandwich about 4' by 5', slightly curved along the longer axis.
Weighs 40 lbas, suspended from balloon by nylon lines st each
corner; carries two men and aquipmant. two fuel tanks and
instruments, .

c. Burner - Simple propans burner with pilot light and preheat

coils. ‘Weigha 13 1bs., stainless steel construction, has razgulator

valve, needle valve and blast valve with a quick disceonnect fitting

to fuel tanks. The burner is supported over gondols in mouth of
balloon on & steel bar which alsc serves ag a spacar for the balloon/
gondola suapenamzs lines.

d. *E—‘u.ei i:a?.n-ks. - Btainless steel tanks of 22 gal., ox 30 gal. capacity
are provided, Thay weigh 37 Ibs, and 51 lbs. respectively, Two
tanks are carried on the gondola, one at each end, perpendicular
to the lopg axis. They are secured to the platform on céidles with
leather siraps and interconnscted with remiorf:ﬁd ﬂamble high
pressure tubing.

e. Instruments -~ Three flight instruments are mounted in an
aluminum lunch box which is suspended over one of the fuel tanks -
at one end of the gondola, Weighing 4 1/2 lbs,, the instruments
containegd are a rate of ascentfdescent meter, an aircraft altimeter
and & pyrometer. The pyrometler is conpected by wire to its heat
sensing element located a little above the widest girth of the bag
when inflated, By indicating the temperature prevailing at the
surface of the hot air balloon, the instrument provides a reading
which cap be used to maintain equilibrinm, since it is the difference
between the temperature of the gases within the ballocon and the
atmosphere directly outside that determmes the amount of 1ift
of the balloon.
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3, Gensrally, the balloon can be eupected to carry 600 lbs.
or two men and eguipment for about six hours if 60 gallons of
propage fuel are aboard. A crew of about four men are needed to
inflate the balloon with more men necessary to control the bag if
there ig any wind at gll. The balloon can ascend rapidly from a small
clearing and clear high obstructions under proper circuinstances,
Within the parameters established by the System's size, weight,
fuel capacity, gondola space, etc., its capabilities are divectly
determined by the operator's skill and the weather,

4. During the trials four free {lights of short duration were

made, each with two men 2board, one with an additional 95 1bs., of

blank paper leaflets which were dropped from various altitudes to

"observe dispersion, A brief tethered flight was also madse to

provide one man with limited practice of controlling the balloon,
The most difficult aspects of operation appeared to be inflation and
landing.

5. Inflation is accomphahed by blowing sir into the bag thz:* ough
the skirt with a2 small portable Z-cycle gasoliue engine. The blower
mounts about the burner which lies on the ground between the gondola
and the stretched out balloon. A hoop holda the mouth of the bag cpen
with two men aasistmg the operation. A portable burner is vsed to heat
the alr ahead of the blower. The difficulty occurring more than once
during inflation was the opening or vent in the balloon permitting
the loss of hot air if not managed properly, This vent is used to aid
in controlling the balloon's akitude, primarily in descent., If i3 normally

clused when the balloon is inflated but must be held closed until this
condition is nearly attained, Time for a practised crew to unload and
set ap the system for inflation is about 10-15 minutes, Inflation time
also is about the same under average conditiona. '

&, Leunch is achifwed after inflation when sufficient 1ift is
developed fo carry the payload, DBy holding the balloon down fﬁrmhly.
additiopal 1ift can be developed before launch so that when the System
is released rate of climb will be very rapid and nearby obstacles may
be safely cleared. '

7. Landing is ¢ifected by letting down gradually until the gondola
hits the ground. At this moment a cazeful timing is necessary to prevent
drigging of the gondola and its occupants. A squib is fired by measis~of

- & pull cord spinning & bieyele generator. The squib cuts a tie off cord
- at the top of the balloon, permitting itlo open wide and exhaust the hot

air rapidly. During this operation the balloon acis like a large spinnakey
dragging the gondola. By releasing the appropriate lever the suspension

S
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lines supporting one side of the gondola are slackened, allowing
the curved gondola to drag efficiently not upending or digglmin,

Cecupants remain aboard until stopped by gresping a centrally

located line in the gondola, Of the four free flights, two landings

were very smooth and two somewhat rough. The first rough landing
was due to pilet and crew error resulting in wvo vapid descent and
failure to operaie the balloon opening squib circuit at a timely moment,
Damage sustained by the gondola in thig landing was severe but
repairable, The second rough landing appeared to be due solely to
mechanical difficulties - with the burner out because of a faulty

pilot light an additional blast of hot air was not available to more
gently lower the balloon, At touchdewn the sqguib fired but the top

of the balloon did not open. After dragging briefly {about 15 yards)

the oceupants tumbled out and the balloon guickly ascended. It

ilew another 12 minutes empty until the air cooled sufficiently to drop
again. On recovery it was found that this balloon had not been properly -
rigged aths top tic-off - an excess of protective leather tacked under
itself prevented opening of the top, This new balloon had never hesn
previcusly inflated or test flown - an wmneeessary risk indesd,

8. Operational disadvantages noted by the under'aigﬁml are Hsted:

2. Bize of crew peeded 1o hamﬁ@ and inilate, time and nmse
a.t%:anéa.m ta this apera&im,

b. Moise and light Qf burner in opevation, {J:w.avan Representatives

siated that the light was difficult to gbaerve at mghf. and may be

easily taken for a flickering star}. The burner in operation makes

2 congiderable roar similar to that of 3 large blowterch or tar-
h&aﬁ:ex"i :

c. Ssystem 15 completely at the mevey of weather = mostly the
wind, hei:h in velogity ami dirvection;

s .Nﬁ.ﬁé for skill traiping of ag&m user in piloting and navigation -
time, area and cost of such training coupled with obwvious security .
problems.

9. Madxﬁaahmns and impz:ﬂvemfmta to various parts of the System

were reviewed with Ravexs personnel upon termination of the trials,
These modifications range from safety measures with respect to protective
5cmanmg of the blower through efforts at more silent and sificient operation
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of the burmer to the development of grester reliability and simplicity
of operation of various components. Further (risls are congidered
necesiary to prove these modifications, develep handling techniques
toward the goal of minimum ground crew and inflation time, duration
fiights, determination of ability to navigale the System praciicaily
and feasibility of might ﬁpﬁ?ﬁi&ﬂﬂe

18, The mﬁ&zmg&ed WA 1m§“a$$ed with the simplicity of the
System and its basic workability. However, the practicability of such -
& System for infiltration or exfiliration of agenis seems guestionable.
It would seem that fow clandestine agents could suffer the unceriainty
d destination necessarily sccompanying » flight which depends upon the
vagaries of the wind, Bulk, time to nflate and noise of operation all
mitigate against sueeesainl clandestine launchings in any but the most
remote aress. Pilot and evew training would invariably be & factor of
considerable weight in planning operations and a ssvere chsiacle in
many areas of the world, It is suggested that the requesting division's’
requirements be careinlly rveviewed and any exceptions or shorteomings
aoted beiore {inal models or syemﬁa&:amwa for gﬁ’ﬁéﬂﬁﬁﬁ)ﬁ madels sre
accepted in fulfillment of the requirements.

C/TSD/CAB/SD
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TRIP CHRONOLUGY

- ﬁa,miarg

Eearched for suitable lawnch site, lsid cut System and

- discussed, repacked. Attempied gvening Inflation 2t different

- Jaunach sits, wind cagsed trowh lo with five man launch crew

{2 inexpevienced) one man injured leit hand on blower prepeller,

'6 Jan uaz-z

Launched 2t 0810 from new site. Cme hour and fve minuiss
flight over sastern end of city, lended hard is suburban avea damaging
gamiala primarily pilot error although wind carrying int-a mountains
was vunning out of usable imﬁﬁng ares. iostapd

| sam;arz

Launched at G840 hrs from new site. One hour aud forty-five
minute flight sneventiul except for inflation difficulties noted with
balloan veni. Ezgellent course prediction and lnading. Yost and

a 3@&&13;*2

Launched at 0835 hrs, same site used 7 January. Superior launch
with good rate of ascent gained by holding balloon on ground while bullding
up 1. Uneventiul flight of cne hour and ten minutes torminated when
landing ares was running out. Drifted towards mountains 8 and West
although efiorts made to change direction by changing altitude locking for
~ vther winds, Excellent 1andingi. Yost and R

&ftez*mws; Brief tethareé; flight at lsunch site with:hmmtmmg
valve and cm%&*aka on ascent and descent, Est, 20 minutes - wneventinl,

g Saﬂmrg' -

Iaunched at 0933 after considerabls delays caused by malfunctioning
valves and cquipment problems. New bag used previpusly not tested or
inilated, Sewed bag valve closed becaise not working properly. Flight
- made with about 95 Ibs. various weights and sizes blank paper lesflots

for test drops. Twe houmand twelve mimste flight termineted because wind
carried straight East to mountains when elimbing for finnl leafiet drop.

| . Approvéd for Release: 2016/10/24 C05416076




. Approved for Release: 2016/10/24 C05416076 - e

-Z e

- Landing difflcult snd complicetsd by lask of bag valve {Hoo-Mos}

and burner pilet Hght oub. Dragged psraopuel ab touchdown , ditmping
out, balloen failed to collapse on firing squib 2nd re-ascended pilotlesas.
Recovered several miles furthey on after additonal twelve minute flight -
no damsge sxeept minor dent in fuel tank. Balloon fsllure io collapse
cauged proper length of 1@3&@2 shield and imp?ﬁ&g}ez’ tying off.

- Yot an

Afternoon: Wind prevented 2 second ﬁigha _

- ID January

W &aﬁmr provented further ilyizzg « gonference on problema &nd
whwg% and termination of %rialg.
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CA«E0 HOT AIR BALLOOUN 5Y8TEM

BALLOON L 110 e,

BURNER - 13 s,
INSTRUMENTS - 4.5 Ibs,
GoNDOLA - 40 bs.
22 GAL TANKS - T4 zﬁgs; -
30 GAL TANKS - 102 ibe,
BLOWER - 7.
PAYLOAD - 550- 600 Ibe.
CRUISE Tiéxﬁi | - Avg. € hrs,

FUEL - PAOPANE - WT. 425 Tha. [ Gal.
20,600 BTU/Abs., $.03 -,04 1o, -

PLANNED CHANGES
BURNER:

Brass valves isstead of atainleas steel - sticking '
problem {vom dirg,

Pilet Hght reliability
Noise and proheat coil holes
Fuel screen in system

H-méi&s on tanks

: ‘Approved for Release: 2016/10/24 C05416076




' » Approved for Release: 2016/10/24 C05418076 | e

BALLOON -

Improve: vent operating awd giaﬁ%&iﬁg aystem
Improve skirt ring and pins |

'Faol' proof top tie off system

CONDOLA -

Stremgthen censtruction - aupport foy tanks.
Hylon straps jor tanks instead of leather

Rope suzpension relense levers - gise corners to
permit easier release

Improve releaze lever safety ping

BLOWER =

Insiall protecilive sereening

Inflation burner wmonnted o blawer,
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