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CLUSTER BALLOONS SOAR

JONATHAN R. TRAPPE, EAA 879217

PM THOUSANDS OF FEET IN THE AIR,
strapped to a small harness. I don’t have a propeller, rotor,
or jet. I don’t have an airfoil at all, or any fuel to speak
of, at least not in the traditional sense. Yet there I am, at
17,000 feet, with absolutely nothing between me and the
air..as if I'm not only flying but also part of the sky.

WA, 23dd.015

A



CHASING DR“AMS FIYING CIUSTER BALIOONS
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rcraft makes no
nothing at all.

hen some peaple
dreamn of flying,
they irmagine them-
selves floatingin
slence, locking
down at the world undern eath them,
Today I fly asin such dreams. My
feethang free and [ zeethe earth
dlip by silently beneath me. Above
me aremy M-number and then a
towering cluster aftoy balloons
I'm alicensed pilot with a lighter-
than-sirrating, I've earned the right ta
fly twro types of balloon sy stemna hot-
airballoons and theirrare brethren,
zas balloons, I've taken the privileges
and responsibilities ofmy FAA certifi-
cate and applied them to a rare fantasy
offlizghtin a sport called cluster bal -
looning. (See “Earning a Balloon
Rating” at waw Spor tdviati on.org.)

ORIGIM 0F THE SPORT

In 1927 D, Jean Felin Piceard, aprao-
fessar ofaeronautical enginesring at
the Universty of Minn esota, attached
arubberballoons to & iny gondola
andwent aloft above Rochester, D
Piceard expected toreach an altitude
of 2000 to 2000 fest on his vayage.
After “having some trouble” with his
balloon s, Dr Biecard unexpectedly
soared to 11,000 fest before pulling ot
arevolver and shooting a dozen ofhis
balloons, This rather un common
flight input was suecessful inbringing
the system back down to earth, but I
don't recormend tryingthis method
with your own aireraft,

Cmce attreetop level, the zood pro-
fessor was readyto endhis sir-hour
flight, Unfortunately, Dr. Piccard
used the exciting combination of

hydrogen-filled balloons and THT
blasting caps as hizfinal flight inpat.
Faor those of you un farmiliar with
some ofthe exdhilarating propertes of
hydrogen, the Hindenburgmay bring
anirmage to mind, Moments after D
Piccard landed the cluster balloon
system in thetrestops, the system
burstinto flames, obliteratingthebal -
loonzand melting themetal gondola
that had been D Piceard’s perch
maorments before O Piccard climbed
down atree, escapingun seathed,

In amore infamous balloon
adventure, in 1982, “Lawnchair
Larry"” Walters attemnpted to satisfy
hisboyhood dream of fightin an
aluminum-framed lawn chair to
which he'd attached about 42
heliwm-filled balloons His plan was
to float freely about 20 feet above his
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girlfriend’s yardto get his bearings,
while tethered to a 1962 Chewy
Bonneville. Cneereleased, hizintent
was to float east toward the 3an
Gabriel Mountains/Tojave Desert,
but the windstream carried him from
near 3an Pedro, California, to nearly
16,000 feet in the airspace near
Loz Angeles: International Airport.
Eventually heused a pellet pun hed
talien intothe airwith himto shoot
out same balloons to descend. But
after accidentally dropping the zun
overboard, he hit power lines and
was suspended above the ground.

A ladder was brought out for himta
clitnb dowmn.. into thewaiting arms
oflocal law enforcement personnel.

THE AIRCRAFT
Taoday, I'm dedicated to making
cluster balloon flights that are safe,
legal, and reflect well on our flying
cormnunity, Thizis a dream many
ofushad when wewereyoungz—
just grabbingon to a large bunch
ofballoons and floating offinto the
sky, Most of usbecame reazonable
adults and putthisideabehind us,
Butthereizsthat nagginglittle
question: Could it possibly work?
My aireraft istechnically a gas
balloon, It differs from a hot-air
balloon, which abtains its lift by
burning a fuel, such az propane to
makethe envelope ofthe balloon
warmer and therefore less dense

ream many of us had
vere young—just grabbing
rge bunch of balloons and

T into the sky.

(and lighter) than the surounding
air Instead, my cluster balloon sye-
temuses a capivelighter-than -air
gasz Whilethere are about a dozen
lighter-than-air gasses, most have

properties that make them rather

unfriendly to work with, My lifting

agent of choiceis helivm, [thas
about 92 percent ofthe lifting
capacity ofhydrogen, andit’s non-
volatile, nonflarnrmable, nontosde,
and, regrettably expensive.

The balloons themselves vary
in size from about 5.5 feet to about
8.5 feet; we cluster dozens ofthem
together to build a system that tow-
erzroughly 50 feet high, Tolift a
human pilot, plus gear and ballast,
wetypically drain several dozen
bottles ofhelium,

[ breathe from an oxcygen system
and carry a handheld aireraft radia
to speak with the contralling air-
space authority, My transponder
hangsin open air, suspended
beneath my aireraft by a strap that
clipsin by my side.

FLIGHT CHARACTERISTICS

Cluster balloon systems fly differ-
ently than any other aircraft, even
other balloons. &s we've seen, early
cluster ballooning ploneers were
surprized to find themselves at alti-
tudes many thousands of feet above
what they had planned. Yet with
practice, cluster balloon systems
canbe contralled by an experienced
lighter-th an -air pilat,

A standard manned gasballoon
isa“zero-pressure” system, the
envelope ofthe balloon iz open on
thebottom at a narrow point called
the appendix. The gazproviding the
liftis freeto
expand as
atmospherie
pressure
decreaszes with
altitude, When
theballoonis
taut, the gas
contnuesto
expand and
escapes freely
through the
open appendix This allows a stan-
dard gaz balloon to reach a pressure
altitude—a float altitude where the
aireraftlevels out,

However, our cluster balloons
are zealed at the bottorn, just like
atoy balloon. & swe climb, the

lanathan Trappe will attend Airvienture
010 and planz to laund a duster balloon
I e weel, In mid-

balloons themselves expand. In
flight we end up displacing an
increasingvolwme ofalessdense ain
An aeronautical engineer might say
thattheincreased cross-sectonal
area of sn extensible balloon at
higher altitude iz almost perfectly
countered by the reduction inlacal
air density, Theresultis thatliftis
preserved; we get alitude for free,

The only caveat is that onehasto
make smure to fill the balloonz using a
protocal wheretheballoon s are given
room for expanson zo they don't
spontaneously burstin flight. Alse,
sinceliftiz preserved even at ever-
incressing altitudes, wehavetobe
sure notto bump into Class 4 airspace
(18,000 to 60000 feet rnean sealevel ),
There areno instrument flizht rules
rated balloons, and we need a waiver
to goup into that airspace,

WA 233,012



CHASING DR“AMS FLYING (LUSTER BALLOONS

Expanded size

As the bolloon cluster ascends into less dense atmosphere, the bailoons
expand. The same amount of helium then occupies a larger volume,
while providing the same amount of lift.

AIRCRAFT DATA

Aircraft Name: The Spirit Cluster

Departure Point: RALFIGH FXEC: The Raleigh Executive Jetport
@ Sanford-Lee County

Landing Point; Near Freemont , North Caroling (N25 34.527, W7 57.265)

Balloon Count: 57

Balloon Size: from 5.5 to 8.5 feet diameter

Peak Altitude: 7,47 feet

In—flight Duration: 13 hours, 36 minutes, 57 seconds
Distance Flown (track over the ground): 109 miles

Significance: first ever cluster batloon system te lounch in the davlight
and fiy through the night; longest dacumented flight by cluster balloons.

26, Sport Aviation Iune 200

INITIATING A CLIMB,

OR ARRESTING A DESCENT

Aswe assemble our cluster balloon
system on the airfield, a process that
takes about three hours, we start with
hundreds of pounds of extra weight
to hold the aircraft in place. To initi-
ate flight, the pilot slowly removes
weights until the desired level of
positive buoyancy is attained.

By the time we launch, we still
have a good amount of extra weight.
This extra weight, in the form of
water ballast, can be thought of as
fuel. If we want to climb, we release
ballast; the water falls from the sys-
tem, turning from a steady stream
into an unbounded number of drop-
lets that gracefully arc back to earth,
and we climb.

If you don't have any ballast left,
it is somewhat like running out of
fuel. This reminds one of the old pilot
adage “When is the only time you
have too much fuel?” Answer: “When
you're on fire.” But, what if your fuel
is water? Can you have too much? For
us, more ballast means more options,
and we take off with plenty.

INITIATING A DESCENT,
OR ARRESTING A CLIMB,
I joke about Dr. Piceard using his
revolver to control flight, but the
principle is certainly correct. When
the cluster balloon pilot reaches a
point in flight where he wants to
arrest his ascent, he must make a
flight input. We do this by—and
we've heard all the jokes—venting
gas. That is, we release a controlled
amount of the lighter-than-air gas.
We can do this by poppingindi-
vidual balloons during flight;
however, this creates a tremendous
sound that rather interrupts our quiet
enjoyment of silent flight. Remember,
these individual balloons range up to
8 feet in diameter; one doesin’t pop
them with a pin; a knife works quite
handily. (Wocom!) However, this
sudden release of helium can cause
the entire system to shake suddenly —
which can be somewhat dramatic
when suspended in a tiny harness
thousands of feet in the air.

Or we can cut away balloons and
allow them to float away, literally
up into the stratosphere. Our tests
demonstrate that the balloons will
typically float into very thin air
before rupturing, typically some-
where above the Armstrong Line:
say, 65,000 feet, This is rather like
the millions of weather balloons the
National Weather Service has
launched since the 1930s.

Ancther option is to release helium
from individual balloons. On my first
cluster balloon system, [ rigged up a
series of clever vents involving tubes
and shutoft valves connected down to
the gondola; they didn’t work at all.
(It turns out the helium wants to go
up, not down a tube and out a valve.)
This experiment reliably demon-
strated the invalidity of our approach.

Finally, one could let nature run its
course via two methods. The helium
providing our lift would eventually
diffuse through the membrane of the
balloon, just like it does with a toy bal-
loon that winds up on the floor the day
after a party. In practice, however,
nightfall comes before helium diffu-
sion has a chanee to have much of an
impact. When the sun sets, the bal-
loons cool and contract; this initiates a
descent of our cluster balloon system,
just like it does in a standard gas bal-
loon. The evening cooling brings us
back to earth, and we have to expend
ballast to remain aloft.

STEERING
Balloonists steer by ¢limbing or
descending to take advantage of invis-
ible currents of air at different altitudes,
selecting the wind that will bring us to
our desired destination. Balloon pilots
will sometimes scout out a narrow
band of wind only 50 feet high and
park their balloon in that stream to
guide them to their intended field.
In competition, experienced hot-
air balloonists will launch miles
from the competition target and
drop a baggie on an “X” before flying
on to their next target; accuracy is
sometinmes measured in rather small
units, where 3 inches from the “X”
might get you second place.

[usTRATION B GARY COX
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Flying Through the Night...
and setting a World Record

noeariy April, members of EAA Chapter 1114 of Cary,

Marth Caroling, pius volunteers from the Wings of

Coroling fving ciub, helped me staond o L5-foot-high
tovear of balioons, building @ manned gircraft that was
christened The Spirit Cluster.

v AM HOEPHIH

That daywe attached 57 balloonsto a small harness,
and | floated into the sl above Morth Garolina for a phato
shioot with EAA forthis article... and, possibly, to male my
first flight throu gh the night, After sam pling the winds up to
7000 feet, | verfied that the weather farecasts were comect,
and | made the dedsion to attern pt to survive the night,

This would be a first; | had flown cluster balloan
systarms on flights of up to10 hours, but | had never
attempted to tale the system into the darlk sl Aftermy
decisionwas made, | deployed my night aviation lights,
and floated into the quiet night, The sun set, and |
wouldn't seethe earth for another dozen haurs,

With perrnission from air traffic cortrallers, | floated
above Morth Carolina’s cpital diy, Baleigh, Warliing with
the tower controller at RaleighiDurham International Airport
IRDUY, who helped maintain safe sepamtion from other air-
maft, | floated about a mile above ry hom e city, enjoving a
soundless nighttime tour of the city lights, before the wind s
shifted and carried me badito the countryside,

At ane point the tower was having difficulty distin-
auishing ry slow-moving system from the surrunding
stars, The controller aslied me to flash the towerwith a

one-rmillion @ndle power spatlight | had onboard, which
gave the cartroller aninstant fix, Even later in the night,
oncethe controller could no langer receive my handheld
radio transmissions—though | could still hear him—the
spatlight again became a communication device, as |
aclnowledged his radio calls with a brilliant flash that
caried over 20 milesthrough the night.

It would be 5 hours of completely silent flight befare
| 'would hear another huran or madine sound, 5ilent
flight is a beautiful thing; it was also a period oftime
that | will never forget, | was not lonely. but rtber d esply
contern plative as | floated without even the hint of a
distant prop ar jet,

| flews for 14 hours non-stop, and welcomed the
sunrise fram the sly, Canyou imagine seeing the sun-
rise while floating a mile high in complete silence?

It was indescribably beautiful,

The retum of the sunwas weloome; it had been below
freezinginthe deep ofthe night, and | was grateful forthe
retum of wamth.

Do you seewhat BAf and its members Gn do? We malie
dreams come true; | had long planned forthis flight, where
wie wiould silentlytravel from day-to-night and then greet
the day once againwithout setting foot onthe earth in
between, all suspended from a cluster af toy balloons,

The spirit of aviationisindeed alive, mee

Por a tima-lapsa slida show hizhlizhting the
building of the tower of balloons, 3 photo gallery,
30 0TS, Visit w5 po ATt ion, org.
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With our cluster balloon system,
wehave an unc ammonly wide array
ofwindsto choose from, 43 1 men-
tHoned, [ get altitude for free, 50 I can
sample the windsupto any reason-
able altitude snd then settleback
intothe cwrrent that best suits my
flight that day.

I'vemade cluster balloon flights
that scrape 18,000 feet. That gave
me an excellent array of steerage
optonszthat day, allowing me to
steer away from Lake Michizan and
Chicago, on that particular occasion,
and into open farmland.

By the way, when climbing up
above 17500 feet, T halted my elimb
for reazons ofregulatory campliance
and air traffic control coordinaton,
not performence. Both the balloons
and Iloveto soar high, wehave a
service cefling that entersthe strato-
sphere, provided we handle the
hurmen physiology components!

FAA RELATIOMSHIP

I'veworked with a wonderful
cadre ofdedicated professdonals at
the FA4, Theseindividualshavea
duty to help maintain a safe flying
enviromment for everyone who
shares the shy. Onceit was demon-
strated that we are certificated
pilots and that we take the safety
of our sport seriously, the FAS
was extremely gracious,

We fly our cluster balloon sys-
temsin strict compliane e with all
Fasregulations The FAL insistson
a fireproofdataplate, sand mineis
somewhat over-enginesred for my
aireraft, We have no flame or source
ofigniton,or anything likely to
burstinto flame! In addidon, we're
flyinghelivm, an inert gas that will
notburn, Butmy dataplateis FAS
compliant and fireproof.

We work with airtraffic contral-
lers both before and during our flight
tohelp ensure a safe, enjovable experi-
ence Wenotifythe sppropriate Flight
Standards Tistrict Office (FADO) any-
timewe will beplanning a flightin
their area, typically at a predeter-
mined fly4in or air show, toletthem
knowtherewill be anunususl sircraft
floating thraugh the skies.

My initial cluster balloon flights
were lown under Part 102 ultralight
rules, With thehelp of EAA | our air-
craft received the first escperimental
exhibition sirworthiness certificate
everizsued to a cluster balloon systerm.

Itwas arare experience to first
persuade the FAA that our particu-
lar aireraft was airworthy and then
to also have the opportunity toteach
the FA4 how our aircraft flies, The
Fad wasrather curious about cer-
tain properties of our systemin
flight, such az“Can you fly level?”
Anzwer: Yes, cartainly, Theismance

of our experimental exhibition cer-
tificate allows ustoparticipate at air
shows and event s that require air-
worthiness certification,

INSPIRATION

E& 4 merbers have a shared passon:
the jov of flight. For some ofus this joy
manifestsitzel fin enginesthatroar or
aerobatic aireraftth at sormersault gla-
riously through the sky. For me, it is
that sound of silencethat c allz me
aloft. There iz no rush of wind; I move
perfectly with the wind,

When our towering cluster of
balloonzlifts off from an adr shosw,
with the pilot suzpended under-
neath, children’s eyes sparklein
wonder. Truthfully, I seethat same
look of arnazement in their parents’
eves Come Monday morning, those
individualz will be talking about all
the amazing things they saw at the
air show, ineluding the man who
slently floated away beneath a
cluster aftoy balloan s

For e, that iz what thiz uncom-
mon form of flight iz about: igniting
wonderin those around us and
instilling the drearn of flizht. cee

JOHATHAK R, TRAPPE, EA0 ST221, i5 3 technicl
projects manager with Locenture his specialty
i5 Mislt mitigation in technical projeds,

¥OU Can resch him through his website at
VWAL, C i) St B it 1. co b,
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