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SECTION 3
BALLOON FLIGHT MANUAL
FIREFLY SERIES NORMALPROCEDURES
LEVEL FLIGHT

Level flight is more fuel-efficlent than climbs and descents. In all fight,
controlling the balloon with bumer alone is more fuel-efficient than
alternating between bumer and envelope valve,

DESCENDING
Start descent either by opening the envelope valve or by allowing the

envelope 1o cool. Control the rate of descent with burner and envelope
valve,

During descent, the envelope may distort and the balloon may slowly
rotate. If the lower part of the envelope tends to close, use short bums to
stabilize the descent,

Rates of descent up to 500 ft. (152m.) per minute are recommended as
normal procedure. For faster rates of descent, consult SECTION 5,
PERFORMANCE. Alwaysstart recovery rom any descent early enough
larccover tolevel flightand full control well above the level ofdangerous
obstacles.

CAUTION
LONG BURNS MAY BE NECESSARY TORECOVER FROMRAPID
DESCENT, ALLOW FOR CONTINUED AFTER-B URN INCREASE
IN ENVELOPE TEMPERATURE TO AVOID EXCEEDING THE
LIMIT, EXERCISESPECIAL CARE WHEN USING DOUBLEBURN-
ERS. BEWARE OF BURNER FLAME INSTABILITY (SEC. 4.5)

PRIOR TO LANDING
(1) Stow and secure all loose gear,

(2) Check for fuel quantity and pressure adequate (o clear obstacles
and land. Plan ahead (o avold swilching tanks during the landing,

FAA APPROVED MAY 20, 1992 3-15
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SECTION 3
NORMALPROCEDURES

(3) Assure that tank restraints are snug and that all valves not
to be used for landing are firmly closed.
(4) Remind passengers of landing procedures,

LANDING

Allow for wind speeds In planning the landing approach. During ap-
proach, limit descent rates to avoid:

(1) Excessive burning to clear obstacles,
(2) Extensive final burning resulting in touchdown with a hot enve-
lope,

The best approach ends in touchdown (as gentle as possible) wilh the
envelope below equilibrium temperature and cooling rapidly as the pllot
continues to hold theenvelope valveopen, Advantagesof acoolenvelope
become especially important in windy condlitlons:

(1) Less effort to open/hold open the envelope valve,

(2) Quicker response to the valve for rapid descent if necessary,

(3) Less probability of rebound after louchdown and less forcible
rebound if one does occur.

(4) Quicker envelope laydown and deflation to avoid dragging after
. touchdown,

Limitatons on using the envelope valve do not apply for land ing, The
valve may be used at the pilot’s discretion - and discretion is required
because:

(1) Descent rates that seem gentle at higher altides may be faster

) than desired for landing.
" (2) Descent from wind into calmer air may slow the envelope and
Increaso relative wind across the 1o » producing false liftand at the
same lime cooling the envelope, As descent continues, false lif

will ccase, allowing the cooled envelope 1o descend at an
increased ralo,
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FIREFLY SERIES NORMALPROCEDURES
3.6 LANDING (cont'd) -

3) Lowercnvelopolempmlummakalhavalvceulerl.oopen
and also increaso response (o the valve.

(4) Lower altitudes increase response (o the valve and leave
Insufficient time to correct from over-valving,

CAUTION
OVER-VALVING AT LOW ALTITUDE CAN RESULT IN UNCON-
TROLLED DESCENT TO A HARD LANDING. EXERCISE BX-
‘TREMECAREWHENLANDI NG ATDESCENTRATES APPROACH-

ING 500 FEET PER MINUTE AND/OR IN WINDS ABOVE 7 MILES
PER HOUR.,

FOR HARD LANDINGS, SEE SECTION 4.4

Sclecta landing site as frec as possible from obstacles that might damage
the balloon - but with this exception:

DO NOT HESITATE TO RISK DAMAGE AND/OR HARD LAND.-
INGS TO AVOID ANY POSSIBILITY OF CONTACT WITH POW-
ERLINES OR OTHER DANGEROUS OBSTACLES. FOR DANGER-
OUS OBSTACLES, SERE SECTION 4.1,

Sclect a landing site where the pllot alone can control the landing, A
ground handling line should be deployed only In very calm conditions,

In avoiding dangerous obstacles, do not depend upon ground personnel
for restraint of handling line or carrlage,

CAUTION
FIREFLY BALLOONS DROP LINEIS NOT A TETHER LINE. DO
NOT USE IT TO FORCIBLY RESTRAIN A BALLOON.

FAA APPROVED MAY 20, 1992 3-17
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3.6 LANDING (cont'd)

Just prior to touchdown:

(1) Make sure (hat the Trigger Valve (and/or Fire 2 Valve ifin
use) Is firmly closed.

(2) Close the Pilot Light Safety ShutOff,

Action (2) Is a precaution against possibility (hat pilot lights or
accldental burning might damage the envelope or Ignite anything
at the landing site. Note that (2) commits the pilot 1o the landing
and must bo delayed until possibility of a missed approach Is past,

For landings 1o be followed by another take-off, provided touchdown js
gentle and winds are light:

(1) Action (2) above may be omitted, leaving the bumer operable, If
. however, itisseen thattouchdown willbe harderor winds sironger

than expected, close the ShutOff and then relight pilot lights after
the landing is complete,

(2) Keep the envelope inflated and erect, but at well below equilib-
rium lomperature,

(3)  Bnsure that the balloon is properly restralned before exchanging
passengers, Exiting passengers givetheelfect of added lify, Wind-
flow over the envelope may provide lemporary false lifi.

(4)  Brief new passengers and repeat appropriate pre-flight checks
before take-off,

i

Alter touchdown:

(1) Incalm conditions or in very light wind, use the crown linc
10 pull the envelope aside so it does nol deflate around (he
carriage. Laying the carriage over loward the delating
envelope makes lLeasier 1o provent suspension cables, skirg
or eavelope from contacting hot burner coils,

(2) In windy conditions, deflate the envelope Quickly so it
cannot drag the carrlage,

FAA APPROVED MAY 20, 1992 3-18
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3.6 LANDING (cont'd)

(3) If rebound s forcible, release the envelope line when

rebound pulls it upward and then re-open the valve as soon
as possible, ,

Alter landing, bleed all fuel lines:

(1)  Mako sure that all valves on all tanks are firmly closed.

(2)  Check for safety before bleeding fuel lines, If necessary,
postpone (3) to a safle location,

(3)  Open the Trigger Valve and the Pilot Light Safety ShutOfr,
Do not leave the pilot light system pressurized for long
periods of time, i.e., do not leave the system with Pilot

Light Valve open and Pilot Light Safety ShutOIf closed for
extended perlods.

FAA APPROVED MAY 20, 1992 319
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3.7 PACKUP AND STORAGE
3.7.1 ENVELOPB

() Anerdeflation iscompleted, disengage and stow suspension cable
loggles in their marked storage loops.

(2)  Remove Mechanical Temperature Gauge if installed,

() Dry wet envelopes before slorage,

) Pack the envelope and store out of sunlight as soon as possible,

3.7.2 FUEL SYSTEM

Aller assuring that no fuel i trapped in any line, close the Trigger Valve,
Leave the Pilot Light Safety ShutOff in open position,

Belore transport:

(1)  Dismount the burner from the burner support.

(2)  Adjust fuel hoses so they do not contact tanks, vibrale against
damaging objects, or protrude enough to be hit and damaged
during travel, Cord or leather lacing may be used 10 secure hoscs,

CAUTION

TRANSPORT TANKS IN POSITION INTHECARRIAGETO AVOID

VALVE DAMAGE THAT MIGHT OCCUR BECAUSE OF THE TOP
COLLAR CUTOUT.

For long periods of siorage and/or for slorage al low temperatures, it is
recommended that tanks be filled to the legal (80%) limit to avoid
conlamination from internal moisture condensation,

CAUTION

RISING TEMPERATURE MAY CAUSE THE TANK SAFETY
VALVE TO RELEASE PROPANE, STORE TANKS OR CARRIAGE
WITHTANKSINSTALLEDIN AWELL-VENTILATED PLACE. DO
NOT STORE UNDERGROUND OR INSIDE AN ENCLOSURE OR
NEAR ANY POSSIBLE IGNITION SOURCE.
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4.3 FUEL LEAKS (cont'd

Fire fed by Main Fuel System leak:

(1) Lock Trigger Valve open (decreases pressure feeding fire).
(2) Close tank valve on tank in use (other Lank valves should
already be closed).

(3) Close Pilot Light Safety ShulOff,

(4) After fire is out, relight pilot lights and land on Fire 2, See
Fire 2 CAUTION above,

Trigger Valve O-Ring leak:
(1) Lock Trigger Valve open and leave it open,
(2) Ifleak stops, land using the tank valve to control the burner,

(3) 1fleak does not stop, close the tank valve and larid on Fire
2. see Fire 2 CAUTION above,

Tank Valve Stem leak: .
(1) Open tank valve fully,

(2) If leak does not stop, close tank valve securely and land
using fuel from other tanks,

Pilot Light System leak:
(1) Close Pilot Light Safety Shutoff,
(2) Close Pilot Light Valve on Tank No.1.
(3) Ifleak stops, follow procedure in SECTION 4.2.2, BURNER
RELIGHT, Pilot Lights Inoperative,

(4) 1f leak does not stop, snap the Pilot Valve open and shut

several times,

(5) If leak cannot be stopped by any means, re-open the Pilot
Light Safety ShutOff (diverts leak away from pilot/passen-
gers) but do not relight pilot lights or operate any other
Ignition source, Prepare for a hard, bumer-off landing,

FAA APPROVED MAY M?” 44
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44 HARD LANDINGS

Consider any landing at a descent rate exceeding 500 fi,
per minute an emergency, The faster the descent, the more likely

are Injury to occupants and damage o the balloon. FOR HARD
LANDINGS, BXPECT THE FOLLOWING:

The eavelope will continue to descend afier carriage impacit.
(1) Skirtand suspension cables willdescend upon oraround the

carriage, :
(2) Slack cables may enler the carriage,

The envelope will then reverse directions, elongating as it re-
bounds, temporarily uncontrollable,
(1) Suspension cables will snap taul as rebound lifts the car-
~ riage off the ground,
(2) The envelope valve line will be pulled upward forcefully,

(3) If ground wind Is present, the balloon will move downwind
during rebound,

The balloon will then return to the ground more gently, The cooler
the envelope, the less the force and height of the rebound, An
cavelope above equilibrium lemperature (or one suddenly re-

lieved of occupant welght) will auempt to tumn a rebound Into
another take-off,

FOR HARD LANDINGS, USE THE FOLLOWING PROCE-
DURES;

(1) Brief passengers. Assure that all fuel lank restraints arc
snug and that gear is secure,

(2) Clossall valves on all fuel sysiems sccurely before impact,
Make sure that no ignition source is operaling or operable,

(3) Take a firm handgrip on the envelope valve line before
impact,

(4) On impact, pull the envelope valve fully open,

(5) Keep clear of or below any slack suspension cables (hat

eater the carriage, Rebound will snap these cables upward
forcefully,

(6) Release the envelops valve line when the force of rebound

and elongation pulls it upward, Donotattempt o overcome
this force.

FAA APPROVED MAY 20, 1992
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44 HARD LANDINGS (cont'd)

(7) Atmaximum envelope elongation, again pull the envelope
valve [ully open,

4.5 BURNER FLAME INSTABILITY ("SWoosH")
Certain conditions, generally assoclated with low ambient
nir densities, may cause lame Instabitity after several scconds of
continuous burner operation,
Under these conditions, Mlameout can occur:
(1) There is a change In the sound of the burner flame - a
“swoosh” nolse, ,
If burning is continued—
(2) The burner flame may decrease In size and velocity.
Il burning is still continued
(3) Bumer flame and pllot lights may bo extinguished,
Flamcout can usually be avoided by ending the burn at the initial
“swoosh” sound and leaving the burner off foroncor lwo seconds,
Further “swoosh” can be avolded by using short burmns,
CAUTION i
TEST LONG BURNS FOR FLAME INSTABILITY BEFORE
RELYING ON THEM FOR ARRESTING RAPID DESCENT
OR CLEARING OBSTACLES,
4.6 ENVELOPE DAMAGE
Ifdamage occurs during inflation or take-off » lerminate the flight,
If damage occurs during (light (such as in severe turbulence) bum
only enough to keep the envelope fully inflated uniif the balloon
climbs or descends into more stable air. Land as soon as possible,
FAA APPROVED MAY 20, 1992 4-6
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SECTION 4

4.6 ENVELOPE DAMAGE (cont'd)

Ifan envelope has sustalned major structural damage, do not open

the envelope valve, Keep the eavelopo fully Infated and allow it
to cool and descend gradually,

47 BNVELOPE OVER-TEMPERATURRE
If the envelope temperature limit is likely to be exceeded:

(1) Reduce burner use and continus flight with reduced lem-
perature. Try a lower altitude,

) If envelope temperature is not reduced 10 an acceplable
level, land and Investigate cause,

If the envelope temperature limit is exceeded:
(1) Inspection of envelope fabric by FAA-certified repairper-
son s required bofore further fight,
(2) A logbook entry of the inspection is required.

48 MAIN FUEL SYSTEM FAILURE
Use Fire 2. Take extra care in directing Fire 2 flame
in windy or turbulent conditions, Land as soon ag possible.

SLOW RESPONSE, BXBRCISBSPBCIALCAREIN KEEPING
DESCENTRATES UNDER CONTROL WHEN USING FIRE2

ALONE.
FAA APPROVED MAY Wf92 47
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