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2.6	 VERTICAL LOAD TAPE REPAIRS

If damage occurs to a load tape, and it is apparent that more than 10% of the fibres are cut or burnt, the damaged 
section must be repaired before a further flight is attempted.   

If pulleys or attachment points inside the balloon need to be removed during repairs, refer to section 2.8 for the 
approved method of re-attachment.

Note:	 The lengths given in the tables and diagrams are the initial measurements.  After 
sewing the joints there will be some shrinkage of the tape and an overall reduction 
in length of the joint.

i)	 Determine the type of load tape, thread and joint method required from the tables below.  Due to changes 
in suppliers different materials are used depending on the serial number of the balloon.  Diagrams of all 
joint methods are on page 5.

Model Applicable Serial Numbers Load Tape Thread Stitch length Joints

EX-65, B-77 All 20mm KP2307 KP2606 5 per 25mm A1, A2, A3

G-450 All 35mm KP2323 KP2608 5 per 25mm B1, B2, B3

B-105
C-56, C-65, C-77
D-77, D-84, D-90, D-105
E-120, E-140

upto and including 305 25mm KP2308 KP2606 5 per 25mm B1, B2, B3

B-105
C-56, C-65, C-77
D-77, D-84, D-90, D-105
E-120, E-140

greater than 305 25mm KP2321 KP2608 5 per 25mm B1, B2, B3

B-105
C-56, C-65, C-77
D-77, D-84, D-90, D-105
E-120, E-140, BOX-90

greater than 380 25mm KP2329 KP2608 5 per 25mm B1, B2, B3

E-160, E-180, E-210
E-240, E-260, E-300 upto and including 305 25mm KP2306 KP2606 5 per 25mm B1, B2, B3

E-160, E-180, E-210
E-240, E-260, E-300 greater than 305 25mm KP2322 KP2608 5 per 25mm B1, B2, B3

B-350, B-400 upto and including 344 35mm KP2314 KP2606 5 per 25mm B1, B3, B4

B-350, B-400 greater than 344 35mm KP2323 KP2608 5 per 25mm B1, B2, B3

ii)	 Unpick the damaged section of load tape ensuring that the fabric is unpicked for 400mm each side of the 
damaged section.

iii)	 Join in a new section of load tape as required making sure that the correct final length is obtained.

Where the suspension joint is damaged a new suspension joint can be made directly onto the existing flying wire 
(subject to successful inspection of the flying wire - refer to 1.1.14) and the new section joined to the existing load 
tape above the new suspension joint.  

Similarly, a new crown ring joint can be added with the new section joined in below the crown ring.

iv)	W hen the load tape overlap joint is complete, the balloon fabric can be sewn back onto the load tape.
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Model - these dimensions apply to Joints B1, B2, B3 Dim A DIM B Dim C

B-105, C-56, C-65, C-77, D-77, D-84, D-90, D-105, E-120, E-140, E-160, E-180, E-210, 
E-240, E-260, E-300 170 25 240

B-350, B-400, G-450 200 35 290

B

A

B

The stitch pattern is ten rows along 
the length of the join in 

reverse "w" pattern

B

A

B

A

C

240

170

OVERSEW

20

20

The stitch pattern is six parallel rows along 
the length of the join with one stitch across 

the tape to the next row.

170

20

CROWN RING

170

OVERSEW

CROWN RING

20

Joint A1
Crown ring

Joint A2
Overlap

Joint A3
Suspension

Joint B1
Crown ring

Joint B2
Overlap

Joint B3
Suspension

END OF 
OVERLAP

END OF 
OVERLAP

OVERSEW

END OF 
OVERLAP

OVERSEW

END OF 
OVERLAP

OVERSEW

END OF 
OVERLAP

OVERSEW

OVERSEW

END OF 
OVERLAP

END OF 
OVERLAP

OVERSEW

END OF 
OVERLAP

Note: 
All Dimensions in mm

35

200

35

200

600

200

Joint B4
Overlap

OVERSEW

END OF 
OVERLAP

OVERSEW

END OF 
OVERLAP
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iv)	T ie the end to the becket of the upper pulley with an overhand knot.

v)	 A test inflation and functional check must be carried out before returning the balloon to service.

NOTE:	 If the extra rope is not already installed on the balloon, contact Kavanagh Balloons 
technical staff for replacement rope length and details on changing/installing the 
necessary pulleys for a 3:1.

2.12	 Velcro

Two piece velcro style touch tape closure is used on all vent systems for securing the vent panel during inflation 
or in the case of a circular rip panel deflation system, during flight. 

2.12.1	ve lcro cleaning

The performance of the velcro seal is improved by regular cleaning. Carefully remove all materials and debris 
(e.g. grass, thread etc.) trapped in either side of the velcro.

Balloons with velcro circular rip panels are best packed away with the velcro closed as the hook side is abrasive 
and may damage adjacent stitching.

2.12.2	velcro replacement on circular rip panels

WARNING:	 Kavanagh Balloons use two different specifications of velcro depending on the 
application.  The two types are not interchangable or able to be mixed and 
matched.

When replacing velcro on rip panels, use only KP2039 Loop and KP2040 Hook sewn on with metric 30, KP2601 
polyester thread.  

i)	C arefully unpick the old velcro from the backing tape and remove excess threads.

ii)	 Re-sew the new velcro, copying the original method.

Note:	 Both the hook and the loop velcro must be replaced at the same time.

2.12.3	 Velcro replacement on all other deflation systems

Velcro replacement on Parachute Vent, Smart Vent and Lite Vent may be carried out by sewing a matching piece 
of KP2312 loop or KP2315 hook over the top of the existing piece of velcro provided there is no more than two 
layers on any particular velcro tab.  Copy the original sewing method using KP2601 polyester thread.   

2.13	 ENVELOPE Flying wires

Damage to envelope flying wires must not exceed 6 broken strands.  Where flying wires are swaged as pairs, 
damage to one leg of the wire will require replacement of the pair.  Excessive heat damage to flying wires is also 
cause for rejection.  

Heat damage can be identified by a change in colour to a dull blue or brown instead of the normal polished 
metal finish.  “Bluing” of the wire rope indicates that the wire has been heated enough to cause annealing and 
a significant reduction in strength. 

If damage exceeds these limits then the relevant cable or cables must be replaced.

If minor damage occurs, resulting in frayed ends protruding, care should be taken to ensure these are bound or 
glued in place in such a way as to allow for ease of future inspection.   
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2.13.1	 Replacement of ENVELOPE FLYING WIRES

Replacement flying wires must be supplied by Kavanagh Balloons and will be of a reduced length to allow fitting 
with a KP2001 quick link to the existing load tape turn back. 

The specification for the flying wires vary from model to model.  Refer to the following table for the correct 
specification wire rope.

Model Wire Rope Description Swage Thimble
EX-65, B-77, B-105, 
BOX-90 KP2702 3.2mm (1/8”) 7x19 304 Stainless Steel KP2009 KP2003

All other models KP2701 4mm (5/32”) 7x19 304 Stainless Steel KP2004 KP2003

i)	 Unpick the rigging cover.

ii)	C ut the damaged wire away at the load tape suspension joint with wire cutters.  Take care not to damage 
the load tape suspension joint.

iii)	 Inspect the load tape joint and loop for damage or wear.  If the load tape wear exceeds the limits in Section 
2.6 then the load tape must be repaired before the flying wire is replaced.

iv)	 Attach the new flying wire with the supplied quick link and tighten.

v)	S ew the new rigging cover in place. 

NOTE: 	 The load tape suspension joint should never be unpicked to install a replacement 
flying wire. 

NOTE: 	 In situations where the load tape turn back is also damaged, full length flying wires 
attached to a pre-sewn turn back and length of load tape can be supplied so the new 
section of load tape can then be joined in as per section 2.6
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6.2	In spection criteria

6.2.1	Log book

Check the log book is present and that all maintenance and flight entries have been recorded and are up to 
date.

Note the number of hours flown since the last inspection and check that the balloon complies with all current 
Airworthiness Directives as applicable in the country where the balloon is flown.

When the inspection is complete, an entry must be made in the log book to identify the details of the inspection, 
any work carried out and the person and authority under which the inspection and work was carried out.

6.2.2	Com ponent Inspection list

For ease of record keeping section 6.1 can be printed out and used as a check sheet. The table in 6.1.2 can be 
used to record the details of the components inspected.

6.2.3	 ENVELOPE FABRIC AND LOAD TAPES

The general envelope inspection is best carried out during a hot inflation test as it allows easy viewing for damage 
and operation of all control lines.  With the exception of special shape envelopes, when an inflation is not possible, 
a careful, panel by panel inspection may be carried out.  Although recommended, a functional check of the deflation 
system is at the inspectors discretion and must be carried out if there is reason to suspect excessive opening 
force for the deflation system may be required.

NOTE: Special shape envelopes require a hot inflation for inspection

If excessive opening force for the deflation system is found, a line load test must be carried out as per Section 
6.3.4.

Check the heat link for security and the temperature tell tale for indication of overheating.  The heat link is located 
near the top of the balloon on gore 1 and should be a red flagged,120ºC heat link.  

The temperature tell tale must be inspected for indication of overheating.  If the most recent temperature tell tale 
label indicates heating to above 120ºC, even if the heat link is still present, an envelope overheat inspection as 
per 6.3.3 is required.  Tell tale labels must not be removed from the balloon.

If the tell tale is water damaged or illegible, a new tell tale should be installed as per 6.3.3 and the log book entry 
should record the reason for installing the new tell tale.

Check the balloon log book for the total hours logged.  If the envelope has logged more than 300 hours or is 
suspected of having been overheated perform the grab test as described in Section 6.3.1.  The grab test may be 
performed at the inspector’s discretion if the condition of the fabric is in question.

Check the envelope for holes, tears and abrasions.   Small holes or low quality fabric repairs in the lowest six metres 
of the envelope are acceptable, but all other damage must have been repaired using approved methods.

Check the envelope for fabric porosity by sucking or blowing air (by mouth) through the fabric.  If substantial porosity 
is suspected, perform a flight test as described in section 6.3.2 to establish if controllability is in question.

Check all vertical and horizontal tapes for security of stitching.  In particular, inspect the stitching of the crown 
ring and the joints between overlying tapes and the top rim tape as well as the security of the of the load tape to 
rigging wire joints at the bottom of the balloon.  Load tape that has more than 10% of its fibres worn, melted or 
broken or has broken stitching on any joint, is cause for rejection.
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6.2.4	Smar t Vent

Check all pulleys for wear or seizure.  Pulleys with excessive play or pulleys showing signs of seizure or wear 
are cause for rejection.

Any damage to cords or ropes which make up part of the deflation system rigging or controls must not exceed 
10% of the cross sectional area. Even if there is less damage than the specified limit, the part must be replaced 
if it is possible that the damage could cause entanglement or failure which may prevent the smooth operation of 
the deflation system.

Inspect the fabric and load tapes in the vent panel and lip seal for signs of wear, broken stitching or over heating. 
Check and clean velcro tabs if required. 

Check the security of all attachment points for the centre pull deflation line.  Check the top centralising lines and 
guide rings on the under side of the crown ring for wear and abrasion.

If operation of the Smart Vent rip line (centre pull) is difficult - refer to Section 6.3.4 to carry out a line load test.

6.2.5	L ite Vent

Check all pulleys for wear and seizure.  Pulleys with excessive play or pulleys showing signs of seizure or wear 
are cause for rejection.

Any damage to cords or ropes which make up part of the deflation system rigging or controls must not exceed 
10% of the cross sectional area. Even if there is less damage than the specified limit, the part must be replaced 
if it is possible that the damage could cause entanglement or failure which may prevent the smooth operation of 
the deflation system.

Inspect the fabric and load tapes in the vent panel for signs of wear, broken stitching or over heating.  Check 
and clean velcro tabs if required.

Check the security of all attachment points for the centre pull deflation line.  Check all extension ropes for wear 
and condition.  Check the top centralising lines for wear and abrasion.

Check the condition of the reset weight and pulley.  Worn or damaged (leaking or depleted) reset weights must 
be replaced.

If operation of the Lite Vent rip line (centre pull) is difficult - refer to Section 6.3.4 to carry out a line load test.

6.2.6	Para chute Vent

Check all attachment points, centralising lines and shroud lines for wear.

Any damage to cords or ropes which make up part of the deflation system rigging or controls must not exceed 
10% of the cross sectional area. Even if there is less damage than the specified limit, the part must be replaced 
if it is possible that the damage could cause entanglement or failure which may prevent the smooth operation of 
the deflation system.

Inspect the fabric and load tapes in the vent panel for signs of wear, broken stitching or over heating.  Check 
and clean velcro tabs if required.

6.2.7	C ircular rip panel

Inspect the velcro for general condition and operation.  Velcro contaminated with grass or other matter which is 
reducing the performance of the velcro seal should be cleaned as per 2.12.1

Broken hooks and frayed loops on the velcro are indicators that the performance of the seal should be checked.  
If there is any indication of the seal releasing during use, both sides of the velcro should be replaced.



Maintenance Manual

1

Section 7 - Parts List

Issue 4 - Revision 1 - 11th December 2009

SECTION 7 - LIST OF PARTS AND MATERIALS

7.1	 Envelope parts
KA2001 120 degree heat link

KA2006 Lite Vent Reset weight- 5kg

KA2007 Lite Vent Reset weight- 6kg

KP1001 12mm oval steel Karabiner

KP1038 2mm Plaited polyester cord

KP1314 No. 20 Kevlar thread

KP1316 HTN90 Cloth - 90 gsm high tenacity nylon

KP1317 Luckenhaus Cloth - 60 gsm ripstop nylon

KP1318 Duralife Cloth - 68gsm ripstop nylon

KP1319 Nomex Cloth - scoop and base panels

KP1320 K27 Cloth - 80 gsm high tenacity nylon

KP2001 6mm Quick link

KP2002 Vent pulley (large)

KP2003 4mm SS thimble

KP2004 Copper swage for 5/32” wire rope

KP2005 Small pulley for Rotation/Smart/Lite Vent

KP2006 Vent pulley (large with becket)

KP2007 4mm SS Dee shackle for scoop attachment

KP2008 12.7mm Acetal Ball stop for Smart Vent and Lite Vent rigging

KP2024 Temperature tell-tale

KP2038 1/2” x 2.5mm welded ring for scoop

KP2039 50mm Klegttostar velcro loop - Circular rip panels only

KP2040 50mm Klegttostar velcro HOOK - Circular rip panels only

KP2301 16mm  horizontal load tape.

KP2303 48mm load tape.

KP2304 80mm load tape for velcro tab backing.

KP2306 25mm vertical load tape E-160 to E-300

KP2307 20mm vertical Load tape EX-65 & B-77

KP2308 25mm vertical load tape C-56 to E-140

KP2309 25mm black webbing for left rotation vent lower end.

KP2312 Velcro 50mm Velcro (loop) - see KP2039 for circular rip panels

KP2314 35mm polyester load tape for vertical load tapes, B-350 & B-400.

KP2315 Velcro 50mm Velcro (hook) - see KP2040 for circular rip panels

KP2320 25mm green webbing for right rotation vent lower end.

KP2321 25mm vertical load tape C-56 to E-140

KP2322 25mm vertical load tape E-160-E-300

KP2323 35mm vertical load tape, B-350, B-400, G-450

KP2325 80mm rip panel backing

KP2327 35mm vertical load tape, B-350, B-400, G-450

KP2328 25mm vertical load tape E-160 to E-300

KP2329 25mm vertical load tape C-56 to E-140 & Box-90

KP2601 Sewing thread - polyester metric 30 for normal seams.

KP2602 Sewing thread - kevlar metric 35

KP2606 Sewing thread - bonded nylon no. 13 for vertical load tape joins. See Section 1.1.9

KP2607 Sewing thread - polyester metric 20 Attaching pulleys, Velcro, etc.

KP2608 Sewing thread - Polyester 277 for vertical load tape joins & turnbacks
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KP2701 Envelope suspension cables 4mm (5/32”) 7/19 SS

KP2702 Envelope Suspension cables 3.2mm (1/8”) 7/19 SS

KP2706 8mm rope kevlar core - Red  (Smart Vent)

KP2707 8mm rope kevlar core - white (Smart/Lite Vent)

KP2708 8mm kevlar core - red & white  (Lite Vent, Smart Vent & Parachute Vent)

KP2709 2.8mm Vectran shroud line cord

KP2711 4mm polyester rotation vent cord

KP2712 6mm polyester rope for envelope bag

KP2713 12mm polyester crown rope

KP2714 14mm polyester crown rope

KP2715 10mm 16 plait polyester crown rope

KP2719 6mm shock cord for rotation vents and scoops

KP4006 80mm SS snap hook for scoop

7.2	Burner  Parts

KA4008 Vapour hose assembly 2.4 metre

KA4014 5/16” SS Pivot bolts for burner frame

KP4001 Main Liquid hose end coupling 1 1/4” ACME

KP4016 Pilot burner mini ball valve

KP4067 Pilot burner jet

KP4071 Pilot burner electrode

KP4005 Liquid Fire Ball Valve

KP4010 Peizo igniter

KP4013 Ball valve centre 1/2” complete

KP4501 Ball valve 1/2” SS Stem only

KP4502 Ball valve 1/2” seal kit

KP4503 Pressure gauge 0-1600 Kpa

KP4513 socket cap screw for valve blocks (1/4” x 3 1/2”)

KP4602 Main Liquid hose (2200mm)

KP4605 Main Liquid hose (2400mm)

KP4608 Main Liquid hose (3000mm)

KP4609 Main Liquid hose (3200mm)

KP4611 Main Liquid hose (2800mm)

KP4612 Main Liquid hose (3500mm)

7.3	 Fuel tanks

KA3004 Rego dust cap with lanyard

KA3601 Padded tank cover - Worthington

KA3602 Padded tank cover - Kavanagh 55

KA3603 Padded Tank cover - Kavanagh 76

KA3604 Padded Tank cover - Kavanagh 82

KA3605 Liquid  tank valve - QSOV Assembly

KA4003 Comet Vapour pressure regulator assembly

KA5007 Male liquid connector 1 1/4” ACME for QSOV

KA5009 Top block for QSOv

KP1701 Liquid valve spanner - sherwood and QSO valves
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KP1702 Vapour valve spanner - vapour valve with PRV

KP1703 AFL spanner - Automatic fill limiters

KP3605 55L Automatic Fill Limiter

KP3606 82L Automatic Fill Limiter

KP3607 vapour outlet valve (POL) with integral pressure relieve valve

KP3607 Vapour tank valve with Pressure relief valve

KP3608 POL vapour valve plug

KP3610 Male liquid connector 1 1/4” ACME

KP3613 Vapour pilot light hose connector (female)

KP3613 Quick release regulator coupling for pilot hose

KP3614 Liquid outlet elbow M/F 3/8” NPT

KP3615 Liquid outlet valve - sherwood

KP3615 Liquid withdrawal tank valve - Sherwood handwheel

KP3616 76L Automatic Fill Limiter

KP3643 O Ring - Male liquid connector 1 1/4” ACME

KP3644 Bonnet & Stem assy for Sherwood Liquid valve (KP3615)

KP3646 Gasket, Automatic Fill Limiter 1 3/4” ACME

KP3657 Vapour regulator - Bullfinch Tinyreg

KP3660 Gasket - Male liquid connector 1 1/4” ACME

KP3678 Contents gauge gasket (all models)

KP3692 Automatic Fill Limiter Cap

KP3703 Bonnet & Stem assy for Sherwood vapour valve with PRV (KP3607)

KP4064 Contents gauge screws (all models)

7.4	Ba sket Parts

KA3001 50m handling line, rolled in bag

KA3003 Tank strap

KA3005 Bracket for Fire extinguisher

KA3023 Pilot Restraint Harness

KP1001 3000Kg steel karabiner

KP2001 Quick link for cross bracing

KP2314 Webbing for cross bracing

KP2323 Webbing for cross bracing

KP3001 Basket suspension cables 1/4” 7/19 SS

KP3002 6mm SS thimble

KP3006 Nylon Burner poles (black)  Length as required.

KP3009 Copper swage for 1/4” wire rope

KP3010 70mm SS snap shackle for handling line

KP3027 Fire extinguisher 1kg dry powder B(E)

KP3037 Turnbuckle for cross bracing

KP3050 10mm Eye Bolt for cross bracing

KP3403 90x45 Keruing F22 Runners for large partitioned baskets

KP3404 75x45 Keruing F22 Runners for small to medium partitioned baskets

KP3406 75x38 Keruing F22 Runners for small baskets

KP3805 14mm 16 plait polyester rope basket handles

KP3806 24mm nylon rope outer basket handles
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