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ear Ejection Scat Ride Gwner,

There have been a fow incidents and accidents this season that have produced some
injuries and one broken ankle. Please fake the lime to read this carefully and to bold a
safety meeting with all your employecs s0 thoge incithents can bi prevented.

tacident #1

}ake of (he Ozarks, Missouri ~

Permanent 120-foot Ejection Seat

Towers Fabricated by Cascade Manufacturing
Faly 2000

Tower Collapsed

Regcription of Incident, '

One of the permancent towers coliapsed while the bungee cords were belng tightencd prior
1o Yaunching the chair. The outside log of the {hroc-sided tower al about 40-feet up from
the ground expesienced a complete failure. The ley was made from solid round bar stock
and Failed right above the flange. [nitial reporta indicate that the leg severed right
through the Rlict weld,

The tower was puied over into the other towerdamaging both towers. Two riders were
injured with & broken ankle the most serinus njury.

Analysis. '

Gravity Works immediaicly coptacted all permaneit Tide nwoers and instructed them 16
have an NDT certified company some out and inspect the tower ley to flange welds on all
toweT Sections,

At this point alt rides have been inspected with only one crack found on a ride in Gulf

Shores, Alabama. This tower was alsp found to have underast in mosi of the tower leg to

flange welds. As of today all deficient welds have been repaired and are just waiting (o
be reinspected. This tower was fabricated by ESCO of Burleson, Fexas.

‘The tower that felt was designed by Chi Lee for & T6-mph wind zone. ‘The wind loads
governed the design of the tower. 1n order to verify thut there are no strange dynamics
after launching the chair that would cauge higher ¢yclic loads than were anticipated, we

hired an independent firem to tost for the stress range the lowex leys are subjected to.
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What we Formd was that the leg siresses are indeed low and at this point would indicaie
an slmost infinite life. The f2ct thal the tower failed aller less than 20,000 launches
would seem to indicate that there wese defects in the towers after manufacturing. The
insurance company is investigating the failure Cirgvity Works will keep everyone
informed as more information is learmed. '

Conective Actiof: '

All permanent rides are to have their leg to Mlange welds inspected annually by 2 cetified
NDT company. The process is to be magnetic particle  This is an casy and effective test
for Jocating surface cracks. I any cracks are found, Gravity Waorks needs te be notified
it ordes to specify the proper repair procedure.

in addition, any crack that would complutely sever s solid 2-tnch steel rod would have
existed For some time before the final failure, Do not become complacent ia your
ispeetions of the tower sections, Every 2000 launches your towers must be inspacted
cotmpletety by your employees.

Incident §2

Pigeon Forge, Tenncssee

70-foot Permanent Ejection Seat
July 2000

Broken Hoist Cable

Deseription of Incident: .
A, hoist cable was severed on a 70-feot permanent Bjection Seal in Pigeon Forge after the
taxsnch was over and the operator was lowering the chair buck to the ground,

After the ride was completed the operator attempted (o lower the chair but the chair
woulid not lower beyond a certain point. The operatn thea tried 1o raise the chair. The
chair rose slightly and then the cable broke causing the chair 1o swing into the tower,

The operator lowered the chair, brought the riders 1o the ground, and unlvaded them The
riders suffered minor injusics and spent the rest of the tollowing day riding the rides for
free :

Analysis:

Afer talking with the operator and ride owner what became apparent was that the ride

was lowered too soon after the chaic was launched The chair was stilf bouncing up and ey Works, .
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down, The sudden reversing of the winch while the chair was still rebounding caused the
Nord winch druia to flip 2 wrap of cable off of the dnam.

‘The cable becaine endangfed and subsequent lowering cansed the cable to hoist in rather
than to pay out cable. 'The hoist cable was then lowered an one side and raised on the
other. This caused the cable to kink severely &s the winch sialled and applied full stall
torque. Thig stall torque was equat to | 80% of maximum lorque  This condition could
cause the cable to see over 4000 pounds.

. The breaking strength of 3/8” XIPS IWRC cable is a little over 15,000 pounds. The
. stalled winch could not generate enough force 1o break the vable unless the cable was
. + seriously datnaged already. .

1. Do not begin lowering the chair untit the chair is no longer bouncing up and down.
All winching systemns need some weight at the end of the cable in order for the cable
to come ofF he winch drum corrsctly. Most hoists usc o heavy ball at the end of the
' hoisting cable to keep some tension on the cable for proper operation of Ihe winch.
: The weight of the bunges cords, swivels, and chair ks more than adequate for the
propes operation of the Nord winching system. However, if the chair is still
rebounding thea there is noi enough weight on the haisting cable for cable 1o peel off

the winch properly.

Gravity Works is destgning a roller systets to keep the cable from flipping off the
Nord winch drum should an operator begin to lawer the chair before the bouncing has
subsided. We should have a system cut &0 afl owness within the next 30 days. The
only maodification to your winches will be to drill (wo mounting holes in your winch —
frame. We will provide the mountiog hardware with the rotier system. e

14

3. Grind the three Nord winch dromn cheek plates to a full radiug. The check plates are
3/3” thick mild steel plates. This rounding of the plates will prevent the cable from
becoming severely kinked shoald o malfinction ever cause the cable to flip off the
drum. Remove the cable completely from the winch drum before grinding the check

plates.
.Ride owners have 30 days from this directive to grind the cheek plates and to install
she rofler system.
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Incldent #3

Daytona Beach, Flerida

-120-foot Permancat Ejection Seat
July 2000

1mproperly Swaged Floist Cable

iwtionof Lcident; . .

I Hoist cables were replaced on a permanent Ejection Seat in Daytona Beach, Florida.

" After the chair was launched and had a few rebonnds the hoist cable slipped through the
. swage Thecable bosarae detached from the swivel causing the chair 10 gwing into one

. of ths: towels. .

Two female {eepage riders were in the chair al the time of the accident. They were
guspended sideways in the chair for about 00 minutes until the fice department was able
tw britg them down. Boih girls suffered minor injurics

Analysis:

. The manufacturer of the cable assembly was contacted and upon examination of the cable
took full responsivility for an improperly awaged slecve on the cable. Lnitial reports seem
10 show that the dead end of the cable was never fully inserted into the sleeve before it
was compressed around the cable

Corrective Actiot:

Because of this accident and ather close calls with the hoisl cables in the past, Gravity
Warks is now requiring ail ride operaturs to purchase their hoist cables from Gravily
Works. We have developod a program with a manufacturer for insuring that hoist cables
for the Ejection Scat are properly made, documented, serialized, and proof Toaded prior to
installation on any Ejection Seat.

‘This quality program will insure that the cables are alt made from one controlled source
fram only domestic wire rope. In addition, each cable will be dynamically tested after
the end is swaged. This oad is 200% of the safe working toad. The safe working load is
14 tons. : '

In addition, the hoist cables must be replaced anmualty of Sooncr if the cable exhibils any
of the wear conditions delineated in the Operation and Maimenance Manual.

Ride ownors have 30 days from this directive to replace the hoist cables with cables

provided by Gravity, Works. Gkvity Wi, Inc,
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