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Fioowr Fidex & Parts GmbH - Mooggasss 4 - Dge5so Offenba:g .
Zlarer Rides & Parts GmbH

Moosgasse 4
02-94560 Offenberg
To: WAVE SWINGER OWNERS Tal. (+45) 001/01 0840
Fax (+49) 981/999027
e-malk mw-evo @ zierer.com

. March 29" 2000
Thre ; - it Zoichen Urers 2elonen: Dazyer:
\mmﬁi@:ﬁ dated: Your relgrencs; QU eftdnce; Dite:

WAVE SWINGER MAINTENANGE DIRECTIONS
Dear Sirs

Since we have experienced strong requests for maintenance instructions for the
Wave Swinger ride from our clients durlng the past months, we take the opportunity
o provide you today with a general compitation of the malor and regular
maintenance measures requited for the ride,

This general check list and instructions wili halp you to sliminate periods of disuse or
down fime of your Wave Swingst ride or at least fo reduce them,

Subsequent fisted you wil} find the required inspection and malntenance work as well
as general references of tolerances angd permissible imils for safety units of the fide
which have to be checked and maintained regularly,

1 Tobe checked and exchanged regularly:

of operation at the iatest, Afterwards an ol change will becoma due after
every 2500 hours of operation ar after two years at the latest.

Wheh exchanging the hydraulic of the filter elements have 1o be replaced as

well. Apart from that the fitter elements shall be ragularly exchanged once a
year,
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Rides & Pariy

The complete set of lift cables (4 pleces) needs to be tharoughly checked for _
bregk. deformation, undue elongation and wear after 400 hours of ride
operation or every secand month (please tafer to DIN 15020 for detalled
information or to the supplement to the manual)

But basically it Is essential o completely replace the lift cahles afier every
sacond year,

- High pressure hose eompl. {ta ba axchanged afer tvery tix yaars tccording to BG-regulation
HZ1/74 - Sstoty rules for hydrauiic hase plping)

2  Experiences proved that after 5.6 years of tide operation especially thosa
fids units described hereunder are strongly worn out and require an exchange
(the rates of wear and tear always apply for the most worn out part).

3

Unit . Limit of wear
- shackle 1.0 to. 1.5mm
- shackle 1,6 to0. 15190 2.0 mm
~ 8-hook : 1.5t0 25 mm
~ spraader har 20t 3,0 mm
~ chaln ring/ VA-shackls 0,810 1,0 mm
- seat chains and spiit finkg 1510 2,0 mm

in addition ajso the foliowing parts are wom out after 8.6 yeare

- tubber element for sade ¢oupling
- nylon pads af teloscopa
- carbon brushes at mast and basket

3 Asartule the pearta ligted hereunder are Worn out aftor 10 yearg:

- gulde rollers and hatts for basket

- bolts and bushes of the cable pulley
- slewing rim basket / mast

- pittion basket / mast

M:\ZRF\ALLG\WSERS'-‘W.QOG



Rides & Parts

we have experienced that the following parts will be womn out after 10 years as
well and therefore need o be exchanged of require new bearing:

- hydraulic motors
- rotary switch unit
- lifting cylinder

We very much hops that the abave directions and recommendations wil assist you
fh casrying out maintenanoe works at the Wave Swinger much more calcutated and
effective so that tha operatlonal and service lifs of the ride will be increased
significantly.

it you should reguirs help and aksistance from an ex

peft technician we will be glad to
provide you with an apprapriate quotation. ‘

Best regards

Dieter Hopfner jr. / Project Manager

M:!ZRFNLGWSERSAN.DQC
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State of New Jersey Karussell- und Fahrzeugbau GmbH
Attn: Paul Sachdeva, P.E. Moosgasse 4, 94560 Offenberg
Bureau of Code Services Deutschland / Germany

P.O. Box 816 _ TEL :+49/991/9106-38

Trenton, NJ — 08625-0816 FAX:+49/991/999027

E-MALL : service@zierer.com
DATE : 20.06.01

Wave Swinger 042x45 at Six Flags Great Adventure
Re: Your letter from June 13, 2001 — Flying Wave Ride (NJ#00342)

Dear Paul

Regarding your questions I would like to inform: _
1) we made no recommendations for NDT, further we do not have a bulletin or manual

which shows recommendations for NDT on the Wave Swinger h '
2) we have not received a notification

3) we didn "t get consulted regarding setting up of the NDT criteria
4) we didn ‘'t make a recommendation regarding setting up of the NDT criteria

Regarding questions 5 to 9 please get in contact with Six Flags.

Hope'above is helpful for you

Best regards .-
S

<

Martin Weichselgartr:ier .
Zierer Karussell- und Fahrzeugbau Gmb
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Karussel- und Spezial-
¥ ZIERERKanssell- und Spezisimaschinenbay GmbH maschinenbau GmbH

Josel-Wallner-Str. 10, D 94468 Deggendord

Versand+Lieferanschrift:
Delivery Address:
Neuhausen

Moaosgasse 4

D-94560 Offenberg

Telefon:

{+49) 991 91060 Zentrale
(+49) 991910638 Service
Telefax:

{+49) 991 910684 Verkauf/Sales
{+49) 991 910683 Service
{+48} 091 810624 Technik!

Engineering

E-Mail:
info@zierertides.de
service@zierer-rides.de

thre Nachricht vorm: Ihre Zeichen: Unser Zeichen: Tel.-Ourchwaht: Datum: Inteme,t: .
Your messagae dated:  Your refarence: Our reference: Direct Line: Date: www.zierer-rides.de
. +49 991 9106-40 08.07.2003

Update on wear limits — Zierer Wave Swinger Ride

To whom it may concern

Regarding some confusion on some wear limits we would like to update our customers with an extract
from our service/maintenance manual of the fatest Wave Swinger Modet.

Remark: :

Please note that the attached text and drawingsrelates to our latest Wave Swinger— Park model. So,

there might be some slight differences in comparison with the hanging system of our older Wave

Swingers as well to the transportable Wave Swinger models. For example:

- chain rings are used on the older Wave Swinger models instead of our new chain shackles

- transportable model does not have the 1,6t0., 1,0to. shackles and has no nylon bush at the center
bore hole of the spreader bar

The indicated allowable tolerances and wear limits are valid for all Zierer Wave Swinger models, and
relate to the criginal Zierer parts and units.

For questions don't hesitate and get in contact with us.

ZIERER Karussel- und
Spezialmaschinenbau GmbH
Martin Weichselgartner

Tel.:  (+49)991 910640

Fax: {(+49) 991910683

Mobil:  (+49) 170 3137666

E-Mail: m.weichselgartner@ziererrides.de
Net: www.zierer-rides.de




Wear Limits and NoMestructive Testing

Material wear of 3% is to be reported to the manufacturer; compenents showing a material wear of 5% should be replaced.
However, this is only a rough guideline and the system must be inspected and maintained on a regular basis. Unusual noises or
instability occurring during operation should be reported to the manufacturer in order to make necessary adjustments or to even
replace components before they reach the wear limit.

At the end of each seasomut at least or1¢e a yeasll structural components, such as sweeps, basket and mast base along
with any attachments and fasteners have to be inspected thoroughly. After 3 to 5 years or when cracks in material or in welding

seams appear the components should undergo non-destructive material tests.

Seat Chains, Seat Chain Terminal Links and Chain Shackles - 3
After a maximum of 1200 hours of operation or semi annually a thorough check of chains ﬁ'::;_:ﬂf'gf
and suspension has to be carried out. Chain links and terminal inks wom down fo a ? M=~ Chain
remaining strength of 3.5mm must be exchanged. The measurement has to be takenat | e vy shackle
those links, which show the most wea. It is the responsibility of the ride owner fo see to “ruih—-—-
these inspections being carried out. . f"’"i‘ﬂ"l Terminal link
Chain shackles should be inspected together with the seat chains and have to be replaced N'H‘ Ny rermina fin
if the remaining strength is 6.0mm (tmm wgar) or less. L{l' iii

oo

Visual Inspection A 1y
Look for external failures, deformation, cracks, wear and corrosion pite. f necessary clean e cians vefore visual inspaction.
-Only use cleaning agents, which do not affect the material of the chain. ‘

Replacement

a) Wear

Terminal links and chain with Enks which show wear of more than 10% of the nominal thickness (in this case 0,5mm) are to be
discarded. :

b) Elongation caused plastic deformation

When the outside length of a chain link (terminating link) has exceeded 3% of the nominal dimension (28,3mmj) due to plasfic
deformation, the chain {or the ferminating link} has to be exchanged. ‘

¢) Enlargement of pitch through wear

Chains, which have experienced an enlargement of the pitch (pitch = inner length) of 8% caused by wear, including single iinks,
(ln this case inner length = 20mm) are to be discarded. On suspension links and end links the entargement of pitch may not
exceed10%. '

Checking for Flaws ‘

The chains have to undergo a special examination after maximum 3 years. The chains can be examined either by using the
crack detection method, (magnetic crack detection or dye penetration test) or a load test with subsequent visual inspection.
This load test is to be performed with 1,5 times the load capacity. Subsequent to the load test the chains have to undergo
another visual inspection. If deformed and damaged links are-detected the respective chain has to be replaced.

ESSENTIAL INFORMATION FOR THE USE OF CHAINS MADE OF STAINLESS STEEL
Improper treatment of stainless steel chains will lead to loss of rust prdection!!

i the protective layer on the chain surface is damaged the chain is no longer protected against comrosion.
Piease follow the instructions below to avoid loss of rust protection:

® Do not drag the chains along steel or metal parts during instaflafon.

® Do not do any grinding {using an angle grinder for instance) or welding jobs near the chains. Sparks too will damage the
chain surface.

® Do not use tools, which are normally used for working on untreated steel (for example wire brushes, grinding wheels ..)
® Always remove industrial dust by cleaning the chains regularly.

® Tempering colors as caused by welding for instance, will also result in corrosion if the stains are not thoroughly removed
from the chains.

NOTE: Any corrosive material touching stainless steel chains may cause deterioration of the chains rust protection!

That means only carrect treatment of the chains will guarantee rustfree chains. Improper handling and disregarding the above
guidelines will probably lead to strong cormosion of stainless steel chains within only one year.

2



Neither Zierer nor the chain manufacturer will grant any warranty in case of improper treatment of staintess steel chains.
Therefore please check every new stainless stee! chain for any damages immediately when receiving it. Later complaints
cannot be cansidered since inexpert treatment and handfing of the chains must be assurmed.

The above guidelines for proper treatment also apply to all stainless steel parts that have been installed in attractions and ride
manufac tured by Zierer.

Shackies
The shackles have to be-checked when inspecting the seat chains. They have to be replaced when the wear measures 1,5mm-
2,0mm.

S Hooks

Maintenance / Repiacement of S-hooks

The Shook Is a special product manufacturad and supglonly by ZIERER Karussell u, Fahrzeugbau GmbH. For safety reasons It is absolute
necessary to follow the instructions of the manufacturer regarding maintenance and  or replacement.

Subsequent treatment of thetSooks by a third party Is not permitteEspeclally surface welding of the unit moulds (radlus) leads to
embrittlement of the material and can cause fractures. THm8k has to be replaced If the wear measures more than 4 X0 mm more on the
unit moulds.

Spreader Bars
Examine together with the chains. The spreader bar needs to be exchanged if the maximum aliowed wear of 1,5- 2,0mm at the
boreheles for the shackles is reached. Also check the polyamide bushing In the center for cracks and to replace it if necessary.

Liftmg Cables:
In accordance with DIN 15 020, and TUV Bayern both sets of I|ftmg cables have o be magnaflux tested or have to be replaced

gt least every two years of operaion

In addition, these cables have to be checked daily over the entire length for wire breaks, corrosion, abrasion, structural
abnormalities or deformation and may have to be replaced at even shorter intervals if necessary. -

Wire Breaks ' _
Wire breaks initially occur after a certain running period and then continue to occur after increasingly shorter fime periods.

a) a)j The wire rope is to be replaced when the number of breaks and the wear increases to 10% and more within 0,5
meters anywhere alang the cable.

b) The wire rope is to be discarded immediately when wire break clusters appear.
¢} The wire rope is fo be discarded immediately when a wire strand Is fractured.

Carrosion
Corrosion occurs parhcularly in corrosive environment, e.g. sea climate. Wire ropes stored outdoors for longer periods will
also corrode. Corrosion of the outer wires can easily be noticed by visual inspection. Corrosion of wires not visible from the
outside is difficult to detect. Both, the static breaking sfrength as well as the stability of the wire rope will be reduced by
corrosion due to corrosion pits and reduction of the metallic cross section,
The cable must be replaced when the cable diameter in any given spot has decreased by 10% compared to the nominal
size, even though no wire breaks are visible.

Abrasion
Wire abrasion occurs as “intenal abrasion® due to the movements of strands and wires against each other by bending the
wire rope and as "external abrasion" due to movement between wire fope and pulley. A dusty environment increases the
abrasion. Both the stafic breaking strength as well as the stability of the wire rope becomes reduc ed by abrasion, due to
fretting pits and reduction of the metallic cross section.
The wire cable has fo be replaced if anywhere along the cable the cable diameter is decreased by 10% compared tothe
naminal size, even though there are no visible wire breaks.

Structural Changes
Strain on the wire rope during operation causes structura! changes, which will reduce the rope
diameter.



The cable must be replaced when over a longer stretch the cable diameter has decreased by 15% compared to the
nominal size, even though there are no visible wire breaks.

Deformation
Deformations of the wire rope are visible changes in the rope structure. Deformation usually generates a destabilization of
the rope structure, at least near the deformed area.
When a wire rope is visibly deformed an exchange of the lift cable sets is recommended, as the destabilization of the rope
structure also means increased abrasion. The:consequential damage leads to an acceleraied rate of wire breaks which
are crucial for the replacement state of wear. ‘

Please proceed as follows to exchange the cables:
1) Bring the ride to its load/unload position.

2) For manual lowering use the setup unit (see function description of hydraulic system, 4.3.5), the
carrousel is lowered until it comes to rest on the basket stops and the lift cables become slack.

3) Slide up securing pins. The pins attaching the cables to the basket may now be removed through
the basket openings by using the special tooi.

4) Remove the top dome, the cover plate on the side of the mast and the safety clip above the
pulleys

5) The cross-brace inside the mast is now accessible. The cable attachment bolts may now be
removed.

6) Now the pulleys can be removed. For easier lifting and disassembly an eyebolt can be inserted
into the barehole on the pulleys. Pull out the center pins

Picture 24

Special care must be taken of the nylon washers between the pulleys and the wails.

7) Now the cables can be exchanged.
When inseriing the new cables make sure they are not twisted.

8) Instatiment is in reverse order to the sequence of disassembly. Make sure all safety plates and
safety pins are put back in place.

Sheaves

Every time the lifting cables are replaced, the rib treads of the sheaves have to be inspected with a radius gauge (r = 9,5mm),
using the fight gap method. When a rib tread deviates from the contour of the radius gauge the respective sheave must be
rEpIaced as well. Tolerances are not permissible, since these can agam cause deformation of the new wire rope and lead to
wire breaks at an accelerated rate.
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. | | Karussell- und Spezial-
B 2ERER Karussell und Spezialmaschinenbau GmbH - : maschinenbau GmbH
Jozef-Wallner-Str. 10, D-04469 Deggendorf .

Versand-Lleferanschrift:
Delivery Address:
Neuhausen .

Moosgasse 4

D-94560 Offenberg

Telefon:

(+49) 991 81060  Zentrale
(+49) 991 910638 Service
Telefax:

(+49) 991 910684 Verkauf/Sales
(+49) 501 910683 Service
(+49) 991 310624 Technik/

Engineering
E-Mail;
info@gierer-rides.de
service@zlerer-rides.de
thre Nachrictit vom: Irs Zeichan: Unser Zeichen:  * Tel-Durchwahl: Oratum: Intemet:
Your mesgage dated:  Your referance: Qur raterenca: Direct Line: Date: www.zierertides.de
Wm +49 991 9106-40 05.08.2004

| Non destructivé testing — Wave Swinger Ride

- To whom it may concern!
) We would like to inform that there is a new German TUV regulation on older amusement rides which
‘ requires a special examination on safety relevant parts. To ensure the safety of the ride we highly
recommend to perform this as requested.
Attached please find a \Wear inspection / Non destructive testmg chart for the Wave Swinger ride.

This testing requirement is restricted to dynamic high stress structural components whose breakdown

could endanger the passengers. It is meant to be an addition to the required regular safety checks and
~maintenance check list and it is by no means a complete inspection program.

The testing results are to be documented in detail and comprehensible. These testing results are to be

presented to the local safety authorities, responsible for the safety of Amusement Rides along with

evaluations and statements.

If doubts about their clear identification exists, the examined structural components are to mark

distinctively (e.g. punch marks, etc.) in order to avoid confusion by further prospective testings.

Attached ,Wear inspection / Non destructive testing” chart is based on the assumption, that the ride is
not modified and stifl original.

Remark:
The replacement of components can sometimes be more cost-efficient than expensive test procedures.

For questions or assistance on site regarding the examination and/or assembling/disassembling work, as
well for spare parts please don"t hesitate to contact us.

ZIERER Karussell- und
Spezialmaschinenbau GmbH -

. Martin Weichselgartner
Tel.: (+49) 991 9106 40
Fax: (+49) 991 9106 83
E-mail: m.weichselgariner@zierer-rides.de

ZIERER Karusseli- und Spezi hinenbau GmbH, Fi Josef-Waliner.Str, 10, D-84488 Daggandor, Tel. {+45} 891 31000, Fax (+49) 991 310920
Geschafisfibrer: Norbert Pollkatin « Ripert Baur, Ragislargerfcht Deggendorl‘ HRB 2432, Ust.-1D-Nr.: DES13372843, FA Straubing

Rank: HynoVarsinaheal Macassdot b




Wear inspection / Non destructive testin

lubrication schedule:

Karussell- und Spezial-
maschinenbau GmbH

q/- Addftion to the mainténan¢e checklist {see'manual) and daily

Park / Road Model

Facility: Wave Swinger
Components Drw.-No. |Pos.| Time | Test Remark
- | code | method
code
Slewing rim of basket 042-30-01 01 Y10 AlorA2 |Clearance of slewing fim
Slewing rim of mast 042-30-02 02 Y10 AlorA2 | Clearance of slewing rim
Complete hydraulic cylinder 042-30-03 03 Y10 A1l or A2 | Pressure test, check welding seam, check condition
Attachment pin basket {o cable attachment 042-30-04 - 04 Y10 B1orB2
. ) orB3orD
Attachment pin cable attachment to cable 042-30-05 05 Y10 BlorB2
block : orB3orD
Cable block of liting cables n/a 042.30-06 06 Y2 D .
Cable attachment 042-30-07 07 Y10 B1 or B2
orB3arD
Cable attachment 042-30-07 07 Y2 c2 Check for play
Sheave pins 042-30-08 08 Y10 B1 or B2
orB3 orD
Sheave pins 042-30-08 08 Y2 -[C2 Check for wear
Jpper and lower pin of hydraulic cylinder 042-30-09 09 Y10 B1or B2
attachement as well as pins of cable : orB3orD .
ittachments
“ins of outriggers 042-30-10 10 Y10 B1or B2
i : ' : . : orB3orD
%ins at the locations R, S, T, Z of the lattice 042-30-11 11 Y10 B1or B2
lirder (sweep) ' ' orB3orD
’ins at the locations Y, Q of the [attice girder
sweep) BlorB2
. orB3orD
Ipper and lower bracket of hydraulic cylinder | 042-30-12 12 Y10 B1orB2 |Check for cracks and deformation
ttachment or B3 '
Ipper mast base in the area of the circulating | 042-30-13 13 Y10 B3
relding seam ‘

C:\Documents and Seftings\richard.gallaghenLocal Settings\lemporary Intemet Files\OLKEED406_ Waarout inspection chart_WS.doc
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Karussell- und Spezial-

maschinenbau GmbH
Lower mast base in the area of the transversal 042-30-14 14 Y10 B3
welding seams at the 12 Gussets - :
Cross bar in the area of welding of the seat 042-30-15 15 Y10 B1orB2
attachment - - , or B3
S-hook for the chain attachment 042-30-16 16 [Y10 B3orD
Joint weld at the boundaries of U-220 at 042-30-17 17 Y C1orC2
bottom boom and joint weld at the boundaries
at the bottom boom of the IPB220 :
Jointweld at the boundaries of U-220at | 042-30-17 17 |Y10 B1orB2
bottom boom and joint weld at the boundaries ‘or B3
at the bottom boom of the IPB220
Joint weld at the boundaries of the diagonal | 042-30-18 18 Y ClorC2
strut and the binding girder of base frame ' :
Joint weld at the boundaries of the diagonal | 042-30-18 18 Y10 B1 or B2
strut and the binding girder of base frame or B3
Joint weld at the boundaries of the diagonals | 042-30-19 19 Y ClorC2
at the base frame
Joint weld at the boundaries of the diagonals | 042-30-19 19 Y10 BtorB2
at the base frame ‘ or B3
Weiding seams at the bushing of the 042-30-20 20 B1or B2
attachment pin :
Welding seams at the fower and upper 042-30-21 21 Y CtorC2
volygon ring ' .
Welding seams .at the lower and upper D42-30-21 21 Y10 B1 or B2
solygon ring or B3
Joint weld at the boundaries of basket and 042-30-22 22 Y CtorC2
Jolygon ring as well as welding seams in the
irea of the slew ring connection
loint weid at the boundaries of basket and 042-30-22 22 (Y10 B1 or B2
»olygon ring as well as welding seams in the or B3
irea of the slew ring connection
Nelding seams at the lattice girder (sweep) | 042-30-23 23 Y ClorC2
ocations Y, Q
Nelding seams at the lattice girder (sweep} | 042-30-23 23 Y10 B1or B2
>cafions Y, Q or B3
‘ertical welding seams of the hydraulic 042-30-24 - 24 Y10 B1 or B2
ylinder attachmenis or B3
Wirculating welding seam at the upper mast 042-30-25 25 Y10 r.B>‘I ;; B2
ase . ’ r

C:ADocuments and Settingswichard.gallaghenl ocal Settings\Temporary internet F iles\OLK5EN0406_Wearout inspection chart_WS.doc
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Karussell- und Spezial-

maschinenbau GmbH

Stabilization Cabies 042-30-26 %6 [Y Cior G2
Seat frame 042-30-27 27 M C1orC2 | Check for cracks
Seat frame 042-30-27 27 Y10 B1orB2 |Check for cracks

- orBiorD
Chains, shack!e_s, spreader bar, bolts, for seat | 042-30-27 27/28 |M C1orC2 |Check for cracks, wear and deformation
hangers 042-30-28
Shackle, spreader bar, bolts for seat hanger | 042-30-27 27127 1Y10 B1orB2

042-30-28 ' orB3orD

C\Documents and Settings\richard.galaghenLocal Settings\Temporary Intemet Files\OLKSEM406_Wearout inspection chart_WS.doc
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Karusself- und Spezial-

Legend of Time.code: maschinenbau GmbH
D = daily :

W =weekly

W2  =every two weeks

M = monthly

M6 = every six month -

Y = yearly

Y2 = everytwo years
Y10 = first time after ten years and then every four years

Legend of Test method code:

Al = examination by manufacturer

A2 = examination by specializéd company

A3 = accredited laboratory

B1 = magnaflux testing (MT)

B2 = paint penetration testing (PT)
‘B3 = ultrasonic testing (UT)

B4 = X-ray testing (RT)

C1 = visual inspection by an expert : .
C2 = visual inspection by an experienced, qualified maintenance staff
D = replacement :

Remark: Above chart is a general valid chart for the Wave Swinger Ride. There might be some slight differences to your nge Swinger model.
Detected broken, worn or cracked parts have to-be replaced and/or repaired immediately by a qualified worker or company

. The test results are to be documented in detail and comprehensibly. These test results along with evaluations and statements are to be presented to the local
safety authorities, responsibie for the safety of Amusement Rides. o -

In order to avoid doubts as to their proper identification, the examined structural components should be marked distinctively (e.g. punch marks, etc.).

Additionally to our “Wear inspection and NDT" requirements, the requirements of your local safety institutions have to be followed

The replacement of components can sometimes be more cost-efficient than expensive test procedures.
The check interval dates of replaced components change, based on the date they were exchanged.

Same type components or component assemblies are subject to random check, with at least 20% but no less than two components being examined. A defect
in any of these components requires a thorough check of all similar components.

C:\Documents and Settings\richard.galfaghenLocal Settings\Temporary,lntemet Files\OLKSE\0406_Wearout inspection chart_WS.doc Seite 4 von 13



(for completeness pls. See hereunder an exiract from the service manual }

Maintenance Checklist

To increase safety and extend the life of each component as well as the reliability of the whole construction
the persons responsible for maintehance and attendance of the ride must be instructed to régularly and
carefully inspect and maintain the entire ride according to the following check list.

For any problems you cannot solve contact the address below. Before contacting make sure all errors which
caused the breakdown are wriften down. Did you notice any irregularities prior to this breakdown? Who is the
person to contact? Under which phone number can he be reached. An address to which spare parts may be
shipped if required would be very helpful as well.

Contact address:

1zZierer Karussell- und Spezialmaschinenbau GmbH

Moosgasse 4 ‘

94560 Neuhausen / Offenberg Phone.: +48 991/9106-0
|Gemany Fax: +49991/9106 84
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1.1.1 Wear Limits and Non-Destructive Testing

Material wear of 3% is o be reported to the manufacturer; components showing a material wear of
5% should be replaced. However, this is only a rough guideline and the system must be inspected
and maintained on a regular basis. Unusual noises or instability occurring during operation should
be reported to the manufacturer in order to make necessary adjustments or to even replace
components before they reach the wear limit.

At the end of each season but at least once a year all structural components, such as sweeps,
basket and mast base along with any attachments and fasteners have to be inspected thoroughly.
After 3 fo 5 years or when cracks in material or in welding seams appear the components should
undergo -non~destructive material tests. ,

After a maximum of 1200 hours of operation or semi annually a
thorough check of chains and suspension has to be carried out.
Chain links and terminal links worn down to a remaining strength of ! ’ ‘ shackle
3.5mm must be exchanged. The measurement has to be taken at i
those links, which show the most wear. it is the responsibility of the ! I
ride owner to see to these inspections being carried out.

1‘1\]‘— Chain link

1.11.1 Seat Chains, Seat Chain Terminal Links and Chain Shackles g
.i__ Chain

Terminal link

t:—-—-_‘ ~

Chain shackles should be mspected together with the seat chains I
and have to be replaced if the remalmng strength is 6.0mm (1mm J
wear) or less,

1.1.1.1.4 Visual Inspection

Look for external failures, deformation, cracks, wear and corrosion pits. If necessary clean the
chains before visual inspection. Only use cleanmg agents, which do hot affect the material of the
chain.

1.1.1.1.2 Replacement

Elongation caused plastic deformation _

When the outside length of a chain link {terminating link) has exceeded 3% of the nominal
dimension (29,35mm) due to plastlc deformation, the chain (or the terminating link) has to be
exchanged .

1.1.1.1.3 Checking for Flaws

The chains have to undergo a special examination after maxirnum 3 years. The chains can be
examined either by using the crack detection method, {magnetic crack detection or dye penetratlon ‘
test) or a load test with subsequent visual inspection.

This load test is to be performed with 1,5 times the load capacity. Subsequent to the load test the
chains have to undergo another visual inspection, {f deformed and damaged links are detected the
respec:twe chain has fo be replaced.
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' ESSENTIAL INFORMATION FOR THE USE OF CHAINS MADE OF STAINLESS STEEL
Improper treatment of stainless stee! chains will lead to loss of rust protection!!

If the protective layer on the chain surface is damaged the chain is no fonger protected against
corrosion.

Please foliow the instructions below to avoid loss of rust protection:

¢ Do not drag the chains along steel or metal parts during installation.

* Do not do any grinding (using an angle grinder for instance) or welding jobs near the chains.
Sparks too will damage the chain surface. o , :

¢ Do not use tools, which are normally used for working on untreated steel (for example wire
brushes, grinding wheels...}

* Always remove industrial dust by cléanin'g the chains regularly.

* Tempering colors as caused by welding for instance, will also resuilt in corrosion if the stains are
not thoroughly remaved from the chains. '

NOTE: ‘Any corrosive material touching stainless steel chains may cause deterioration of the
chains tust protectiont

That means only correct treatment of the chains will guarantee rust-free chains. Improper handling
and disregarding the above guidelines will probably lead fo strong corrosion of stainless sfeel
chains within only one year. :
Neither Zierer nor the chain manufacturer will grant any warranty in case of improper treatment of

. stainless steel chains. Therefore please check every new stainless steel chain for any damages
immediately when receiving it. Later complaints cannot be considered since inexpert treatment and
handling of the chains must be assumed. : .
The above guidelines for proper treatment also apply to all stainless steel parts that have been
installed in attractions and ride manufactured by Zierer, '

1.1.1.2 Shackles : : : §
The shackles have to be checked when inspecting the seat chains. They have to be replaced when
the wear measures 1,5mm - 2,0 mm. :

1.1.1.3 S Hooks

1.1.1.3.1 Maintenance / Replacement of S-hooks

The S-hook is a special product manufactured and supplied only by ZIERER Karussell u.
Fahrzeugbau GmbH. For safety reasons it is absolute necessary to follow the instructions of the
manufacturer regarding maintenance and { or replacement.

Subsequent treatment of the S-hooks by a third party is not permitted. Especially surface welding
of the unit moulds (radius) leads to embrittlement of the material and can cause fractures. The S-
book has to be replaced if the wear measures more than 1.5 — 2.0 mm more on the.unit moulds.

1.1.1.4 Spreader Bars '

Examine together with the chains. The spreader bar needs to be exchanged if the maximum
aliowed wear of 1,5 - 2,0mm at the boreholes for the shackles is reached. Also check the
polyamide bushing in the center for cracks and to replace it if necessary.

1.1.1.5 Lifting Cables: .

In accordance with DIN 15 020, and TOV Bayern both sets of lifting cables have to be magnaflux
tested or have to be replaced at least every two years of operation

In addition, these cables have to be checked daily over the entire length for wire breaks, corrosion,
gbrasion, structural abnormalities or deformation and may have to be replaced at even shorter
intervals if necessary. - 3
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: 1.1.1.5.1 Wire Breaks
. Wire breaks initially occur after a certain running period and then continue to occur after
increasingly shorter time periods.

a) a) The wire rope is to be réplaced when the number of breaks and the wear increases to
10% and more within 0,5 meters anywhere along the cable.

b) The wire rape is to be discarded immediately when wire break clusters appear.
c) The wire rope is to be discarded immediately when a wire strand is fractured.

1.1.1.5.2 Corrosion
Corrosion occurs particularly in corrosive enwronment e.g. sea chmate Wire ropes stored
outdoors for longer periods will also corrode. Corrosion of the outer wires can easily be noticed
by visual inspection. Corrosion of wires not visible from the outside is difficult to detect. Both,
the static breaking strength as well as the stability of the wire rope will be reduced by corrosmn _
-due to corrosion pits and reduction of the métallic cross section,

.The cable must be replaced when the cable diameter in any given spot has decreased by 10%
compared to the nominal size, even though no wzre breaks are visible.

1.14.5.3 Abrasion
Wire abrasion occurs as "internal abrasion" due to the movements of strands and wires
against each other by bending the wire rope and as "external abrasion" due to movement
between wire rope and pulley. A dusty environment increases the abrasion. Both the static
breaking strength as well as the stability of the wire rope becomes reduced-by abrasmn due to
fretting pits and reduction of the metallic cross section. ‘
. The wire cable has to be replaced if anywhere along the cable the cable diameter is

... decreased by 10% compared to the nominal size, even though there are no v1snble wire

breaks.

1.1.1.5.4 Structural Changes
Strain on the wire rope during operation causes structural changes, which will reduce the rope

diameter.

The cable must be replaced when over a fonger stretch the cable diameter has decreased by .
15% compared to the nominal size, even though there are no visible wire breaks.

1 1.1.5.5 Deformation
Deformations of the wire rope are visible changes in the rope structure. Deformation usually
generates a destabilization of the rope structure, at least near the deformed area.
When a wire rope is visibly deformed an exchange of the lift cable sets is recommended, as
the destabilization of the rope structure also means increased abrasion. The consequential
damage leads to an accelerated rate of wire breaks, which are crucial for the replacement
state of wear.

Please proceed as follows to exchange the cables:
1) Bring the ride to its load/unload position.

2) For manual Iowenng use the setup unit (see function descrlptlon of hydraulic system, 4.3. 5)
the carrousel is lowered until it comes to rest on the basket stops and the (iff cables become
slack.

3) Slide up securing pins. The pins attaching the cables to the basket may now be removed
through the basket openings by using the special tool.

4) Remove the top dome, the cover plate on the side of the mast and the safety clip above the

. pulleys
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5) The cross-brace inside the mast is now accessible. The cable attachment bolts may now be
removed. .

6) Now the pulleys can be removed. For easier lifting and disassembly an eyebolt can be
inserted into the borehole on the pulleys. Pull out the-center pins

Ficture 24
Special care must be taken of the nylon washers between the pulleys and the walls.
7) Now the cables can be exchanged. '

When inserting the new cables make sure they are not twisted. -

8) Instaliment is in reverse order o the sequence of'disassembfy. Make sure all safety plates
and safety pins are put back in place.

1.1.1.6 Sheaves o

Every fime the lifting cables are replaced, the rib treads of the sheaves have 1o be inspected with a

radius gauge (r = 9,5mm), using the light gap method. When a rib tread deviates from the contour

of the radius gauge the respective sheave must be replaced as well. Tolerances are not

permissibie, since these can again cause deformation of the new wire rope and lead to wire breaks .
at an accelerated rate. ‘ :

1.2 Maintenance of Mechanical Parts

Maintenance of mechanical parts is limited to closely checking for wear and tear and the
examination of the primary connecting components with their safety backups as well as the
thorough lubrication of the rotating parts and contacting parts (except the slip ring assembly.)
To efficiently lubricate these parts raise the carrousel about 2m to make the points of lubrication
accessible.

(zzgz\ggzusments and Setlings\richard.gallagher\Lacal Settingstiemporary Intermet Flles\OLKSEWI406_Wearout inspection char_W8.doc

Seite 9von 13



1.2.1 Slewing Ring in the Basket

It is lubricated weekly at the 6 lubricating nipples (®} below the basket. The teeth of the nng gear
are greased with a brush (A) through the oval-shaped opening in the basket from above
(Attention, Danger! Slip rings are livel Switch off power supply firstl)

Piciure 25

gg\gg%zgmen!s and Semngs\nchard gallaghent ocal Settings\Temporary Intemet Files\GLKSE\G406_Wearout inspection chért_WS.doc

Seite 10 von 13



1.2.2 Guide Rollers
The guide rollers (4 roflers) running inside along the guide rail of the mast on the upper bask?t ‘ .
(2 pieces) and the lower basket (2 pieces) are to be greased daily through the lubricating
nipples (@) extending to the outside of the inner basket.

The guide rollers (4 pieces) running outside along the guide rail of the mast are to be greased
daily through lubricating nipples (®) positioned on one side of the guide roflers.

Inner

Guide Rollers

Cuter
Guide Rollers

Picture2?

1.2.3 Lift cable shoes .

The lift cable shoes (2 pieces) running inside the guide rail along the mast and their lubrication
nipples (®) are accessible when the carousel is lifted. The lubrication nippies can then be
reached from below through the guide channel of the mast. The fubrication takes place daily.

Lift cable shoes

1.2.4 Guide Rail Surface
The blank spats of the surfaces of the guide rail along the mast are to be greased weekly using a

brush (A},
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1.25 Sheaves

At the tip of the mast are two [ubricating nipples (@) {one inside, one outside) for greasing the
axles of the sheaves. They have to be lubricated daily.

inner
Sheave

Outer
Sheave

1.2.6 Lower ball bearing slewing rim
The | rwer halt haarina glewing rim is greased through six lubricating nipples (@) located all
arout Toothing to grease the toothing around the ball bearing slewing. (A},

Grease nipple

Picture 30

1.2.7 Siide channels of mast decoration and joints of the S-Hooks : '
Grease from time to time with spray grease, to avoid unpleasant noise and premature wear.
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