the_manufacture'r and ensure that

. ARM.(UK)LTD.

e - -

MFG: A.R.M. (UX) LTD.

NAME: QUASAR Number: S.B.QSR 001
TYPE: NON-KIDDIE B _ ,

— Date: 8thOct 1993

Supercedes: N/A -

SERVICE BULLETIN

 Effective Serjal Numbers: Al Quasars

Subject: Cracks found on 'H' Frame. -

_ It has been. noted that one Quasar has developed cracks on the 'H' frame upper-pi‘\‘}ét\ :
o point's'_,_ radiating from the hinge pimholes (see attached sketch). - I
- Al oherators must inépect for_'c_i'acks imthis area. If any cracks are found, please ihforrh -
the ridelis not used until repairs have been carried out.. .

E A Repair bulletin will follow shortly,

: : USA Office _ o
- Unit 1, Enstone'Airﬁeld, Box 2042, Wintersviﬂe_ '

Enstone, Oxford OX7 4NW, England - COhio 43952 | R
Tel:(0608) 677468 Fax:(0608)678765 Tel: 614 2646599 Fax: 614 2662953
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Guasar Oper3tingd Festrictions

f Maximum speedsi-
{esfevolutions per minute forwardz
)

12 revw@luticnes per minute in reverse

These gpeeds must nct he exceesded

2, Minimum passsEpger heighti-
Unaccompanied by/an ad_ult“- 42 inches (1220 mm! 6
‘An adult iz likelyAtfuse his own judgement when
accompanying a child. Fut we suggest that the
Guacar is not really =uitable for children

=maller than 26 inches (318 mmigin height,
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1, Introduction . .

The Quasar is a new type of amusement ride which has already
proved to be a big money earner. Furthermore, our high opinion
of the ride appears to be shared by the trade, as the Quasar
received the award for the best non toin~operated exhibit at the
1980 Amusement Trades Exhibition International at Olympia,

London,

The Quasards one of the “stable’ of rides manufactured and sold
by AWR.M, (UK) Ltd, Enstone Airfield, Enstone, Oxford OX7 4NW,
England, A/R#M, (UK) Ltd is now the largest manufacturer and
refurbisher of amusement rides in the UK, As such we take the
greatest care to ensure the quality, safety and serviceability of

our products,

The structural design of thefQuasar waé carried out by
independent consulting engineers Wilsen Consultants, Brook
Farm, Wilson, Melbourne, Derby DE7 #AH, England - the UK
leader in stress analysis of amusemend rides., Due to the
technical complexity of an advanced ride of this type, the
majority of the design amalysis was carried out by digital
computer. It is thought that the Quasar may be the first rotating
ride for which this claim can be made, The accuracy and detail
whith has resvulted from this approach has allowed careful
design against future fatigue problems and \-.Jel believe that the

result is a8 safe ride with good long-term serviceability,




Manufacture of the ride in our Enstone factory has ful.ly
incorporated the design specifitation, The quality of
workmanship is inspected, using NDT techniques where
appropriate, on all major components of each Quasar, This, truly
independent, inspection is carried cut by Eobert Ward
Engineering Services, F.0, Box No. 9, Buxton, Derbyshire SK17
FXPF, England - the foremost amusement ride inspection

emgineers in the UK.

In the following pages we include the information necessary to
satisfactorily..operate the Quasar, but emphazis should
particularly be placed on the regular safety checks and
maintenance procedures, Although the design incorporates
several levels of safety-8nd the tomponents should give good
life when the ride is Opgrated in accordance with th-e
instructions in this manual, thesefhecks must be considered

essential,

For instance, in the ab=ence of its two mo¥ioh dampers and its

two wire restraint bonds a car may wndergo a dangerous motion,

Now, if one damper fails a car will operate safely under the
tontrcl of the remaining damper, If the second damper then
failed the car would have to rely on the limiting action of the
wire restraint bonds until the ride could be stopped, Thus these
features of the design provide multiple levels of safety,
Nevertheless it is the intention of our design consvultants and

ourselves that all of thecse elemente of the ride should be




operating correctly and ON NO ACCOUNT SHOULD THE QUASAR
BE OPERATED WHEN ANY OF THESE SAFETY DEVICES ARE NOT

IN GOOD ORDER.,

Some of the other procedures are basic, common-SERSE,
maintenance. These are nevertheless important to ensvure

tonbinued safety and serviceability of the Quasar,




2; Byild-Up Instructions

1. Apply the trailg Automatic brake now fitted\\f rear wheels,
2, Connect mains power at the box under the front swan neck.

2+ Place large area packing blocks under the feet of the
Rydravlically operated jacks. This limits surface pressure and

minimises sinking,

4, Place theywheel chocks in position.

3, Switch on the pump and raise the trailer on the front
hydraulic jacks tofrelease the tractor unit, These are cperated

from the levers adjacent 4o the nearside (left) wheels,

€+ Remove the two top staySswhich hold the floors in the upright,

folded position,

7. Each side of the trailer has twospiMesholding the floor into

the trailer side, These should now be.rémoved,

8, Each side of the floor, in turn, should be pulled out by
approximately 5 £t (1500 mm) and two stays should be placed in
position, Holding the sides out in this fashion allows good

access to the levelling jacks, pactking points eteg,

3, Open out the four main cutriggers, replacing the pins and

clipsg,

10, Levelling of the Quasar must be carried out carefully using
the four hydraulic jacks and to assist you the following

guidelines are given!-
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aJ.‘Dn perfectly flat ground with no slope the cthassis will be-‘_at
an ahgle of 4 degrees to the horizontal, lowest end at the front,
To assiét in setting this angle there is an appropriately
inclined.ledge. on which to place a spirit level, located on the
nearside (left) of the chassis, When the ground is not flat and
ﬁnrizontal the spirit level Qill be misleading,

#) When the ground is not horizontal levelling is simplest when
thesttailer is pointed directly uphill,

¢) Note that, for instance, raising the rearmost jacks not only
raises thefreapend of the trailer but Ialsn lowers the front end.
1t is therefore / not possible to level the trailer one torner at a
time.

d) Ultimately the front edae of the trailer will need to be
approximately 24 ine (600 mm) above ground level, while the
back panel fittings at the rear of the trailer will be

approximately 60+ ins (1520 mm)_above ground, These levels

‘allow space for fitting the shutters or skirts around the outside

of the ride.

g) To achieve the levels mentioned in d)¥if_mdy be found simpler
to adjus{ the levelling jacks until the rear ‘End levels are
approximately 38 ins (330 mnﬁ higher than the front end levels,
It will then be possible to c_alculate the distance through which
all four jacks must be raised or lowered, This may then be done,
one by cne, by placing 3 scale agai'nst pach jack in turn and
carrying out the necessary adjustment.

f1 Pleace note that the trailer wheels will normally be clearly

off the ground.
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11, The six main packing points are under the four corners and

the two mid-points of the lower section of the chassis,

12, Place threaded supports under outriggers with packing as
required. Tighten the nuts so that positive load is applied to

the outriggers,

'3y Note that the numerous screw jacks for supporting the floor,
steps etc are colour coded to save time in assembly, At this
stage’the floor support séctinns and strew 3ack5 should be
unloadedfand,laid out according to the ctolour codes visible on

the underside ofothe floor framework,

14, One black tbded™@crew jack should be fitted on the channel
cross-member behifid the rear wheels and adjusted as

apprdpriate;

{3, Remove the bracing bar from_the front of the ride to lower
the operating platform which should hessupported on two yellow

coded screw jacks,

16, Each of the four deck outriggers, whifh attach to the main
outriggers, should be supported on twe of the grey toded screw
jatks, Note the method of jack location. When th‘e Quasar is
sited on flat, horizontal land or is pointed uphill with no
transverse slope.the spirit level ledge on the forward face of
eacth oputrigger may be used when making adjustments .to the

screw jacks,



17 There are spacer bars and dzagonal braces to fit between the
pairs of deck outriggers, These shuuld be in pesition before the

screw jacks are tightened.

18. An external cable (24V DC) for powering the deck lowering
winch should be plugged in between winch and transformer
(under ‘the right hand side of the front swan neck), Switch on the

transformer for winch power,

19, ClimMb Up to the top of the bobbin, lift the winch hood, and

attach the/”Pendant Control Station’ for winch operation.

20, While trawéllingy the winch cable is passed round both deck
hangers as an exfra #Fwel of security, The cable should now be
unfastened and connect€d/to just one of the sides, When safely
connected, the turnbucklg hWolding the floor in the vertical
position should be removed, AS winching down of the floor
proceeds the lower edge needs to he eaéed put by hand to ensure
that the floor descends smoothly., Whien the floor is fully down

the winch hook may be released and tHe dgck hanger removed,

21. The tolour toded screw jacks should now be correctly located
and adjusted to provide full support to the floor area., It is now

cafe to walk on,

2, The procedure in paragraphe 20 and 2J may now be repeated

for the floor at the other side of the trailer,

22, When the winching operations are tompleted, switch off the
transformer providing winch power and disconnect the power
cables., Lower the winch hood and secure using the two clips

provided,




24, Remove the braces which hold the backdrop panels in th;.-ir
travelling position, Each side of the backdrop is alse held by
two clips underne.ath the chassis near the trailer wheels, When
these have been removed the panels may be opened out and
located over the pins on the edge of the deck. If any difficulty
is encountered in locating these the adjacent flocr support

Ecrew jacks may need slight adjustments.

Z3. Raige the QUASAR backflash from its folded down position

and locat® bhe appropriate pins,
26, Slot in“the/ remaining (top) backdrop sections,

27, Slot in the tdwo JOrg pillars at the edges of the backdrop.,
These are braced byws#ays attaching to the underneath of the

deck.,

28, The remaining side pillars slet into position around the

ouvter edge of the deck,

23, Attach the numbered handrails so asfto torrespond to the

pillar numbers,

30, Hang the numbered decorated shutters or skirts around the
outside of the deck, One or more of the larger panels may be
omitted for the time being to allow access for storage of

equipment beneath the floor.

21. Raise and bolt the control panel in the upright position on

the operating platform,

22. Slot in the shutters around the operating platform,




33, The steps should now be set up. These slot onto the fron? of
the deck fra_mework and are supported by the very shart grey
coded screw jacks., Adjoining sections of steps share 8 common

screw jack.,

24, Erect the pay.box using the eight pins to fasten together the
four walls, The roof should then be placed in position and

clamped at front and rear,
354, Seféw down the turntable support screw jacks.

25, The Main radial arms of the ride may now be cpened out.
Care should be taken not to foul the frent-facing arm lights on
the car cradies, As each radial arm is cpened out the pins and

cecurity clips shoyld be carefully fitted at the bobbin.

368, The short linking arms =hould now be opened and connected;
by the pins and security clipé. hetween adjacent radial arms,

Connect the lighting plugs ffom the radial arms to the link arms.

27, The two adjustable link arms sheuldiby measurement, be set
to be as near as possible the same hamglth as each other, This
should ideally correspond to approximately” J620 mm between the

ends of the pivot balls, Final setting should leave the link arms

in tension rather than compression., They should only

—— et
JA————

infrequently reguire any adjustment,

2@, Remove the hollow sections bracing together the car

travelling cradles,




‘“@

»

28, Load the cars onto the ride in numbered order correspondi-ng
to the numbers marked on the radial arms. Maintaining the same
order reduces the frequency at which pivot block adjustments
are required, The procedure for dealing with each car is as

follows )~

‘a) Remove the car from its travelling cradle rear end first, Care

must be taken to avoid the arm lights when moving the cars,
LY Before mounting the car on its pivots the pivot blocks shoul.d
be examined for signs of damage, wear or scoring: Excess wear
debris shguldse removed as foreign bodies in the pivots will
accelerate scorimg,and wear,

t) Push the fixed pivot block fully onto its ball, Push the loose
pivot block onto the other ball and, while holding the block in
torrect alignment, lowerdits housing onto it. Bolt the block inta
the housing taking particularfcare that the rearmost bottom bolt

is properly tightened., This bolt, sfore than the others, nips up

the housing toc grip the pivot blotks

d) Check the pivct blocks for end floatsb ¥ /pushing and pulling

the car in a tangential direction, Any sldfkgshould be removed

by loocsening the bolts clamping the fixed pivot block and

tightening the adjusting screw, The adjusting screw lock nut and

‘the pivot bleck clamping bolts should then be retightened, Note

that such adjﬁstments should rarely be necessary if the tars are
always located between the correspondingly numbered radial
arms,

e) Connect the shock abscrbers to the brackets located on top of

the pivot tklock housings using the pins and retaining clips.,




f) Attach the car restraint cafety cables,

g) Connect the lighting plugs from radial arms to cars.

40, Remove and stow away the car travelling cradles and other

equipment.

41, Hydravlic supply must be diverted from the levelling jacks to
fhe Yide., This is achieved by changing the direction of both ball
vIives mounted between the main thassis members near to the

1ift pufmpg to the rear of the centre, This operation must NQOT be

carried cut /with the pump running.

42, Eaise thedride gp the hydraulic rams to allow the travelling

prop to be removed. :
6)

43, Carry out safetychecks and required maintenance

procedures before operating/the ride,

44, Pull down procedure is hasichlly) the reverse of build-up.
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2. Safety Check and Maintenance Procedure

Dajly

1+ Check that ali lap bar bolts are tight and that all catches are
operating rorrectly, Note that it is possible for the catch
5PRings to break as a result of fatigue (ARM Part No, Q-107),

DO NOT USE ANY CAR ON WHICH THE LAP BAR DOES NOT

LOCH A€ NNTENDED,

2, Each c&r iptarporates two wire restraint bonds attaching to
the adjacent main ridial armse, Although. normsl operation should
not cavse damagé tg these,_ they should be visuvally checked
daily for signs of logsse fixing bolts, bhroken wires, or other

dama-ge. ANY DAMAGED WILRE RESTEAINT BONL SHOULD BE

REPLACED IMMEDIATELY. (ARMJPart No, B-108),

2+ To check the operation of the ca% motien dampers pull each car
ouvtwards until the lap bar lock reaches Waist height, Upan
releasing the car it should fall back to its /rest position without
vibration, If this is unsatisfactory the mation. dampers (ARM

Fart No, @-102) myst be individvally checked, ON NO ACCOUHNT

OPERATE THE RIDE UNTIL THIS TEST CAN BE PASSED BY ALL

SIXTEEN CARS,

4. Note that all pins are retained by clips, & daily visual
— T

inspection should be made to ensure that all cl‘ips are present.

The pins locating the car motion dampers should be directed such

that each clip faces the car interior,
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€, The four main 6utrigger5 rest on adjustable supports, Check

these everf day and adjust as required,

&, The rotary hydravlic covpling, located-inside the base of the
rotor lifting linkage, has two grease points, These should be
greased daily using Castrol MS3 or equivalent. WHEN WORKING

INSIDE THE RAISED LINKAGE THE SAFETY PROF SHQULD BE

iM ROSITION,

7. Both#Ehewing ring ‘ge-ars and their pinions should be lightly
sprayed/ with gear grease daily or as conditions require but

certainly not 1gs=s than once per week.,

Weekly

1., The car motion dampers should be vizually checked weekly in

the reqion of the piston rod oil ceals.for loss cof pil, Although
these seals should have =3 considerable life, any vnusual
ingress of dirt particles etc, may cafig€ seal damage, oil
leakage, and resultant loss of damper function., A DAMPER
MUST BE REPLACED I}-i}JEI:iATEL‘r WHEN OIL LOSS BECOMES

EVIDENT. (ARM Part No. Q-103).

2, Each car motion damper is attached to its radial arm via a
rubber bush in the cylinder eye. This ﬁush chould be checked for
damage or loss of rubber, They may need peri‘odic replacement
(ARM Fart No. @-101). The celf-locking nut which retains the ‘
bush éhould not be tightened far enough to compress the rubber

as this accelerates wear. At the other end of the motion damper
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the piston rod is terminated by 2 Spherical bearing {ARM Part
- No. @-102), This should be greaced and checked to ensure that

torrect spherical action is pocssible,

2+ The top slewing ring has three greasing points accessible via

the bobbin inspectiaon hatches, These must he greased weakly,

4 bLikewise the hottom slewing ring must he greacsed weekly,

AwtessEite the three greasing points is near the bottom slip ring

assembly, WWHEN WORKING INSIDE THE REAISED LINKAGE THE

SAFETY PROF SHOULD BE IN FOSITION,

. Both slewing ringhgears and their Finions should he lightly
Sprayed with gedr gfedee da3ily or a=s tonditions require buyt

i tertainly not less thaw ohce per week,

€, The rotor lifting and tilting linkage articulates about four
large shafts having, in total, eight"g®easing points which must

ke serviced weekly,

7. Each ram is mounted viz spherical bearings.oh pins at either

end, These four pine should be greaced weekly,

2+ Each ram alsc has its Gwn gresse nipple which must be given

cne squirt sach weelk,
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Two WeeklY

1., Due to a settling effect after 5n'me hours work IT IS
ESSENTIAL that the clewing ring bolts of a pew QUASAR are
retightened to & torque of 860N-m. This should be carriad ovut

every two weeks for the first two months and thereafter once

every three months,

Monthly

{, Every car is mobnted on two spherical balls through blocks of
low friction material, These blocks should have a conciderable
wear life, A visual inspettion chould be carried out every month
to detect any abrormal or £xcessive block wear or splitting,

Corrective action will depend upamthe symptoms.,

s, One of the effects of block wearfic that some car end flost
may develop between the spherical ballg,/Having inzpected the
blocks (in | above), any end flt:;at shouldshe adjusted out when
the car is remounted, 1f thiz is not done then block wear will be
accelerated. Adjustment is garried out as deccribed in the

Ruild-Up Procedure (page 10).

2, The level of hydrauvlic oil chould be checked each monthk, The

volume should be made up with cil to IS0 Viscosity Grade B%,




Three Maonthly ’

1. All slewing ring fixing bolts should be checked to ensure that
the tightening torque of 860 Nm still holds, Note that this must
be carried out every two weeks for the first two monthes when

your GQuasar is new,

Six Mopthly

I+ The wirel€ar/restraint bonds attach to the endz of the main

“radial arme by meang€'ef a bolt hearing in thres plates, A visyal

inspection should e made for hole or bolt wear, In normal

circumstances wear should'Be regligikle,

2, All pins and pin holes in the mdin arms, link arms and bobbin

should ke checked for signs of ewefar,

Annually

I+ Check the car pivot halls for signs of =coring, This may occur
1f dirt or grit jnclusionz penetrate intc the blocks of friction
material, The importance of thecking the cleanliness of the
blocks at build-up is therefore emphasi=ed. Siored ball gpivets
tan tavse accelerated block wear, In the case of a severely
scored ball pivot consideration will need to be given to

replacement, (ARM Part No., Q-10%),

2., Change hydraulic cil filter,




Three Yearly

1. Once in every three years the hydravlic oil should be changed,

This will require 95-100 gallons of oil to IS0 Viscosity Orade

68,




4."0Perating Instructions *

1.+ The ride operator has the thoice of manual or automatic
operation selectable from a key-turned switch, Automatic
D_peratién is described in paragraphs 2-4, and manual operation

in paragraphs 5-7,

Z.There are four buttons which turn on and off the hydraulic
pumps anc electrical power, The large red ‘Emergency Stop”
buttbnfwill cut all power and should be uzed in the event of an
electricalfiresor favult, The Pumps will normally be left running
during operatich.but ‘Stop Pumps’ will turn these off a3t the end

of the day,

2. There are three k€y~selectable operating cycles in the

automatic mode, Two of tHede invelve a change in direction of
rotation during the ride cycle./One of these choices has reverce
retation as the first part of the tyclefand the other has forward

first. The third avtomatic cycle has(forward rotation cnly,

4, Note that the maximum speeds and rotor@ilt are fized and the
automatic cycle time has also been factory pre-set to the
tustomer’s requirements, This tycle time may ke cut short by

pressing the “Stop Ride- button,

“3tion the buttons are once again

{ button allows the operator
il] cnn-tinue a5 long as
the bhuttop is held dow immediately prior
te a ride cycle, to allow\ \ouvt & finmal

chack that the lap bars are oy




6._-hever5e rotation should not be selected until the ride has
been brought to a halt and the rotor lowered to less than half
its maximum height, Ignoring this instruction will result in an

undesirable, unpleasant motion,

"7, Raising and lowering of the rotor is pperated from a single

switech,

5, Opesating Hinte

1, Yeep the'ride loading balanced when not running full,

2, Before starting, pESsuUre that all passengers are ceated and

that there are no spectadors incide the safety barriers,

2, On starting, the cafety 1&@p bars may be re-checked on the

first, clow revolution of the/ride,

4, During running, ride attendants"ghauld remain alert and keep

eyes on the ride and safety barrierswat g1l timesy




6. Replacement Parts

It is= possible that certain small components {(e.g, lap bar catch
gprings, wire restraint bonds) may require replacement at some
future date, Some of these have been given AEM Part Numbers

in the list below,

Q=101 Damper rubber bush
Q-102 Damper spherical bearing

Q-102 Carimotion damper

Q-104 Car’piyvot blocks
f-10% Car ball pivets
@-10€ Wire recstrdint bond

G-107 Lap bar catch spring

For these and other Quasar parts please contact A.E,M, (UE) Ltd

who will be pleased to deal with your_emguiry,
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QUASAE Instruction Manual - Addends

Following requests for additional information we draw attention

to the following pointsi-

1, Wear of Car Pivot Blocks

With*teference to paragraph 238 d) in the Build-Up Instructions
and paragraph 2 in the Monthly Maintenance Procedure it is
noted thatt if end float gtill remains after tightening the block

adjusting sctrem to ite limit (10 mm maximum block movemant),

then block wear is excessive and the block should be replaced,

(ARM Part No. @-1Q4). 6

With respect to block ovality, having first adjusted for end
float, any ballshole clearapces allowing in excess of 2mm of
movement in any direction perpendicular to the ball pivot axis is

to be considered excessive, The black should be replaced,

Note that, provided that the regular thetking and adjustment

procedure is focliocwed, block wear should be very slow,

2, Wear of Ball Pivots

The spherical ball forming the basis of gach car pivot is
accurately manufactured from 3 special steel with Ultimate

Tensile Strength at least 78000 lbfssg in (50 H/sq mm)y In '




combination with its pivot block the coefficient of friction ;nd
wear rate should be lqw. Significant wear of the spherical ball
is not anticipated unless abrasijve materials are allowed to
become embedded in the block material and are not removed, If
any diameter on the spherical portion of the ball falls below 48
mm then the car ball pivot should be replaced (ARM Fart No.
Q-IOS). Note that this is not considered to have any serious
conseguences for public safety providing that the procedures for

block 2djustment are adhere_d to.

2 Adjustablef LinkSArms

Of the sixteen link arms, two are adjustabkle in length. The
proce’duré for adjusting the€edis described in paragraph 37 of
the Build-Up Instructions, “Whefh new the distance between the
ends of the ball pivots for theteltwo adjustable spaces may be
of the order of 1645 mm, This will,fof doursze, reduce if link
pin/hole wear occurs. It jg important tog&djust these two links
so that the distances between ball ends are dpproximately the
same (i,e, within 5 mm), We emphasise that final adjustmeants

should be made, sc a= to leave the link arms in tension, by

tightening manually using a 1 Ft (200 mm) tpanner moment arm,
These dimensions and toerques should be checked at each

Build-Up and onte each month if sooner,




4, Wear of Link Arm Pine and Hcoles

Pin/hole wear will result in the adjustable link arms-having to
Ee chortened, The pivot blocks for the cars in these positiens
will, likewise, need to be adjusted, The Jack of sufficient block
adjustment may well be the first indication of excessive
pin/hole wear, However, block wear r“nay dizquice this 5o 3 lower
limit of 1620 mm between ball pivot ends corresponding to the
adjustable links is considered to be the minimum permissible
before remedial work is carried out to repair worn link arm pins
and holes. Notesthat pin/hole wear ic expected to be small
cince, apart from aphrer.iable bearing surface area, the
tightness engendered by correctly adjusting the link arms will

greatly restrict pin/hgle movement and fretting corrosion.




10.
11.
12.
13,
14,
15.
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7. QUASAR  COMPONENT LOCATION

MAIN MOTOR
LIFT MOTOR

BOBBIN % DOWN MICRO SWITCH
BOBBIN FULLY RAISED MICRO SWITCH
PROGRAMMABLE LOGIC CONTROLLER BOX
0Tb, COOLER

BOBBIN

LIFT JACK CONFROL LEVERS
HYDRAULIC CHANGE-OVER BALL VALVES
OUTRIGGERS

TURNTABLE SUPPORT SCREW.IACKS
MAIN POWER BOX

LIFT JACK

MAIN PACKING BLOCK SUPPORTS

WINCH HOOD
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-5.06-

TWELVE MONTHLY INSPECTION AND MAINTENANCE

by an appointed person who is an independent examiner suitably

qualified to undertake this task and preferably having experience of
non-destructive testing (N.D.T.) on steel fabrications.

To aid (this examination, all weldments not visible by virtue of being
masked by «6ther structures must be made visible and reasonable access
provided by appropriate dismantling, in part, or whole, of the relevant
sub-assemblies.

Structural Examinatiop
Mechanical Examination
Electrical Examinatiors
Hydraulic Examination
. Prneumatic Examination
Test Procedure Examination

Any defects found, to be noted, and the implications for the integrity
of the machines safe operation to be noted. Any serious structural
defects must be communicated to the manufacturer at the earliest
opportunity so that suitable rectification methods may be formulated
and any necessary design modifications may be incorporated in future
machines.

f satisfactory, sign  logbook and issue inspection certificate. If not

replace unsatisfactory members and test machine as relevant checklist,
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STRUCTURAL EXAMINATION

1. Check all structures for gross deformation and signs of impact.

2, Check all connecting pins and bolts for deformation, cracks,
surface fretting, and correct material grade. if in doubt,
discard.

3. Check slewing ring securing bolts for defects and correct

material) grade.

4, Check/ stfuctures for corrosion and cracking of parent metal
or weldment especially in highly stressed regions in the vicinity
of securing 4and retaining pins or bolts. If in doubt use N.D.T.
such as dye penétrant test to corroborate findings.

5. Check deck plates for_damage and cracks. [f in doubt, discard.
6. Check any timber fabri€ for security and damp rot. If in doubt,
' discard.
7. Check any superficial.covers for security.
8. Check general level of upkeep and éomment in writing.
9. Check general condition of paint gfinish and corrosion, i.e.

superficial or deep corrosion.

10. For general correctness of assembly, with particular attention
to jsecuring pins, i.e. positioned correctly or<ingorrectly.

NOTE Prior to examination of 1 to 3 inclusive, degrease and
clean thoroughly.

Prior to examination of 1 to 4, remove any paint or
corrosion and clean thoroughly.




Check
Check
Check
Check
Check
Check
Check
Check

Check

PNEUMATIC EXAMINATION

for leaks in cylinders or pipework.

cylinder stems for pitting or corrosion.
cylinders forfatention of fluid (water).

main filter fof sludge énd water retention,
cylinders for jerky of intermittent operation.
cylinders for bent rods.

main reservoir for leaks and retention of water,

all valves for function, especially the exhaust section,

pressure is within design specification.




10.
11.

12.

-5.09-

HYDRAULIC EXAMINATION

Check hydraulic p'urnp for smooth operation with no signs of
cavitation, noise or leakage.

-Check) shaft drive coupling for wear and security (if not close

coupled).
Check for ¢hosesfor. fitting leaking and kinked or damaged pipes.

Check any indicatorsqon oil filtérs (where provided) for evidence
of sludging.

Check oil filler cap is not sludged and tank is open to atmos-
pheric pressure.

Check oil is not heavily coptaminated, sludged or carburised.
Check any bundy tubing is not pitted or corroded.

Check drive motor for jerky running or lloss of power (leakage).
Check circuit pressure is correct and within design specifications.
Check settings of any relief -or cross over relief valves,

Listen for squealing noises from valves.

Check control linkage for smooth consistent operation.
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MECHANICAL EXAMINATION

Check slewing ring for roughness in operation, also check for

play between’ races.

Check slewing ring fdr adequate greasing and any corrosion.

Check slewing ring drive gears for pittirg, flaking and backiash.

Check slewing ring bolts for correct grade and torque.

Check passenger restraint device linkages for wear, lubrication

and operation.

Check car slewing rings for roughness in operation and play.




8.
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TEST PROCEDURE

Request all parts found defective are replaced.

When\satisfied that ride is erected in correct manner, request
ride is/operated unladen to maximum design speed.

Observe-ride in uniaden operating condition.

If satisfied, request .ride be‘ fully loaded to design specification.
Request ride is operatéd“at maximum design speed.

Observe ride in fully laden operatihg condition.

Request ride be unloaded and”re-examine as in:-

Structural Check List : 1-10
Hydraulic Check List { 1-12

Mechanical Check List : 1-135

If satisfactory, issue certificate and sign logbook,

If second examination reveals defects, downrate ride and repeat
examination. Nature of defects should be communicated to
manufacturer for their dissemination and appraisal.
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2 YEARLY INSPECTION (NDT)

Every two years the machine should be submitted to non-destructive
testing (N.D.T) of its structural components,

This shguld be carried out by an appointed person who is an independent
examinen,{as _sin the 12 monthly inspection) and an NDT technician
certified g apprepriate level in a nationally recognised certification
scheme, viz:-

1. PCN - (PerSonai certification in N.D.T)

2. ASNT - (Americah Socigty of N.D.T)

Appropriate level for evaluation 4 of results is level |, It is the
responsibility of the appointed persoh 0 verify the technician is suitably
qualified and agree the test method and_technique to be used.

The appointed person must distinguish between original manufacturing
flaws and ones developed during use. Also, he must distinguish between
significant and insignificant flaws,

It is advised that the appointed person consuits ‘expert opinion as
appropriate in the following disciplines:-

1. N.D.T.
2. Stress Analysis.
3. Welding Technology.

See checklist for N.D.T. of machines structyre,
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N. D. T. OF MACHINE'S STRUCTURE

RECOMMENDED METHODS OF N.D.T.

1. Dye |Penetrant Test ' D.P.T. for (surface cracks).
2. Magfietic particle test M.T. for (surface cracks).
3. Ultrasenig. Jesting U.T. for (flaws and thickness).

APPI__ICATION CHECK LIST

1. Check for surface cracks in“parent metal at weld toes, edges
of holes and any flamecut edges, in general terms in the vicinity
of any stress raised.

2. Check'for cracks in the surface of Wweldments. These should
appear along the throat of the weldment:

3. Check for cracks in drive shafts in the vicinity of keyways,
holes, changes in dia. or any other discontinuity.

4. For reduction in wall thickness in hollow sections caused by
internal corrosion, also check for serious external corrosion (this
is far less likely). This is important on thin wall sections in
the vicinity of weldments and high stress areas.

NOTE Use DPT/MT for 1-3 after thorough surface preparation and
degreasing of structural surface.

Use U.T. for 1-4. Remove paint and thoroughly clean coat with
grease to give a good acoustic coupling.

On completion of testing, re-paint all surfaces.




-5.16-

2 YEARLY INSPECTION (NDT)

Every two years the machine should be submitted to non-destructive
testing (N.D.T) of its structural components.

This should 'be carried out by an appointed person who is an independent
examinetws(as~in the 12 monthly inspection) and an NDT technician

ceftified to appropriate level jn a nationally recognised certification
scheme, viz:-

1. PCN - (Personaf certification in N.D.T)
2. ASNT - (Americdn Society of N.D.T)
Appropriate leve| for evaluationd df results is level ||, It is the

responsibility of the appointed persén-to verify the technician is suitably
qualified and agree the test method andsteehnique to be used.

The appointed person  must distinguish between original manufacturing
flaws and ones developed during use. Also, he must distinguish between
significant angd insignificant flaws.

It is advised that the appointed person consults expert opinion as
appropriate in the following disciplines:-

1. N.D.T.
2. Stress Analysis.
3. Welding Technology,

See checklist for N.D.T. of machines structure.
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SPECIFIC AREAS TO BE CHECKED

1. Check main arm to ball block connection.
2. Check main arm to axle and keel plate.
3. Check car rear mounting arms.

4, Check car front slipper bar.

5. Check keel attachment brackets.

NOTE : THESE ARE ALL AREAS OF MAX STRESS

Other areas to be checked are at the discretion of the appointed
person.
Machine to be dismantled as in" twelve monthly inspection to allow

sufficient access for the N.D.T. technigian gand equipment.

THE FOLLOWING INFORMATION IS REQUIRED ON._N.D.T. REPORT

1. Date of examination.
2. Technicians name and qualificatibn.

3. Details of N.D.T. technique.

4, Parts examined and which elements comprised part of sample,
5. Parts unavailable for examination, if any.
6. Results of examination.

ALL REPORTS TO BE KEPT AVAILABLE BY THE RIDE OWNER




QUASAR (A.R.M. ENGLAND)

Safety Check
v Check that all lap bar belts are tight and that all catches are

bperating torrectly, Note that it is Fossible for the catch
springs to break ac 3 result of fatigue (ARM Part Nz, Q-107),
DOYLNOT USE ANT CAP ON WHICH THE LAFP BARP DOES NOT

LOCK AS INTENDED,

2, Each car Incofplorates two wire restraint bonds attaching to
the adjacent main radial arms, Although normal bperation should
not cause damage to fhese, they should_be visvally checked
daily for signs of loos® fixihg balts, broken wires, cr other
damage.-AN'x‘ DAMAGED WIRE EESTRAINT BOND SHOULD BE

FEEPLACED IMMEDIATELY, (ARM Fart.Ne, Q-106),

2. To check the operation of the car motion dampers pull each car
cutwards Until the lap bar lock reaches Wajst height, Upan
releasing the car it should fall back to its re€t position withouyt
vibration, If this je unsatisfactory the motion dampers (ARM
Part No, @-102) must be individually checked, ON NO ACCOUNT
CFERATE THE RIDE UMTIL THiS TEST CAN BE PASSED BT ALL
SIXTEEN CAPRS,

4, Note that al) Pins are retained by clips, A daily visval

inspection should te made to ensure that al] clips are present,

The pins locating the car motion dampers should be directed such

that each tlip faces the car interior,
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(..., ' ' . QUASAR (A.R.M. ENGLAND)

5) Due to a-settling effect after same hours work IT 18
ES':'ENTIAL that the slewing ring bolts of a new GUASAFR are
ret‘ighterned to a torque of 20 Nm, This should be carried cut
gvery two weeks for the first two monthes and thereafter once

every three months,

6. Every car is moumted on twe spherical balls through blocks of

low friction materiad, These hlocks should have a considerable

(_- g wear life, A visual inspeckion should be carried out every monith
to detect any abnormal or ehcpeceive block wear oY splitting,

Carrective action will depend’ upon the symptoms,

7. 0One of the effects of block wear ig that some Car end float
may develop between the spherical balls)y Having inspected the
klocks (in 1 above), any end float should be Pdjusted out when
the car is remounted, If this ie not done then block wear will be
a-celerated, Adjustment is tarried _out as described in the

Build-Up Procedure (page 10),




‘ - L QUASAR (A.R.M. ENGLAND)

8. 41l slewing ring fixing bolts chould te thectked to ersure that
the tighteﬁing torque of €2 Nm still holds, Note that thiz muct
e carried out gvery two weeks for the first tweo months when

your Quasar is new,

4. The wir€ Qar restraint bonds attach to the ends of the main
radial arms by medng of a bolt bearing in three plates, A visual
inspection should ke Mmade for hole or bolt wear. In normal

‘- ' circumstances wear dhowld be negligibtle,

[O. All pins and pir holes in®fe/ main arms, link arms arnd bobbin

should be checked for signe ofdwears,

1t Check the car pivot balls for signs of scoring, This may occur
if dirt or grit inclusione renetrate into the blocks of friction
material, The importance of cHecking the tleanliness of the
blocks at build-up is therefore emphasised, Sccred ball pivots
tan cause accelerated block wear, In the tase of a severely
scored ball pivcot consideration. will need to be given tao

‘ replacement, (APM Fart No, G-105),
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QUASAR "(A.R.M. ENGLAND)

. The car motion dampers should be visually checked weekly in
the region of the piston rod oil seals for loses of oil. Although
these seals should have a considerable life, any unususal
ingrelss of dirt particles etc, may cause seal damage, oil
leakage, andsmesultant loss of damper function, A DAMFER
MUST BE REPLAGED IMMEDIATELY WHEN OIL LOESS BECOMES

EVIDENT, (ARM Badrt No. G-103),

Each car motion damper.is attached to its radial arm via a
rubber bush in the cylinder eye This bush should be checked for
damage or loss of rubbenv'l'hey may need periodic replacement
(ARM Fart No, G-1011, The selflpceiing nut which retains the
buzh shcold net be tightensd far emcugh to compress the rubhber

as this scceleratees wear. At the other end ofhthe motion damper
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QUASAR (A.R.M. ENGLAND)

——— T T

- Check that all lap bar bolts are tight and that

all catchesg are operating correctly., Note that
1t 1s possible for the catch Springs to break
45 a result of fatigue (A.R.M. Part No., ©-107),
DO NOT USE ANY AR ON WHICH THE LAP BAR DOES
NOT LOCK AS INTENDED.

Each car incorporates tWo wire restraint bonds
attaching to the adjacent main radial arms.
Althouagh normal operation should not cause
damage to these, they should be visually checked
dailyvafor signs of loose fixing bolts, broken
Wires, or other damage. ANY DAMAGED WIRE
RESTRAZNTN, BOND SHOULD BE REPLACED IMMEDIATELY
(A.R.¥M. 'Pamt No. QR-106) .

To check“the Pperation of the car motion dampers
pull each car/ewtward until the lap bar lock
reaches wais€ height. Upon releasing the car

it should fall béck to its rest position without
vibration. If this i%s unsatisfactory the motion
dampers (A.R.M. Part /N&. Q-103) must be
individually checked. ON NO ACCOUNT OPERATFE

THE RIDE UNTIL THIS TEST @AN BE PASSED BY ALL
SIXTEEN CARS.

Note that all pins are retained=byv clips (R~Kevs) ,
A dally visual inspection should be made to ensure
that all clips are Present. The Hihs locating

the car motion dampers should beldirected such
that each clip faces the car interior’;

Due to a settling effect after some hours work

IT IS ESSENTIAL that the slewing ring bolts of

a new QUASAR are retightened to a torque of 860Nm.
This should be carried out every tvo weeks for
the first two months and thereafter orce every
three months.

Every car is mounted on two spherical balls
through blocks of low friction material. These
blocks should have a considerable wear life.

A visual inspection should be carried out every
month to detect any abnormal or excessive block
Wear or splitting. Corrective action will depend
upon the symptoms.

__J_
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e of the =ifests of block wear is that soms

car end float may develep between the spherical
halls. Having inspected the blocks (in A above),
any end float should be adjusted out when the car
is remounted. If this is not done then block
wear will be accelerated. Adjustment is carried
out as described in the Build-Up Procedure

(page 10).

311 slewing ring fixing bolts should be checked to
ensure that the tightening torque of 860 Nm still
holds. Note that this must be carried out every
two weeks for the first two months when your '
QUdsar is new.

Twe wite car restraint bonds attach to the ends

of “thé main radial arms by means of a bolt bearing
in tHrée plates. A visual inspection should be
made for hele or bolt wear. In normal circum-
stances 'wéar should be negligible.

All pins and panm holes in the main arms, link arms,
and bobbin shouldMbe checked for signs of wear.

Check the car pivdt balls for signs of scoring.
This may occur ifS\dirty or grit inclusions penetrate
into the blocks of frigfion material. The
importance of checking theé.cleanliness of the
plocks at build-up is thergfore emphasized.

Scored ball pivots can <ause accelerated block
wear. 1In the case of a seVeredy scored ball

pivot consideration will né€ed to) be given to
replacenent. (A.R.M. Part NO. 0->305)

The car motion dampers should be visfdally checked
weekly in the region of the pistongrod ©il seals
for 1oss of oil. Although these sed&ls should
have a considerable life, any unusual ingress of
dirt particles, etc. may cause seal damage, oil
leakage, and resultant loss of damper function.

A DAMPER MUST BE REPLACED IMMEDIATELY WHEN OIL
LOSS BECOMES EVIDENT. (A.R.M. Part No. Q-103).

Fach car motion damper is attached to its radial
arm via a rubber bush in the cylinder eye. This
bush should be checked for damage or loss of
rubber. They may need periodic replacement
(A.R.M. Part No. Q-101). The self-locking nut
which retains the bush should not be tightened
far enough to compress the rubber as this
accelerates wear.

_5_,‘




Clheck to see thar hyvdraulic jacks liave been (
released before the ride operatesg.

Check holding brakes - when ride comes to a stop
(loaded) cars should not drift,.

Service Bulletin: Quas/03/002 and Qua/03/001







SERVICE BULLETIN QUA/7037001

(QUASAR AMUSEMENT RIDE)

SEPTEMBER 1988




In response to reports of cracking in the vicinity of weldments on
the Quasar lower lifting frame, it has been deemed prudent in the
interests of public safety to initiate remedial action,

After _examination and assessment it has been concluded that the
cracking), is fatigue initiated due to the presence of geometrical
discontinuities in the vicinity of the tensile fibres of the main -side
membeérsgand forward crossmember,

These discontindities in the form of weldments and square profiled
pipe slot producg) local stress concentrations and initiate cracks in
the tensile fibres. '

To obviate and ‘preveat further occurence of these phenomenon the
following modifications tothe lower lifting frame are to be carried
oyt.

1. Bracing gussets to connect »Sidé members, crossmembers and
lower plate. This will reduce/moment arm on sidemembers and
increase torsional stiffness, thus [réducing stress levels and stress
range in this vicinity.

2. Stiffening plate on underside to lower neutral axis and increase
section modulus on tensile flange of sidemembers in the XX
plane. This will also increase torsional sgtiffness and bending
stiffness in the YY plane,

3. Modification to the profile of. pipe slot in forward crossmember
by radiusing the ends of slot, thus removing the local stress
concentration present at the upper square corners of the original
slot. -




These” medifications are designed to reduce the stress ranges incurred
by the lower frame members when in bend and axial tension. This
will “greatly’ increase the number of loading events that may be
sustainéd by the structure and thus increase its useful life in fatigue
terms.

It was decided #to position the stiffening plate on the underside of
the structure, i.e) the compression zone because there is a zero risk
of initiating any “furthes=cracks in the vicinity of its weldments. It
is also bad practiceto cdver up existing cracks because of the risk
of them propagating unseen 'below this plate. Also there is a risk
of initiating further cracks” in\ the vicinity of the new weldments,
especially at the ends of intermittent welds. :

For the above reasons it was deemed prudent to position the
stiffening plate on the underside while recognising that it is less
effective in the tensile zone than would be the case if it were
positioned on top of the structure.

The above modifications are to be carried out’ on all rides not later
than five years after commencement of operationdl Use.




MODIFICATION PROCEDURE

Repair any existing cracks in the top of sidemembers by
grinding out to full depth and butt welding with a full
penetration single 'V' butt weld.

These welds to have a root run by manual metal arc using a
Smm __low hydrogen electrode. Remainder of weld may be by
manual metal arc or M.L.G.

Afterd completion of weld, grind down flush with surface of
member giving a smooth crack free surface.

Repair any [éxisting cracks in crossmember located at the top
corners of pipe/“sloty by drilling a 10mm diameter hole at the
upper end of cracks/as depicted on page 6. No further action
is required, :

Modify shape of pipe| slot &s depicted on page 6. Remove any
drag lines from flame cuttingand grind smooth.

Weld pipe slot flange part no? QUA/01/4 into position as depicted
on pages 7 and 8.

Weld lower stiffening plate into pesition.y, Weld type as depicted
on pages 11 and 12.

Weld gussets in the vicinity of pipe slot into position, part no.
QUA/01/2 and QUA/01/3. Weld joint type®and corner detail as
depicted on pages 5 and 12, Weld remainder?’of gussets in
position, Part No. QUA/01/1.

The weld connecting the sideplates to the top of sidemembers
is to be ground flush with top surface of sidemembers for the
last 150mm of its length. See pages 10 and 12.

The vertical weld connecting end ot sideplates to side of side-
members is to be ground out to give a weld prep for the first
150mm of its length. Weld type and corner detail as depicted
on pages 10 and 12.







MODIFIED CONSTRUCTION

BRACING GUSSET -

_MODIFIED PIPE SLOT STIFFENING PLATE




PIPE SLOT DETAIL
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MODIFIED PIPE SLOT
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. MODIFIED PIPE SLOT

PLAN ON PIPE SLQOT
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WELDING DIAGRAM (SIDE PLATE)

150

JOINT TYPE 'A'

SIDEPLATES
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O WELD DETAIL
o

VIEW ON ARROW A




\J
Q
1
P~
J L !
Q oSl
—b .
oI\
\ ! [
o L
— 2z I A B ] T T T i — = = —
A } y
r h
L M
\ llllll
T T T T N T T T T

T v

-11-
WELDING DIAGRAM (LOWER FRAME)
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WELD TYPES

JOINT TYPE &

JOINT TYPE 'B

WELD LINE

)
e
L
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JOINT TYPE 'C’

15 RAD

CORNER TYPE 'D’
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MAKE FROM 300x200x10 RHS. | ®

WELD PREP TOP ONLY
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SERVICE BULLETIN QUA/03/002

( QUASAR AMUSEMENT RIDE )

SEPTEMBER 1988




In response to report of cracking in the vicinity of weldments
on the trailer main longitudinal members and top mounting plate,
it has been deemed prudent in the interests of public safety
to initiate remedial action.

After examination and assessment it has been concluded that
"the cracking is fatigue initiated. The loading spectrum on the
trailer is very complex because when in travelling mode the
trailer will be subject to stress ranges of varying magnitude
and quantity. This will depend on the road surface quality and
the gsnumber 6f miles travelled per annum. The formér is

impossible to evaluate without resorting to strain guage analysis.

The loadipg, spectrum when operational may be assessed with
some accuracyand the'loadings on the trailer imposed by the
outrigger feet [afid [pads appear to be significant in fatigue
terms.

The picture is furtheg/ complicated by their being two types
of trailer construction, viz Type 1 with cranked main longitudinal
members and Type 2, with /straight members. The cranked
version gives most cause for®concern because the members are
cut, bent and then welded whichs places a weldment at right
angles to the stress lines in the tenAsile zone. This weldment
then initiates cracks on the undersidef of [the main members

which propagate outwards and upwards.

To obviate and prevent further occurrence of thesesghenomenon

the following modifications to the trailer are to bé carried out.

1. Bracing strap to be fitted on underside of main
members., _
2. ‘ Bracing member fitted vertically between top and

bottom plate and connected to side of main members.
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These modifications are designed to reduce the stress ranges

incurred by the trailer main longitudinal members and reduce
the bending moment on the top plate in addition to providing

a greater weld area.

On thel granked version of trailer the bracing strap will need
to be cranked tos follow the contour of the main longitudinal

members.

The above modifications are (4o Jfbegscarried out on all rides not

later than five years after comgnencement of operational use.
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MODIFICATION PROCEDURE

Repair any existing cracks by grinding out to full depth
afnd butt welding with a full penetration single 'V' butt weld.

These®welds to have a root run by manual metal arc using
a 3mm/ low, hydrogen electrode. Remainder of weld may

be manual metal arc or MIG.

After completion g#06f\ weld, grind down flush with surface

to give a smoothlcrack #ree surface.

Cut out a 160mm widelssection of bottom plate above both
main members to allow bracipg strap to pass along surface

of main members - see Page 6

Weld prep edges of bottom plate and bracing strap as
depicted on Page 6 = Weld bracing stfap to underside of
main members then weld bottom plate €0 bracing strap as
depicted on Page 6 -

Weld bracing member between top and bottom plates and
side of main members as depicted on Page 6
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MODIFICATION PROCEDURE

On cranked type trailer, remove all weld bridging plates
positioned on underside of trailer.  Repair any existing
cracks 4by grinding out to full depth and butt welding with
a full pepétration single 'V' butt weld.

These welds tofhave a root run by manual metal arc using
a 3mm low hydrogen) electrode. Remainder of weld may
be manual metal ardor/MIG.

After completion of weldy” grinld down flush with surface
to give a smooth crack free surfaces

Weld wedge plates to underside of [ main .members butting
angled end up to bottom plate afd #welding together,

Position bracing strap over bottom plate. Weld strap to
bottom plate and bend down to follow contour df wedge
plates. Weld strap to wedge plates and main members,
See Pages 7 and 8.
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ORIGINAL CONSTRUCTION (STRAIGHT TYPE)
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i
ORIGINAL CONSTRUCTION (CRANKED TYPE)
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MODIFIED CONS‘_TRUCTION ' (STRAIGHT TYPE)
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