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TH‘E NAME PLATE, SPECIFYING THE SERIAL NUMBEER, OPERATOR. THE SERIAL NUMBER IS ALSQ WELDED
ON THE RIGHT HAND SURFACE OF THE LEFT HAND

CAPACITY AND SPEEDS OF THE RIDE, IS LOCATED ON
THE UPPER FRONT CAGE CHANNEL FACING THE CORNER FPQST OF THE CAGE.



Sales & Servi
ORI IND.

PO Box 1501%
Salem, OR 97309
Phone: 5035880984
FAX: 5033881127

A, Inspect for weld cracks and structural damage . .

B. Check support rods for equal tenslon. If bent raplace. Inspect
threads for cracks, check thrust washer for wear. .

C. Inspect swivel block needle bearings yeariy, check for worn
thrust washers, check attaching pln and nuts for tightness.
Check for proper lubrication,

D. Check safsty cabla for gondition, broken strang, corrasion

and adjustments, Cable should not bear weight of sweep

when extended. Attaching points should move freely. Cable

sheould ba raplaced it sweep is dropped.
E. Check bolts for condition and correct tightness. Bolt should
be replaced if tarqued to max. atter removal. Inspect cond!-
tion of plllow block - hinge pin, If damaged or logse - replace,
Check condltion of attaching pins & fastaner, Pin shouid be
cotter keyed and not halr pinned. fnapect for hole enlarge:
mant and regalr If neaded, .

G. Inspect for. loose bolts. If bolts sre targued to max. Bolt
should-be replaced atter removal. Inspect safety pln for fast-
ener. Fastaner may be halr pin or cotter key. - T

-~ H. Check for loose or worm chain; repair or raplace. Make sure
chain doas not rub guards, adj. as needed, Check all sprocket
fagtaners or securing membears.

F

THE MONSTER

INSPECTION CHECK Lisi

- the importance of following the factory lubrication frve

I Check ofl level in gear housing, change yearly. Inspect oil

lavel of fluid clutch and torqua arm snubber in spider gear

" drive, ;
J, .Check alt rotating hubs for play and rough bearing. Repair as
' necessary.
K. Check all hyd. attaching pins & bolt for wear or logseness.

Replace or tighten as needed. Inspect drive belts far wear,
cracks or looseness. Repair as necessary. :

L Check for wear In bushings, jeints, hinges and linkage.
M. Inspect spindle for wear and tastenar for condition,
N. General Information:

400 Ibs. per car,

Rbtatlon 8 RPM cew Eccantric 11 RPM cw
Spiders 15 APM cw

Do not operats over 50% of recammended RPM In reverse,
Mote {1) Tha monster requires a routine chacking for loasen-
ing bolts. We recammend every 30 days of operation,

(2) Many causes of mechanical repalr have resulted from
fallura to follow the recommended lubrication freque” ™ of
tailure to follow the lubrication chart. We cannot ové

tlens.
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0]  DESCRIFTION OF PART BEARING TYFE .

LUBRICATION
INSTRUCTIONS

NG

DESCRIPTION CF-PART BEARING TYPE

.,_,‘LUBRII‘J«TIGH IMTERYAL: THE ABOYE TASLE OF LUBRICATION INTERVALS REFER TO AVERAGE OPERATING CUHUETIO!{S WITH GREASE SEALS INT

|

SWIYEL BLOCKS ANTI-FRICTION (A)

[

i1

GEAR CASZ UFPER BEARING ANTI-FRICTION

ANTI-FRICTION (B)

12

GEAR CASE ANTI-FRICTION

10 | HYDRALLIC DRIVE OUTER BEARING|' ANTI-FRICTION (8)

2 | EcceNTRIC HUB
3 | ECCENTRIC TUBE UPPER BEARING | ANTI-FRICTION @) 13| CAR SPINDLE BUSHINGS NYLON OR BRONZZ
4 | HINGE PIN BUSHING BRONZE (A) 14 | MADN DRIVE CHAINS
5 | HINGE COLUMN UPPER BUCHING BRONZE (A) 15| HYDRQ SHEAVE
6 | HINGE COLUMN LOWER BUSHING BRONZE (&) 16| SPIDER MUTOR GEAR BOX ANTI-FRICTION
7 | ECCENTRIC TUBE LOWER BEARING | ANTI-FRICTION  [(B) 17 | DRIVE SHAFT UPPER BEARING ANT1-FRICTION
8 | DRIVE SHAFT BEARINGS ANTI-ERICTION . [(C)} 18 | DRIVE SHAFT LOWER BEARING ANTI-FRICTION
o | HYORAULIC DRIVE INNER BEARING | ANTI-FRICTION  HC} 19 | SPIER DRIVE CHAINS
20 | SPIER HUB ASSEMBLY ANTI-FRICTION

(A) DAILY OR EVERY EIGHT HOURS DURING HEAVY OPERATIONS™
(B) LIGHTLY EVERY TWO WEEKS™
(C) EVERY THREE MONTHS™
(D) CHECK EVERY MONTH, CHANGE EVERY YEAR. USE E.P.50
(E) KEEP ALL MOVING PARTS QF THE CAKS AND SUPPORT ROOS

"' OLLED DAILY.

)y CHANGE QIL IN HYDRO-SHEAVE EVERY 4000 HOURS OR ONCE
A YEAR. USE 10W ABQVE 10 DEGREE F. & SW BELOW 10 DE-
GREE F. OlL ISTO BE HEAVY DUTY RO MEET AP LSPECFL-
CATIONS CLASS M5,

(G) LUBRICATE DRIVE CHAINS EVERY TWO WEEXS WITH AN
ROVED LUBRICANT SUCH AS CHEVRON PIMION GREASE }
ROTANILIM PFOWER -LUBE NO. 91645 OR EQUIVALENT,

@) USE A COMPOUNDED GEAR LUSE WITH AN E.P, ADDATIY
COMPLY WITH AGMA-7 E.P. OR AGMA-8 E.P. SPECIFICA

NOTES:
« USE A MULTI-PURPOSE WATER RESISTANT GREASE WIT
ACCEFTED EXTREME PRESSURE ADOATIVE SUCH AS CHE?
BLP. M. MOLYGREASE NO.1 OR MOBIL GREASE SPECIAL N

PRESSURE FITTINGS.

KEEP LIGHT RINGS CLEAN AND FREE OF CONTAMINANTS .
AS GREASE, OO ETC. _
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MONSTER SWIVEL BLOCK BEARINGS

IT HAS BEEN BROUGHT TO OUR ATTENTION
THAT SEVERAL PREMATURE SWIVEL BLOGK

~ 'BEARING FAILURES HAVE OGCURED DUE TO
LAGK OF LUBRIGATION.

WE MUST EMPHASIZE THAT SWIVEL BLOGKS ° o
-(PR-153) REQUIRE LUBRICATION ONGE DAILY
OR EVERY EIGHT'HOURS'DURING PERIODS OF
HEAVY OPERATION, AS PER ORIGINAL LUS- | |
RICATION INSTRUCTIONS. ALSO WE RECOM- |
MEND THAT THE SWIVEL BLOCKS BE RE-

MOVED, THE BEARINGS GLEANED, THOROUGHLY |
INSPECTED AND REPAGKED AT PERIODS NOT |
TO EXCEED 6 MONTHS. -

MONSTER BULLETIN

DRAWN BY: | SCALE: NO. REQ'D.: MATERIAL:

DATE: NEXT Asgy.: a0t NO.: EFF. W/SN: 10100 & UP
3.30-T0 o~ BO0. BY MNO.: EFF. W/SN;
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'.*"iE RECOMMENDE D OPERATINCGE PROCEDURES FOR STARTING , RUNUMNG AWD

g

I SIoPPIMG: THE MOUSTER RIDE ARE RS FOLLOWS o
‘ START ING,

I ROTATION — AFTER. THE LAST SWEEP OR CRR WADS BEeEU (ODADED AMD
SECURED, ARDUANCE ROTRTION CoNTROL LEUCE N A SLOW,EVERL MOVEMEWNT

TO ATTAIN THE MAXMUM ROTATION RPM IN NOT (ESS THAM 4 0F | REUOLUTION-

 CROSS ARMDS — WHILE ADUANCING. RoTATION CONTROL LEVER , START CRoss
ARMS ROTATIMG. ARND CHECK VISUALLY ERCH SWEEP AS 1T PASSES.

ECCEMNTRLIC — TUE ECLENTRIC 1S STARTED IK THE SAME MRRNER Bs THe
RoTATION. MRINTAIK A STEADY ADVANCEMENT OF THE CONTRO- RD TU REACH

FULL RPM. IN LGT LESS THAM g oF | REUOLULTIOM.

|‘ . | Fa.uuutué..

| THE MALMUM. RPAM. AMD DIRECTIONS woOKICe DOWH FROM THE ToP OF THE
' RIOE RRE RS FolLLOWS | '

. ECLEMTRIC — 1\ RPM. CLOCKWISE
ROTATIOA — B RPM  COUNTER-CLOCKUIISE
.’* CRos$ RRM= — 15 RPM CLOCKWISE

FoR. REVERSE OPERRTION REDUCE ROTATION AMO ECLEMTRIC SPEEDS A

|
| MINLAUK OF S0%. DO MOT EXCEED THESE SPEEDS.

STO PFPINCx
1IN STOPPING USE REVERSE RPPLICATION OF STARTING PROCEDURE .

f

MOWHSTER OPERATIMG: PROCEDURES

TRAWN NY: | BCALE: HO. REQ'O.: MATERIAL:
/I!'-:;{. Eanimn S T -

DATL: REXT ASSY : TS, Moo

- 12-77 L ="OD RT MO.:

I 1L b~




{NSPECTION CHECK LIST

FLY-O-PLANE

ORLIND.
PO Box 15029
Salem, OIt 97309

FAX:

A Inspech lor weld cracks, siructural damage. Car
ltsme 1ublng should chachod lar postible
lnln_nll torroslon and delurloraled floos boardy,

2. inapeel il esble condlilon end Wimbles lor wese, *

Roplace cable H brokan stisnds are {ound, high
fon, sle. Rapl himblay 1 0818 I
watd, ¥ grlitng hun occured o 1) thimbls I
damaged. lnspech tabis clamps ~ 3 1o eath end
(praper appllestlion). Chech atfaching bolte Jor
condlion end I working, replace &g necesssry with

Grads & or ballar,

C. 1napech gar fevallng coble Jov nondll!um ond check
cable tiamps [min, 7 ewchi Inspacl’ spindle trany
lor proper anap ving and thimbla condlilon. Replace

8 requited — cable WNimble la have 0434 manknum
wasl.

D Intpact ear bvellng catile aenbuchie I squipped or
new tiyls (not shown} spiing cuthioned Hrhage for
condillon snd ussps, Cheek bushing and bal) los
wait und saplace a0 saqulred.

E. inspect swewp hings, nule and bushings — meai.
mum wasr 046 (1HI8) Inch. Replace U Shresds
demsged o0 uncesslve wear wnlste, Specisl {apared
nul

F. intpacl Innar swaep U 8oll lor dimags. — Thraad
Wwaar ar poos nuls, Baplscs ss requlspd.

i

inapect sweep nupport rod fos demage, pln hols
#nlargement and pin o demuge, and proper nalsly
bay. Hols may b 1esmed o mastmom ta~ oyanslze
= 1187 snd UI6™ wxarsien phna nyalinble,

Cheol sweap N rods lor condlilan and tumbuckle
Tot Jhwend wens, o1c, Inspact bath ends snd LLYTT
mas lor linciuren. Aods ats lo be RLg, over-
Tightening wiil tsunn lallure of {he it rod. Altachiog
holer for the red should be Inapecied and repahied
5l axcosslve wiar )a lound.

Cheek mudslll atsching plhs ot conditicn ond
Piuper valsilns. Do nal wee hak pins b mudsill pina
— pie tols nd push halrpine oul i mudai
allaghing hel WorR, replsos pln with factory
1i »t 118" wveratas pn oaly, Maxkmum *varslzing
fe 118,

Inypeal mudslil Be rods for conditton of Uwends,
brohen or frectured wnds, bearing coflet we ting on
vod, mul, atc, Alua lnspect a aching polnts ol cage
nd mudill tr overslelng of fractures, Replace or
Tepak as nacennary,

Inpect cluvithbrake linkage ber condiiborn ol aflsch
ing holes, pins, bolls and for benda, slc. Sttalghten,
Inulnll eversized bolls In anlarged holea, sapale ng
heceaasry,

Mapect eonliot stend tot wear In finkage snd worn
taelchels snd handles. Repatls, tuplace as requirad,

Phoner 503-5860984
$03-588-1127

1D A

A

AL 8

Q

N, Inspect bolls In cage lot loasensas — lighlen, evsr
dlze boll U holes 1o anlacged. Chech for properly
adjusled chzlns and aliyned gear t=dyclion unile,
Alta check ¢hlch Hnksge lor looss boits oyscrlzed
bolee and peaper ad]. of clutches aad beahen,
Raplacs Nslogs If vequired, .
HOTE: Fly-Q-Plan *quipped wilh onsaversing
pawls and must be It warking order {Sullelin F+1)

P. Chach uar gpladie for sondition of ahali, thread
ares und heyway — ohaol, lor erash and replaos |
vequiked. Chach sondillen of am tevolving ofank
#rm. Check ypindle bestings tor sondition, lubriea-
Yion and gt meunting bolls snd beming lock
coliar. Nleplace bastlay IN turning I housing. Check
cat apindla nuls lor condithon. tnner nult ts apeciel
91 [Lhan a reveraed Inpsr and must ba tngtaliad with
faper lowsrd car hub. Check conditten of car
tockwarhay,

R, Inspect ear hub and mske syze thal end of spindle
fo slightly regassed In hub, 11 TNush, then Inetall
wprclal factory specer lockwasher. 13 phall pro-
Trudas more 1pan 19", the hob of Ipindie ta worn
bayond manimym Solwance and must be yapalred.

inatall Buckls In
Wavariad potitlon (nol
+a plelueed]

8. Chech door hinges for ligMnesr and slignmeny,
Cheek doot Lalch lor waar and Ploper oparailon,
Check alf slsertng linkege and sefaly bt bay
mechanism for wear, bant rodn, broken o misning
SEilngs or sntarged Boll holses und vaderalied bally,
Rupsl of teplace 20 nacesssiy. Tha laclory hag
peovided n vaillaveling sanlel Wi 1o help raturn
the wings 1e & Dal poeliien (Rulietin P.ay

T, Sulaly ball should be Inadalied wilh the hall buckle
batwesn the wniap ol the belis 4o Ihay the wppee
bell peavenis: Uhia buckls Irom being relsssed by fhe
PANSRNQE.

U. Should Ihe vecondary salely pin hole beronie
snlsrged, weld up wih mitd | rod and redifli to
B pin,

Qunersd Inlormation:

Muslmum walghl pas cot 340K, Myainwem REM | icew
[51d. Modal)

Bhaching:
RAlds cenler musl bs flaatad at alf
Hmee, svenly dleMibyly welghl on

ovier and 4f mudelil ab aies
tndlgsied By T (oar), Ouvirter
blocking toasied af 7 {tweo) should be
linger Yghl and cheched ofien Io
pieven] walght from ksnafenting 1o
quarier blocks due lo seliing of
ouler blocks, NOTE: Bloching shovid
ba 30 8 o Bailer,



MANMUFACTURERS OF AMUSEMART #ibDEs

LEE U EYERLY

NN Vaey

JACK v. EYERLY

[LIE-T ]

_ .. 8O 121588
SALEM, OREGON 97309
January 18, 1982

TO: ALL MONSTER OWNERS
Subject: Recommended repair/modification of MONSTERS with structural fatigue cracks.

Reference: Eyerly letter of June 12, 1981, reminding reccmménded inspection of MONSTER
rides. :

CAUSES OF STRUCTURAL CRACKING PROBLEM -

We have completed our review and evaluation of the MONSTER structural crack inspectjon
reports that we have received from MONSTER owners. We have also conducted analysis here

the factory on the structural cracks found in a MONSTER ride that has been in service
‘ a number of years. Additionally we have correlated the cracking probliem with a

‘ber of maintenance/operation related probiems that have come O oOur artention over
.¢ years, As a result of this analysis we have determined the cause of the structural
fatigue damage {cracking) found In 2 number of the MONSTER rides to be combinations of
the follewing factors:

(1) Operation with excessive ioads, combined with poor maintenance such as
excessive play in critical joints due to loose bolts, excessive weafr
clearances allowed to develop in critical bushings, uneven footing suppart
elevations, :

(2) Corrasion fatigue effects occuring as aresultof corrosion allowed to
cccur with the passage of time in relatively highly stressad regions of
key structural eiements of the ride, ' :

(3) GOperation with excessive loads combined with shock and "vibration resulting
from Imbalanced passenger loadings which constitutes improper use of the ride.

(4) Operatlon with excessive loads and operating the ride at excessive speeds.’

It has been determined that the fatigue damage has not been caused by the MONSTER ride
design or the materials or fabrication praocedures used in its construction. It has also
besn determined that the extent of fatigue damage does not correlate with age or date of
manufacture - chronological age alone is not an appropriate guide to the expected degree
of fatigue damage.

"connsuomous TO EXTEND USEFUL LIFE OF FATIGUE DAMAGED MONSTERS

~ A number of owners with structurally cracked MONSTERS have requested from us recommen-

dations on repairs and modificatiaons that could be expected to incredse their safety and -
l|ife. The engineering department at Eyerly Aircraft Company has addressed this question
and outlined a conservative strategy of repairs and structural reinforcements (that can
be incorporated in the field) designed to meetr these objectives. We are presently per-

- - e 4 mmwwian vthe datgiled drawings and

~



specfficat(ons required to derive the resulting structural modil ey oo mua daf field
installation. Some important benefits of incorporating the recommended modifications
~ (1) the increased ability of the MONSTER to tulerate future maintenanc./uperation

ted problems (this benefits presently undamaged MONSTERS also), (2) the modifica- .
_juns reduce stresses in important partially fatigue damaged locations thereby extending
the useful fatigue life. As a conservative approach, Eyerly Aircraft Company recommends
installation of the structural modification kit on all MONSTER rides even those .howing
no apparent signs of fatigue damage or structural cracking. Detailed instructions and
specifications outlining the field installation of the kit elements will be included with
the kit as will be the ribs, gussets, reinforcements, bushings, bearings, pads, etc.,
that are required to be installed.

MODIF ICATION ACTIVITIES TO BE CONDUCTED BY MONSTER OWNERS

Repair of fatigue damaged MONSTERS and installation of the structural modification kit
is not a small job and will take some time, however, the job can be performed in the
field by competent personnel. tacluded in the activities to be performed by the owners
are: . ,

(1) Fairly campieté disassembly including removal of cross arms and sweeps and
disassembly of cage (removal of center hinge column).

(2) Cleaning/sandblasting of at least the critical areas and removal of corrosion.
(3) Visual and magnetic particle inspection (and if/as required select uitrasonic

inspection to be performed by competent professionals to full define signifi-
cant cracks in structurally gritical areas.

- {4} Carbon arc/air (air/arc) removal of gracks and weld repair of structurally .
- erirical cracks by a competent certified welder,

{5) Fitting and welding of the new structural modification kit structural elements

to the existing MONSTER structure to be performed by a competent certified
welder.

(6) Reinspection including Mon Destructive Testing of repaired and new weld areas.

(7} Repaint at least the structurally critical areas with a suitable corrosion
prevention primer and paint- system.

(8) Reassembly and checkout of the MONSTER ride. Important structural parts found
to be excessively Qamaged should be replaced with factory hew replacement parts.

EXPECTED SCHEDULING FOR MOD!FICATION KIT AVAILABILITY .

tmmediately following completion of our modification kit engineering/design work, we

plan to install a prototype structural modification kit on a MONSTER here at the factory
and subject it to test. Upon completion of this, we plan to offer the complete structura!
modification kit including instructions, specifications, drawings, and kif parts to be
installed. It is presently estimated that the modification kit will be availabie on
March 19, 1982. lnasmuch as we have not yet completed the engineering fue the kits, we
have not had the opportunity to engage in their costing. As soon as costing is determined

_:~~all MONSTER owners will be advised and orders accepted for a production run of the requi
mnaterials.

EYERLY AIRCRAFT COMPAMY -
P7-82
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MONSTER BULLE T 1 N

4 INSPECTION, OPERATION AND MAINTENANCE BULLETIN FOR
MONSTERS NOT OUTFITTED wITH THE STRUCTURAL REINFOR-

CEMENT KIT.

.

PREPARED FOR

ALL MONSTER OWHERS 6PERATING MONSTERS NOT OUTFITTED
WITH THE STRUCTURAL REINFORCEMENT KI?. '

PREPARED BY
EYERLY AIRCRAFT COMPANY
P. Q. BOX 12155 - -

SALEM. OHREGON 97309

SEPTEMBER 27, 1982
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NTRODUCTION.
MONSTER Butlletin deals with recommended

\is important special
ance recummendations

jodic inspection programs and operatioas/mainten
effects that might occur during opera-

cnded to (1) minimize fatiguing
ful life. (2) atlow the early

s «f the tide thereby extending iLs use

evtion of fatigue damage and structural vracking. should it occur,

the ride has become significantly

|1 before the structural integrity ol
he ride. should signi-

fected, (3) indicate means ol salely repairing t
to fully restore siructural adequacy

cant structural damage be found.
is the recommen-=

d safety to the ride. Also dealt with in this Bulletir
ment of cert%in spacific WONSTER parts with faccory

of a new and improved design. This Bulletin strictly
h the MONSTER STRUCTURAL

tion for the replace
W_fgplacement parts
plies to MONSTERS not presently outfitted wit
'INFORCEMENT KXIT. ’

It is assumed that all MONSTER owners presently copevating MONSTERS

wve already fully complied with. the June 12, 1981 MONSTER Bulletin that
\s sent out by Eyerly Aircraft Company. " This June 12, 1981, EONSTER

ia required a complete NDT inspcection of structurally critical areas
z e ride by qualified NDT protfessionals. Eyerly Aircraft Company re-

mmends that MONSTERS with signs of fnt irue damag: OT fatigue cracking oot

.~ operated untit a fasLory approved reepaic ¢
thix spoecianl Butletin to be highlighted

q cdeetuiled and tharough annual inspec-

an be acvomplished.

A wery significant aspect ol
or emphasis is the requirement [or

ion of all the structurally critical
annun i NT ipspeccion requirement Lo

od with the MONSTER STRUCTURAL MODIFI-

areas and locatinas using the magnetic

amrticle NOT technique. Tuhis full
pply to those MONSTERS nol out it

‘ATION KIT. (MONSTER Bulletins of J
o~ at eritical loeations are reduced by

anuary 18 and Ap_;:i.l 20, 1982.)

Inasmuch as uperating stress

ue addition of the MONSTER STRUCTIHAL
VUL aet require the complete and de-

WOUIELCATION KIT. 1hosce MONSTERS

moeral oK with the kit installed w

1:iited NDT inspection program Lo e P oorned annuuallyv.
This direc! ive Bulletin is te baes ll_u'ur'pur:\ll‘d inte all MONSTEL docu-
e CTONSTER Opvrutiqnlmainrnnnncvl

MONSTER in
af

wergtal lun aflicially hecoming part ul
e Ls wanunl /Catafox. Thix informaticn o alwnys acceompany The

;. weent of 1S transler or sate. lu 1 he event ol suale or transle v
MOWSTER, it is Lhe l‘t—‘h'pnnh'i,bilily ol =eblor to inlarm buyer ar luygurs

e
mer of this directive Bulletin =o Duver or

fature owners may take appros

priate auetion as autlined herein.



.0 BULLETIN RECOMMENDING REPLACEMENT OF CERTAIN MONSTER PARTS

:tvEyerly Aircraft. Com

(' _ with factory new replacement parts

. rs may directly co
{ (503) 399-7706 rega

€W PART MAME NEW PART MO.

pany recommends the replacement of certain MONSTER

of a new and improved design.

ntact the parts department. Eyerly Aircraft Company.

rding arrangements for the purchase of these parts:

tudsilt Shock Pad
Jushing, Hinge Pin

swivel Block Bushiné
Long

Swivel Block Bushlng
Shart

WasKHer, swivel block

The new mudsill shock pads are of

SQUANTITY REPLACES OLD PART REPLACES OLD PART HNO.

p-741 8 Rubber Shock Pad p-450

pP-744 12 Pillow Block Bushing 0-151

p-745 12 {2 spacers, 2k snap rings P-348,P-194,
24 nevdle bearings P-349

p-746 12 24 Needle Bearings, P-34kg
24 Mashers P-208

p-747 24 Large swivel block washer P-351

S

a2 new design made from a different

rubher compound. The new rubber’ shock pad is designed to be far more

(lexible than the existing one.and to

temperatures. In the event of qhovk an
in the ride sometime during future apera

witl help minimize them and also minimi

_ tical bolted Ilange_joints or {(2)
hushing locations. Also the increasoed
design gives them increased ability
that might oceur in the future.

under some of the foot pads.

ard jancent pad=.

The new =<weep hinge pin bushings.

Two possible sources for sucl

wit hout

Lty

retain the flexibility even at lower
d meagt loudings that might oczTur
+ions. the new rubber shock pads
»e¢ the resulting structural damage.
1 shock and impact loadings are (1) loose
vxressive wear clearances-in critical
(lexibility of the new shock pad
absorb uneven ground displacements
due to heaving and settling of the soil

trradneing excessive pad loadings in

<wivel block bushings, and large

«n1vel block washers are all manurdciu:‘d from Nylatron (impregnated

w*fh molvbdenum disulflfide).

(1 the-Nylatron material with s wr

chnracteristices than

tendeney Lo altenuatoe
patly transmilbed throagh chese

.o 1olerate missoed inbiricarcion

i -hings sincee they

4 n osell lubricants

a——

n the future can be ucvnmplishvd with much

t her new design

are

Boenel it ol

the prescent bras-

(3) periodic

shock and

[ )ml)! i

L ITH RN

it ien

Lhese busxhinpgs are threefoid:

ey {lﬂhlbll!LF.JNd damping
pushing macterial. wiil have the

load=< that otheorwise would be

joints, (2) womewhat more ability

weepienie will exist with the Nylatron
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1.0 SPECIAL QOPERATOR Ladinutliiuno
.

1. Smooth, reduced accelération on rotation start-up: control the
;l-‘l'-‘rution on rotation start-up by taking at least 3/4 of 2 revolution
. bring it up to speed. ' |

2. Smooth, reduced acceleration on eccentric start-up: control the
acceleration on eccentric start-up by taking at least 3/4 of a revolﬁtion
to bring it up to speed. :

3. Check the ride speeds at least once during each operating shift
to insure that the ride is not operated at excessive speeds. The RPU's
can be checked by timing the number of revolutioné with.the second hand
on a wristwatch, The following RPM's should not be exceeded:

, Rotation: 7 to 7-1/2 RPM's CC¥

7/ Eccentric: ~ 10 to 10-1/2 RPM's C¥

NOTE: Notify the maintenance supervisor, if these RPM's are at any time
observed to be exceeded, so that the necessary adjustmenis 1o the
ride may be made.

4. Smooth, reduced deceleration on rotatlon stopplng contro}jtpe

deceleration on rotation stopping by taking at least 3/4 of a revolution

bring it to a stop. .
.5 Smooth, reduced deceleration on eccentric stoppiag: control the
‘qeceleration on eccentric Stopplng by taking at least 3/4 of 2 revolution
to. bring it to a stop.

6. Do not allow péssenger overlonding of cars - 400 lbs is the maximum
per car. ) ‘

7. Mako every effort to load upprdximately edual passengeriloadings in
opposite cars to achieve well balanced loads.

8. Make every effort to load approximately equal passenger loadings in
apposite sweeps to achieve well balance loads.

NQTE: Adherence to these instructions is important to avoid excessive
ride loadtngs and to minimiz:e tatigue. damage in critlcal structural
locatinas. The maximum rotation and eccentric RPM's of 8 RPM ccw
and 11 RPM CW respectively given in the MONSTER OPERATING MANUAL
are tn be considered us MANTUUM limits and are not to be considercd

as settinegs for continuous aperation.

A ———



4.0 RIGOROUS LUBRICATION .PROGRAM ESSENTIAL . . .-
. .
~  The importance of adhering to the required periodic lubrication
(_ gram cannot be overstressed. Faith{ul diligence in following the .

_ubrication chart and the recommended lubrication frequency is essent{al

in avoiding premature wear of critical bushings and bearingé. Such

premature wear in cgitical bushings and bearings can create excessive

clearances and be the cause for excessive shock and impact loadings seen

by the ride during operation. This can result in premature fatigue

damage to critical structural elements of the ride necessitating possible

extensive mechanical repair. : )
Refer to the MONSTER OPERATING MANUAL and the LUBRICATION INSTRUCTIONS

SHEET for details on lubrication requireﬁents.

~




,.0 DAILY CHECKING OF RIDE SPEEDS
‘
Rotation and eccenlric¢ RPM's are to be checked (1) each day beforé
.de days ride operations begin and (2) foilowing the performance of
saintenance work of any kind before the ride is returned back into
service. '
The ride should not be operated at RPM's in excess of the following:
ROTATION: 7 to 7-1/2 HPM's CCW Maximum
ECCENTRIC: 10 to 10-1/2 ARPM's CW Maximum
The RPM's can be checked by timing the number of complete revolutions
turned in a given period of time usxng a wristwatch.
The maintenance departmeat must make suitable adjustments if required
to Aasure that the above ride speeds are not exceeded.
The maximum rotation and ecceatric RPM's of 8 RPM CCW and 11 RPY
CY respectively given in the MGNSTER OPERATING MANUAL are to be considered
as MAXIMUM limits and are not to be considered as settings for contlnuous

operation.

(
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6.0 WEEKLY STRUCTURAL INSPECTIONS
13

On z weekly basis a very thorough visual inspection is to be made .
of all the critical structural locations as shown on enclosed drawing
p-760. This visual inspection is to be made in sufficieﬂt detail to
successfully identify if they are present, cracks as small as 1/8 inch
in length. ' |

In the event 2 suspected crack is found, the location should be
given 2a thorough NDT inspection using the magnetic particle technique
to clarify whether or not the indication is actually 2 flaw or crack

 that has the potential of growing in length under further operation

Y, of the ride. A significant crack is a crack determined to be 1/8 inch

in length or greater. The ride can continue to be operated if isolated’
small cracks of less than 1/4 inch are present providing the location
is closely monitored on a daily basis. However, the ride should not
be operated with the cracks present that are 1/4 inch in length or
greater until a suitable repair hés been accomplished. Eyerly Aircraft
Company recommends that MONSTERS with significant fatigue damage (i.e.,
fatigue cracks of 1/4 inch or greater in length) be (1) weld repaired
in accordance with a factory established criteria and (25 properly .
reinforced with a MONSTER STRGUCTURAL MODIFICATION KIT before the ride
is returned to service. L

As a further aid in insuring that inspection locations of
importance are not missed. use the attached MONSTER INSPECTION CHECK
LIST SHBEET and the MONSTER OPERATING MANUAL.
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7.0 WEEKLY INSPECTIONS OF STRUCTURALLY CRITICAL BOLTS ARD BOLTED JOINTS
’ On a weekly basis. very thuruugh visual inspection is to be

made of all the strucnurally critical bolts and bolted" joints in

locations as shown on attached drawing P-761. These are to be

carefully examined for =1gns af (1) a loose joint with play in it,

(2) loose‘bolts. or (3) excessively worn bolts. '

Joints having boltls that are suspected of being loose should
have bolt torque levels checked against the factory provided bolt
torque criteria as given on drawing p-761. Bolts that are found
to have become loose or bolts thut have been found to have fallen

/in torque value below wO? of the ldCtOTY recormended torque levels
should be replaced with ‘new bolts and nuts of the required size and
grade using the bolt torque criteria provided. Tightening procedures

_should‘be done using 2a Lurqde wrench. For the larger bolts, it maf
be advantageous to use a 600 ft. 1b. capacity torque wrench together
with 2 4 to 1 multiplier. '

. The matter of tight bolted joints is very impurta.nt' .and the

( ride must not be operated wirh loose bolted joints or with bolts
that are loose or improperly torqued. Otherwise severe shock loadings
caused by the'play in loose joints can produce structural fatigue
damaze-and‘structural cracking in Lhe ride that ‘can necessitate
mechanical structural repair af the ride before it can be returned

to service.



8.0 MONTHLY INSPECTIONS OF STRUCTURALLY CRITICAL BOLTS AND BOLTED “JOINTS

L]
"

_ On a monthly basis 211 bolts at structurally critical locations
( .re to be actually checked for proper tightness and torque. .
Locations to be checked are as shown on drawing P-761. Bolt ‘

torque levels should be checked aguinst the factory provided holt
torque criteria &S given on drawing p-761. Bolts that are found to
be torqued witﬁin 50% of the factory recomﬁended torque levels can
be to}qued up to the recommended levels. Bolts that are found to
have become loose Or bolts that have been found to have fallen in
torque value below 50% of the factory recommended torque levels.
should be replaced with new bolts and nuts of the required size and
/tqrqued to the factory‘recommendedltorque values. All tightening must
be done using a torque wrench. For the larger -bolts. it may be
advantageous to use 2 600 ft:' lb. capacity torque wrench together
with a 4 to 1 multiplier in the event a torque wrench is not
available that has the full torque capacity required.
The matter of tight bolted joints 1is véry important and the ride

must not be operated with loose bolted joints or with bolts that

e, — are loose or improperly torqued. Otherwise severe shock loadings

~ caused by the play in louwuse joinis’ can produce structural fatigue .

damage and structural cracking in the ride that can necessitate the
performance of suitable mechanical structural repair of the ride

before it can be returned to service.

10,



o RE&hLAH MAJOR ANNUAL STRUCTURAL INSPECTIONS REQUIRED
¢
yerly Aircraft Company recommends that oo a regular basis 2
.jor structural inspection be performed. This is to be a very thorough
1spection consisting of the fallowing:

(1) Complete NDT inspection by magnetic particle ol all the
tructurally critichl arvas and lucat tons to be. performed by qualified
xpert professionals in the NDT technique.

(2) laspection of a1l eritical bushings and bearings for excessive
ear damagé.

(3) Replacement of all structurally critical bolts and nuts with new
nes of the required grade and sige and torqued to the factory reguired
orgque levels.

The NDT inspection 1q to be performed by competent prnfessionals

.n the magnetic particlu technique . Magnetic partical inspection is to.
se made of the critical. structural arcas and locations as shown on drawing
5-760. This inspection Lo be mades in such detail as to insure that
sracks, flaws, or defects as small us 1/8 inch in length and~0ub20 inches
i.epth will be detected. Small cracks that may be found are to be

(o repaired providing they are less than 1/4 inch long and isolated

from other similiar cracks that might have been detected. Contact factory
for recommended repair procedure for such cracks. The ride should not

be aperated w{ih cracks present that are 1/4 “igeh or greater uantil a
suitable repair has been accuumpllshvd. Everly Aircratt Company recommends
that MONSTERS with signilicant fatipgue damage (i.e.. fatigue cracks of 1/
jnch or greater in length) be (1)} weld repaired io acuordance with =
factLory established orllur'a and (2) properly reinforced w1th a MONSTER

' STRUCTURAL MODIFICATION KIT pefore the ride is returned to service.

All structurally critical bushiogs and bearings must be inspected
for cvondition and -excessive wear cleurance and repiiced if required. For
the sweep hinge pin bushingzs. the maximum diametral c¢leurance allowed
between pin and bushing diameters including wear 18 0.d12 inches using
the bronze bushings aud 0.018 inches nsing the Nylatron bushings. The
preferred methad for checking this clearaance is by phy=ical measurements
of the sweep hinge pin and bushing diameters upon their disassembly.

.wpver, if their clearances are o be determined without removal of the
ishings, the provedurces autlined an onclosed drawings P-756 and. P-757

~ (depending on whether Nviuatron or bronze bushings) may be ‘used. For the
hinge column bushings, @ maximom total diametral cieuranes of 0.035 inches 7

is allowed, 11 1the hince calumiy i:- vl b r;-muvnki (v the ¢OREE. this



-clea?ance may be dotermtneq using the procedure given on enclosed

drawing'P—758. If the hiage column i§ not tO be removed from the

Tage. this clearance may Ly determined using the alternate procedure
iven on enclosed drawing 1-785. Allowable wear on the hinge cblumn .

thrust ring 1§ established from the criteria given on enclosed drawing

P-759. For the carl spindle pbushings. 2 maximum diametral élearance
between car spindle and cuar spindle bushing of 0.010 inches is allowed
considering the effects ol wear. Check all bearings znd rotating hubs
for play and rough bearing. Repair/replace 2as required. Owner 1is
cautioned to completel¥ and fully lubricaté prior to leaving the MONSTER
idle for zan extended period (such as for example. over the winter months
until the next operaling season) to avoid corrosion damage to critical
/bearings. '_7 .

As part of the annual inspection. all structurally critical bolts
and nuts must be replaced with new ones of the required grade and size
and torqued to the factory reduired levels as given on drawing_P-Tel.

A1l tightening must be done using a4 torque wrench. For the larger bolts
it may be advantagsaus ta use a 600 fr. 1b. capacity taorque wrench ’
together with a 4 ta 1 multiplief in the event 2 torque wrench is not
avﬂilable 1hat has the fult toryue capacity required. Care is to be

_ exercised t© ipsure Lhal the interfaces between bolted [langes and q
polted joints are free [rom grease.and oil before thay are bolted to- ’
gether. -This will minimize the possibility of .play or slippage of the
properly torqued joint. ' Following bolt sssembly. exposed bolt thréads
are to be leflt coated with a chin film of grease of corrosion preventative

All pins and hnfvs in pinned juints/vonnvctions arc to be inspected
for wear. hole enlargement. and c¢racks. Replace/repair 2as required
ir'qodﬁebiion is excessively loose.

Extreme care must be exercised to insure that the support rods are
straight., of equal length adjustment. and are evenly carrying the sweep
loads following major inspoction aerivity prior to reeturning the ride
to service. lnspectian ul‘th support rod assembly is 1o be perfnrmvd
per attached drawing P75 /shest 20 of 24. Support rod length
ad justments that may b required wre Lo bee peerformed poer Lthe instructions

given on drawving P=751.
As an aid in insuring that important inspection locations are not

mi=sed, usoe the atiached MONSTER [NSPECTION CHLCK LIST SHEET and the .

MONSTER OPLRATIONS MANUAL.
« FOOTNOTE: Dirserpibed i MONSTERS CULLETINS of Jan. 15 & april 20. 19H2.



0.0 SPECIAL STRUCTURAL INSPECTIONS REQUIRED FOLLOWING OCCURENCE OF
AN INCIDENT. -

A special structural inspection is to be performed immvdiatelj
“01lawing occurrence of an +incident Lefore the ride is returned back
inteo service. In the context here. an incident is dofined as any
extraordinary event that hax the poteatial of producing extraordinary
loadings of any kind (including impacl or shock loadings) that could
adversely af(ect the structural integrity or safety ol the ride. A
[ew examples ol incidents requiring special structufal 1n5pections.are:
(1) Structurally critical bolted joinls found Lo be loose allawing

play or movement during operation.

(2) Critical bushings or bearings found to have developed
excessive clearance and play. . '
(3) Discovery that the ride has operated significantly

over the recommended RPM's.

(4) Discovery thaut the ride has operated with significant passenger
overloading,
‘ (3) Discnvery‘thut the ride has operated with excessively imbalanced
. passenger loads. '
( (6) Discovery that the ride hux been subjected Lo excessive
starting or stopping loads.

In the event of the occurrcnce ol such an incident ., the special
structural insbvvtiun required ta b performed uhnsists of essentially
the same tasks as the regular major annual structural inspections required
as described in Section 9.0 of this Bulletin. . The areas to be inspected
and the level of detail of the inspection to be governed by the exact

nature of the incideny however.
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CONTENTS OF APPENDIX

DESCRIPTION/TITLE

LUBRICATION INSTRUCTIONS
THE MONSTER INSPECTION CUECK LIST
CRITICAL STRUCTURAL LOCATIONS FOR INSPECTION

STRUCTURALLY CRITICAL BOLT LOCﬁTIONS AND
/  TORQUE REQUIREMENTS ' ‘

CHECKING THE SWEEP HINGE PIN BUSHINGS (BRONZE)
CHECKING THE SWEEP HINGE PIN BUSHINGS (NYLATRON)

HINGE COLUMN BUSHING CLEARANCE (WITH COMPLETE
TEAR DOWN) :

HINGE COLUMN BUSHING CLEARANCE CHECRING
PROCEDURE (WITHOUT TEAR DOWN)

.
HINGE COLUMN THRUST RING INSPECTION

INSPECTION. AND REPAIR CRITERIA, SUPPORT ROD
(SHEET 20 OF 24 ONLY) '

SUPPORT ROD LENGTH ADJUSTMENT

DWG/REF_NO:




x =

LUBRICATION

INSTRUCTIONS

10)(9) (8 @@

(-. YBRICATION INTERYAL: THE ABOVE TABLE 113

.

—

LUBRICATION IHTER\;AL

s REFEJR 10 AYERAGE OPERATING CONDITIONS WITH GREASE SEALS IKTI
NQ

0, DESCRIFTION OF PART BEARING TYVPE . DESCRIPTION OF PART BeaRING TYPE _ |
1 | SWIVEL BLOCKS NTI-FRICTION  |(A) 11| GEAR CASE UPPER BEARING ANTI-FRICTIO: _i
2 | ECCENTRIC HUB ANTI-FRICTION  [(BY 12| GEAR CAsE ANTI-FRICTION -}
3 | ECCENTRIC TUBE UPPER BEARING |  ANTI-FRICTION (8) 11| CAR SPINDLE BUSHINGS NYLON OR BRONZE |
4 | HINGE PIN BUSHING BRONZE (A} 14 | MAIN DRIVE CHAINS - ;
5 | HINGE COLUMN UPFPER BUCHING . BRONZE (A) 15 | HYDRO SHEAVE

6 | HINGE COLUMN LOWER BUSHING BRONZE (A} 14 | SPIDER MJTOR GEAR BOX ANTI-FRICTION

7 | ECCENTRIC TUBE LOWER BEARING |  ANTI-FRICTION Tey 17| DRIVE SHAFT UPPER BEARING " ANTI-FRICTION

8 | DRIVE SHAFT BEARINGS ANTL-FRICTIUN _ (C) 18 | DRIVE SHAFT LOWER BEARING ANTI-FRICTION

o | HYDRAULIC DRIVE INNER BEARING |  ANTI-FRICTION (C) 19 | SPIDER DRIVE CHAINS -

10 | HYDRAULIC DRIVE OUTER BEARING] ~ANTI-FRICTION @) 20| SPIDER HUB ASSEMALY ANTI-FRICTION

(A} DALLY OR EVERY EIGHT HOURS DURING HEAVY OPERATIONST

{8) LIGHTLY EVERY TWO WEEKS™
(C} EVERY THREE MONTHS™

(0} CHECK EVERY MONTH, CHANCE EVERY YEAR. USE E.8.W

(E) KEEP ALL MOVING PARTS OF THE CARS AND SUPPORT RODS

OILED DAILY.

(F) CHANGE OfL [N HYDRO-SHEAVE EVERY 4000 HOURS OR ONCE
& YEAR. USE 10W ABOVE 10 DEGREE F. L ¥ BELOW 10 DE-
CREE E. QLL IS TO 8E HEAVY DUTY RO MEET A. £, 1. SPECIFI-

CATIONS CLASS M. s

(C) LUBRICATE DRIVE CHAINS EVERY TWQ WEEKS WITH AN
ROVED LUBRICANT SUCH AS CHEVRON PINION GREASE :
ROTANIUM POWER-LLBE 80, 91665 OR EQUIVALENT.

(H) USE A COMPOUNDED GEAR LLBE WITH AN E.P. ADDATTV
COMPLY WITH AGMA-7 E. P. OR ACMA-8 E.P. SPECIFICA

NOTES:

= (JSE A MULTI-PURPOSE WATER RESISTANT CREASE W[
ACCEPTED EXTREME PRESSURE ADOATIVE SUCH AS CHE
R_P. M. MOLYGREASE NO.1 OR MOBIL GREASE SPECIAL U
PRESSURE FITTINGS. .

KEEP LICHT RINGS CLEAN AND FREE OF CONT AMINANTS
25 GREASE, OIL ETC.
[}
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SALES & SERVICE

Tall Free gutside Oregon
{800} 547-9156

Eyeriy InG.

P.Q. Box 12155

2050 Turner Rd. S.E.
Salem. Oregan 97309
$03-399-7706

A. inspect for weld cracks and structyral damage

8. Check support rods for equal tension. it bent repiace. Inspect
threaas for cracks. check thrust washer lar wear.

C. Inspect swivel block needle bearings yearly. cneck for worn
thrust washers, check attaching pin and nuts for tightness.
Check for praper lubrication,

0. Check safety cable far condition, broken strand. corrosion
and adjustments. Cable should not bear weight of sweep
when extended. Attaching points shoulg mave freely. Capte
should be replaced if sweep is dropped.

E. Check bolts lor condition and correct tightness. Boit should
be replaced if torqued to max. after removal. Inspect condi-
tion of pillow black - hinge pin, if damaged or logse - replace.

F. Check coadition of attaching pins & fastener. Pin shauld be
cotter keyed and not hair pianed. Inspect tor hole eniarge-
ment and repair it needed.

G. lnspect for lcose baits. U holtas ace torqued 10 max. Solt
should be reglaced after removal, inspect safety pin for last-
aner, Fastener may be hair pin ar cotter key.

H. Check {or lcose of worm chain: repair or repiace. Make sure

chain does not fub guards, adj. as needed. Chack all sprocket
fastenery Or sacuring members.

THE MONSTER -

INSPECTION CRECK LIST

{. Check oil level in gear housing. change yearty. inspeci ¢

tavel of fluid clutch and torque arm snubber in spider o3’
drive.

§. Check ali rotating huts for play and rough.bearing. Repar 23
necessary, :

K. Check all hyd. attaching pins & boit tor wear or loosensgss.
feplace ar tignten as neegded. inspect drive peils for w2zl
cracks or looseness. Repair as necessary. :

L. Check far wear in bushings. joints, hinges and linkage.

M. Inspect spindle lor wear and lastanar for condition.

N. General information:
400 1bs. per car.
Ratation 8 RPM ccw
Spiders 15 RPM cw

Do not operate aver 50% of recommended RPM in reverse.
Nota: [1) The monster requires a routine checking tor loosa’
ing Bolls. We recommend every 30 days of ooeration,

(2) Many causes of mechanical repait have resulled i
failure to loltow theé recommengeda lubrication frequency
failure to lollow the lubrication cnart. We cannot ove_r::.":Sr
the importance of follgwing the lactory luDrICZIIO{\‘_lf‘-"Sj"\fC'
tions,

Eccentric 11 RPN '
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LEE U, EYERLY
1a92.1%43

A
TELEPHONE

JACK V, EYERLY

FPRISIDENT

P, Q. Bax 12441

SALEM, OREGQON 97.309 ™\
' ne 12, 1981 )

T0 ALL MONSTER OWNERS:

lt has been brought to our attention that structural cracks have been
found in our MONSTER device in the following areas:

/
(1) Stub arm (P-284) attaching points.
(2) Sweep swivel block attaching plates - outer ends.
(3) Outer end of sweep hinge pin reinforcement gusset
under 3-lamp stringer.
(L) Sweep hinge spindle. X
(5) Hinge plane vertical gusset at attaching point to outer
. : column.
(6) #udsill tie rod attaching point at cage bottom.
{(7) Lower cage corner weldmount at cage bottom.
. (8) Cage corner attaching points for lower column support

(p-261).

(9) 360 degree horizontal weld around outer cclumn reinforce-
ment band. '

'_ﬁr\

These areas and all other areas of high tensile stress shoutld be
inspected immediately by a competent professional engineer. The
presence of fatigue defects may not be discernible through simple
visual inspection and the inspection must be conducted by a competent
professional who is qualified to determine and carry out the necessary
inspection and testing techniques that may be required in any given

instance. Please report findings to Eyerly Aircraft Co. as soon as
possible.

As with all structures which are subjecfed to stréss. the MONSTER
device has a finite fatigue life and fatigue defects may develop in

comparatively new machines that are subjected to intensive usage over

a relatively short period of time. Therefore, the chronological age
of the machine is not a satisfactory guideline for détermining whether
or when to inspect for fatigue defects. Also, improper operation and

improper maintenance may shorten the fatigue life of the device. Accord-
ingly, a program of periodic inspection for fatigue should be establishe
and carried out throughout the operating life of each device.

. &EGEEWED EYERLY AIRCRAF'l; COMPANY

P. 0. Box 12155
- .. 6-81 — 9

DEPARTMENT OF LAEOR

CARNIVAL & AMUSEMENT TIDE
INSPECTION nrsicinn




Eyerly

P.O. Bax 12155

2050 Turner Rd. S.E.
Saiam, Qregon 97309
§03-333-7706
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LEE U EYERLY

TR ragy

JACK v, EYERLY

PRLIIGC T

_ p. a. Box ‘12155,
SALEM, OREGON 97309

January 18, 1982

TO: ALL MONSTER OWNERS
Subject: Recommended repair/modification of MONSTERS with structural fatigue cracks.

Raference: Eyerly letter of June 12, 1981, reminding récomménded inspection of MONSTER
rides,

CAUSES OF STRUCTURAL CRACKING PROBLEM

We have completed our review and avaluation.of the MONSTER structural crack inspection
reports that we have received from MONSTER owners. We have also conducted analysis here
the factory on the structural cracks found in a MONSTER ride that has been in service
‘_5 aumber of years. Additionally we have correlated the cracking problem with a
r of maintenance/operation related probiems that have come TO our attention over
e years. As a result of this analysis we have determined the cause of the.structural
fatigue damage (eracking) found In a number of the MONSTER rides to be combinations of
the following factors:

(1) Operation with excessive loads, combined with poor maintenance such as
excessive play in critical joints due to loose bolts, excessive wear
clearances allowed to develop in critical bushings, uneven footing suppart
elevations. :

{2) Corrosion fatigue effects oceuring as aresuitof corrosion allowed to
occur with the passage of time in relatively highly stressed regions af
key structural elements of the ride. T

(3) Operation with excessive loads combined with shock and “vibration resulting
from Imbalanced passenger loadings which constitutes improper use of the ride.

(4) Operatlon with excessive loads and operating the ride at excessive speeds.’

It has been determined that the fatigue damage has not been caused by the MONSTER ride
design or the materials or fabrication procedures used in its construction. It has also
hean determined that the extent of fatigue damage does not correlate with age or date of
manufacture - chronological age alone is not an appropriate guide to the expected degree

of fatigue damage.

P~ 0MMENDAT |ONS TO EXTEND USEFUL LIFE OF FATIGUE DAMAGED MONSTERS

= A number of owners with strucruré\\y cr;cked MOMSTERS have requestad from us recommen-
dations on repairs and modifications that could be expected to incredse their safety and -

life. The engineering department afwf?érivmhircraft“tompanY”haS”adaf;ssedwthis'q”eSEiun

and outlinad a conservative strategy of repairs and structural reinforcements {that can

he incorporated in the field) designed to meet these objectives. We are presently per
X . 4. deamilad Arawinas and



specffica;fons required to derive the resulting structural modilicars woomve tufd ffeld

installation. Some imperfant benefits of incorporating the recommended modifications

-~ ™"} the increased ability of the MONSTER to tolerate future maintenanc. ‘uperation

_ed problems (this penefits presently undamaged MONSTERS also), (2) the modifica~

.ions reduce stresses in imPortant partially fatigue damaged locations thereby extending
the useful fatigue life. As a conservative approach, Eyerly Aircraft Company recommends
installation of the structural modification kit on all HONSTER rides even those .howing
no apparent signs of fatigue damage or structural cracking. Detailed instructions and
specifications outlining the field installation of the kit elements will be included with
the kit as will be the ribs, gussets, reinforcements, bushings, bearings, pads, etc.,
that are required to be installed.

MOD IFICATION ACTIVITIES TO ‘BE CONDUCTED BY HONSTER QWNERS

Repair of fatjgue damaged MONSTERS and installation of the structural modification kit
is not a small job and will rake some time, however, the job can be performed in the
field by competent personnel. included in the activities to be performed by the owners
are: _ .

(1) Fairly completé disassembly including removal of cross arms and sweeps and
disassembly of cage (removal of center hinge column).

{2) Cleaning/sandblasting of at least the critical areas and removal of corrosion.
(3) Visual and magnetic particle inspection (and if/as required select yltrasonic

inspection to be performed by competent professionals to full define signifi-
cant cracks in structurally critical areas.

. +) Carbon arc/air {air/arc) removal of gracks and weld repair of structurally .
- critical cracks by a competent certified welder.

(5) Fitting and welding of the new structural modification kit structural elements

£o the existing MONSTER structure to be performed by'a competent certified
welder. .

(6) Reinspection including Mon Destructive Testing of repaired and new weld areas.

(7} Repaint at least the structurally critical areas with a suitable corrosion
prevention primer and paint- system.

(38) Reassembly and checkout of the MOMSTER ride. Important structural parts found
to ba axcessively Qamaged should be replaced with factory hew replacement parts.

EXPECTED SCHEDULING FOR MODIFICATION KIT AVAILABILITY .

immediately following completion of our modification kit engineering/design work, we

plan to install a prototype structural modification kit on a MONSTER here at the factory
and subject it to test. Upon completion of this, we plan 1o of fer the complete structural
modification kit including instructions, specifications, drawings, and kit parts to be
installed. It is presently estimated that the modification kit will be available on
March 19, 1982. Inasmuch as we have nol yet completed the engineering lur the kits, we
have not had the oppartunity to engage in their costing. As soon as costing is determined

all MONSTER owners will be advised and orders accepted for a production run of the requ‘
erials.

o EYERLY AJRCRAFT COMPANY - -
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INSPECTION AND REPAIR CRITERIA AND INSTRUCTIONS

(t4 PREPARATION FOR INSTALLATION OFf MONSTER MODIFICATION KIT)
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*° {NSPECTION AND REPAIR CRITERIA AND INSTRUCTIOHNS
(IN PREPARATION FOR INSTALLAT(ON OF HONSTER MODIFICATIOHN KIT)

( TABLE OF CONTENTS
Sectlon Sheets Section Title
A 3fh Caéé-lnﬁpcction and repair criteria and instructions.
[ 5-é : Hinge Column - lnspeetioﬁ and repair criteria and

instructions.

11 g-1k4 Sweep - Inspection and repair criteria and instruc-
' . tions. :
v 15 - Hinge Coluﬁn Support Thrust Ring - inspection and
' replacement criteria and instructions.
y . -, 5 :
\ -16-19 Hinge Cofumn Support Bushings -~ Inspection and
replacement criteria and instructions.
vi o 20 Support Rod Assembly - Inspection and replacement
criteria and_instructions.
vil 21-22 Mud Sill Structural Elements -~ inspection and
repair criteria and instructions.
o+ e a
' B B 23 Stub Arms - lnspection and repair criteria-and
\ instructions.

1% 2h Other Structural Elements

I
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. - SECTION |

CAGE - INSPECTION AND REPAIR CRITER(A AHD [HSTRUCTIONS
A. Definition of repairable defects

The extent of the structural relnforcement to the cage added by the kit
ls sufficiently large so as to insure that virtually any amount of ‘cage
fatigue damage or any degree of structural cracking that has occurred
can be repaired. The judgement that all cages are repairable regardiess
of the present state of thelr damage assumes (1) that the modification
kit will be subsequently installed following repatr prior to the re-
-turn of the ride into service and (2) that all significant damage is
repaired and (3) that the inspection and repair will be made in accord-
ance with the instructions outlined in this section.

/8. Repairable cracks/defects criteria
{1) Weld joints between structyr;l‘ciementsz

Any crack size occurring in any of the weld joints between structural
elements/members is considered repairable.

(2) Lower mudsill attachment point clevis members:

Cracks up to 1/2 inch"loﬁg in the female clevis members themselves

ccurring in the vicinity of the attachment pins are considered re-
pairable. ’ '

(3) Other structural members:

In the remainder of the cage-structural members, any size crack is
considered repairable. : :

€. Cage inspection criteria/instructions.

(1) Remove paint and corrosion from at least the critical areas to
be inspeczed by cleaning, sandblasting or other appropriate means.

i (2) Al Eﬁsﬁbction work to be conducfed by éompetent professionals
in NOT inspection technique. - .

-

(3) A1l weld jolnts are to be fully inspected by the magnetic particle
technique, . )

{(4) A1l structural members are to be fully inspected by the dye

penetrant or magnetic particle inspection technique plus very careful
visual inspection. ’

marked so that repair can bte successfully performed.

SPECTION AND RETAIR | CRITERIA
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full extent by the carbonard/air {air

"to insure soundness.

(6)* tracks found to be of an extent beyond the repairable crack
criteria shauild be discussed -with the factory to establish a suitable
repair action.

—

( Cage repair eriterfa/instructions.

{1) Cracks or other significant flaws or defects

that have been
detected, ldentified and marked are t

o be completely removed to their

/arc) techmique or suitable equiv~
alent by a competent certified we1dFr.

(2) Very high quality weld repair using gas metal arc welding {(GHAW)
and low hydrogen technique with suitable gas shielding is to be per-
formed by a competent certified welder. AWS E£705-3 or AWS E705-6 wire
would be suitable selections far the weld repair work on the basically
all mild steel cage. Wire size selectlons should be appropriate for the
size of each weld repair. Suitable multipass and interpass cleaning
technique to be used as required. - :

{3) Following the weld répair..tH; repaired areas should be reinspected
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SECTION (R

{INGE COLUHMN INSPECTION AND REPAIR CRITERIA AND INSTRUCT1ONS

A. Definitlon of rcpairabfc defects.

Any size crack or defect occurring in only weld metal is consldered to
be repasirable providing i1t occurs only in the weld metal and does not
penetrate Into the wall thickness of the parent metal. )

Cracks initiating in weld metal and penctrating into the wall of parent

metal must be evaluated based on criteria for cracks/defects in parent
material. T

_C;acks or defects occurring in or penetrating into the wall thickness

of the parent metal are considered repairable so long as their extent

is found to fall within the established criteria for repairable crack
size and orientation. The -criteria establishing allowable crack/defect
sizes that are considered repairable varies significantly depending on
the location of the flaw and its orientation. Cracks that are found to
exceed our criteria for repairability should be discussed with the
factory.to establish whether or not the component: is repairable or must
be replaced with a factory mew part.

.1e repair critéria to ‘be used assumes that, following repair, the
., Todificatien Kit will be added before the ride is placed back in operation

“B. Repairable cracks/defects criteria.(SEE JLLUSTRATION SHT B
(1) Hinge plane vertical gusset at attaching peint to outer columa.

A 2-172 inch long crack anywhere in this gusset is considered repairable
no matter. the orisntation. : '

{2) Hinge column wall at intersection of hinge plane vertical gusset.

‘Weld repair in the wall of the 0.938 inch thick A53 pipe in this loca-
tion is repairable providing it meets the following maximum length/
oriéntation criteria:

1-1/2 inches long maximum if crack runs circumferentially.

7 inches maximum 1f crack is within + 45° of longitudinal.

2-1/2 inches maximum if crack is within + 10° of lcngitudinal.

(3) Hinge column wall at 360 degree horizontal weld around ocuter
column reinforcement band .

Weld ‘repair is allowed at this location providing the crack length has
bnot exceeded 3 [nches in any orlentation.

SNNSPECTION.  AND  REPAIR
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" . — | .
{4) wall ia outer column reinforcement band. ’

T"‘repalr in the 1/2 inch thick wall of the outer column reinforcement

ltself is allowed for virtually any length crack providing it does
iot peaetrate Into the wall of the hinge column.

{5} Hinge column wall in lower section below the 360 degree hoerizontal
weld around outer column reinforcement band.

Weld repair Is a)llowed in the lower region proQiding the crack length
has notrcxcceded 2 inches in any orientatlion.

(6) Hinge column ‘wall in upper sectiaon well above the instersection
of hlnge plane vertical gusset

Weld repalr is allowed in the uppcrreghxzproviding the crack length has”
nog/exhecdcd 1-1/2 tnches in any orientation. '

{(7) Pillew block mount{ng welds.

Cracks found on exterior surface of these welds should be discussed with
factory for repair instructions.

{B8) Welds between members.

Cracks of any size are -considred repairable in the welded joints between
_members providing the cracks do not penetrate into the parent metal.

(9) Other column structural.members

Cracks in members not specifically covered by crack repair criteria in
the above sub paragraphs are considqred to be repairable to virtually
any crack length. : e s

C. Hinge column inspection criteria/instructions.

(1) Remove paint and corrosion from at least the critical areas to
be Inspected by cleaning, sandblasting or other appropriate means. .

(2) A1l inspection work to be conducted by competent professionals
in NDT inspection technique.

(3) A11 weld joints are to be fully inspected by the magnetic particle
technique. . .

(4) AVl structural rmembers are to be fully inspected by the dye

penetrant or magnetic parcilicle inspection technique plus very careful
visual inspection,

(s) Crack locations and extent must be appropriately identified and
marked so that repair can be successfully performed.

(. ‘ .
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¢ ) .
6) Cracks found to be of an extent beyond the repairable crack
- rla should be discussed with the factory to establish a suitable

( .r actlon.

. Hlnge column repair eriteria/instructions,

significaﬁt flaws or defects that have been
mpletely remaved to thelr, -

technique or suitable equiv-

(1) Cracks or other
etected, ldentified and marked are to be <o

ull extent by the carbon arc/air {air/farc)
lent by a competent certifled weélder.

(2) Very high quality weld repalr using gas metal arc welding (GMAW)
nd low hydrogen technique with suitable gas shielding is to be per-
‘ormed by a competent certified welder. AWS E705-3 or AWS E70S-6 wire
ould be suitable selections for the weld repair work on the basically
11 mild steel column. Wire size selections ‘should be appropriate for the

;1z€ of each weld repair. Suitable multipass weld technigque and inter-
jass cleaning technique to be used as fequircd. )

(3} Foflowing the weld repair, the repaired areas should be reinspectsd

tg insure soundness.
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. "SECTION . 111
’ SWEEP-1MSPECTION AMD REPAIR CRITERTA AND INSTRUCTIONS

Definition of repairable defects.

Any size crack or defect occurring in only weld metal is considered to be
repairable providing [t occurs only in the weld metal and does not pene-
trate Into the wall thickness of the parent metal.

Cracks initiating in weld metal and penetratling into the wall of parent

metal must be evaluated based on criteria for cracks/defects In parent
material. B

Cracks or defects occurring in of penetrating into the wall thickness of
the parent metal are considered repairable so long as their extent is -found
to fall within the established criteria for repairable crack size and
orientation. The criteria establishing allowable crack/defect sizes

- that are consideraed repairable varies significantly depending on the
lecation of the flaw and its orientation. Cracks that are found to ex-~
ceed our criteria for repairability ‘should be discussed with the factory
to establish whether or not the component iS repairable or must be .re-
placed with a factory new part. )

The repair criteria to.be used assumes that, following repair, the

modification kit will be added before the ride is placed back in
- operation.

. Repairable cracks/defects criteria.(SEE lL{_USTE[\T{jN SHECDTY {4—)
f .
{

(1) Spindle

tracks or defects occurring or extending into the spindle are consid-
ered repairable only under certain limited circumstances. No cracks or
significant defects are allowed in. the 3 inch diameter reqion of the
spindle or in the 3-1/2 inch. diameter region within 1/2 inch of the
machined shoulder at each end of the spindle. Cracks in the spindle are
.considered repairable only if they occur in the 3-1/2 inch diameter
region of the spindle providing they are located and extend no closer
than 1/Z inch to the shoulder on the 3 inch diameter region. In this
repairable region of the spindle a crack as large as 1/4 inch deep and
1/2 inch long is considered repairable. Spindles that fail to meet this
criteria or that are excessively worn (pin_diameter less than 2.988
inches) should be replaced. Spindle replacement is not normally con-
sidered to be a field replacement therefore the factory should be
contacted if spindie replacement is indicated.

(2) Long Gusset to Spindle weld.

Repair 1s ok for any length crack occuring in this weld providing (1)
1t does not progress lnto the wall of the sweep arm and (2) it does not
turn and penetrate into the spindle, Cracks penctrating into the spindle

jrself must be evaluated on criteria for the spindle. Cracks pénetrat-
.ing Into the wall of the sweep arm itseif must be evaluated on criteria
for the sweep arm.
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(3)" Sweep arm to splindle weld.

, Repair is ok for any length crack occurring in this wetd providing 1t does
‘ pag turn and progress into the spindle. Cracks penetrating 1nto the
( ‘ndle itself must be evaluated on criteria for the splindle.

(4) Long gusset to sweep arm weld.

Repair is ok for any length crack gccmwing in this weld providing it

does nat turn and progress into the wall of the sweep arm itself. Cracks
penetrating into the wall of the sweep arm itself must be evaluated on
the criteria established for the sweep arm.

(s} Long side gusset.

Repair is ok for any length crack occurring anywhere in the long side
qussets providing they do.nat progress and penegrate into parept metal
of adjoinihg_structural elements. Cracks penetrating into adjoining
structural elements must be evaluated based on criteria established for
those elements. )

(6) Sweep arm at outer tip of long gusset.

Crack repair is allowed on this small reglaon providing they are within-
the following léngth/orientation criteria: ‘

3/8 inch maximum if crack runs circumferentially.

5/8 inch maximum if crack runs within + 459 of longitudinal.

7/8 inch maximum if crack runs within + 10°% of longitudinal.

\ (7) Sweep arm at base end inboard of outer tip of long gusset. 6

Crack repair in the wall of the sweep arm (0.365 inch wall A53 Pipe)

is allowed in this section providing the cracks are within the following
jength/orientation criteria: -

1/2 inch maximum if crack runs. circumferentially.
3/4 inch maximum if crack is within #+ L5C of longitudinal
1 inch maximum if crack is within + 100 of longitydinal

(8) Sweep arm near spindle and base termination plates.

Crack repair in the wall of the sweep arm (0.365 inch wall A53 Pipel) is
allowed in this region praviding the cracks do not extend and penetrate
into the spindle itself. Cracks penetrating into the spindle itself .
must be evaluated on criteria for the spindle. Cracks -are ailowed in
the sweep areca in the vicinity of the spindle and base termination
plates providing the cracks do not exceed 1 inch in any orientation.
(9) Sweep arm between base terminatian plates aad tip of Jong gusset
(but removed fram concentration points at tip of long gusset).

Crack repair on the wall of the sweep arm (0.365 inch wall A53J pipe) is
l sllowed in this section providing the cracks are within the following
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" length/orientation criteria:
5/8 lach maximum 1f crack runs ci{cumferentially. _
‘Y tnch maximum 1§ crack is within + 450 of longlitudinal.
1-1/2 inch maximum 1f crack is withln + 10° of tongltudinaly.

_(10) ‘Sweep arm- 1In midsection at tnner tip of tapered sweep support
plate.

Crack repalr is allowed in this smatl region in the wall of the sweep
arm (0.365 lnch wall A53 pipe) providing they are within the following
criteria: ) : :

1/2 inch maximum if crack runs circumferentially

7/8 lnch maximum if crack runs within + 459 of longitudinal.

1-1/4 inch maximum iF crack runs within % 10° of longitudinal.

{11) Sweep arm between long gusset and sweep support plate (but re-
/ moved from stress concentration points at tips).

Crack repair In the wall of the sweep arm (0.365 inch wall A53 pipe) is
allowed in thls section providing the cracks are within the following
length/orientation criteria:

5/8B inch maximum if crack runs circumferentially.

1 inch maximum if crack runs within * 450 of longitudinal.

1-1/2 inch maximum if crack runs withio % 10° of longitundinal.

. {(12) Sweep arm at outer tip of tapered sweep support plate.
V Crack repair 1s allowed in this small region in the wall of the sweep
~ arm (0.365 inch wall A53 pipe) providing they are within the following
criteria: ‘
3/8 inch maximum if crack runs circumferentially.
5/8 Tnch maximum if crack runs within £ 459 of longitudinal.
1 inch maximum if crack runs within % 10¢ of longitudinal.

{(13) Sweep arm in m{dsection in vicinity of sweep support plate in
yone contained between tips of sweep support plate ({but removed
from stress concentration points at tips). )

Crack repair in the wall of the sweep arm {0.365 inch wail A53 Pipe) .
is allowed in this section providing the cracks are within the following
lcngthloricnta;ion criteria: | . :
' 5/8 inch maximum if crack runs circumferentially.
1 inch maximum if crack runs within # ks longitudinal.
1-1/2 inch maximum if crack runs within +10° longitudinal.

(14) Weld sweep support plate to sweep arm

Repalir ok for any ltength crack occurring in this weld providing it does
not extend and penetrate into parent metal of adjoining structural ele-

ments. Cracks penetrating into adyﬁhlq;structural elements must be
. evaluated based on criteria established for those elements.
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(‘5Y Sweep support plate.

Reaalr of cracks ln the sweep support plates themselves s ok providing
t— cracks are within the following length/oriéntatlon criteria:
( .§/8 inch maximum 1f crack runs transverse to the axis of the
plpe or arm.
'7/8 inch maximum 1f crack runs within ¥ 459 of parallel to the
axls of the pipe cr arm. ' .
1-1/4 inch maximum if crack cuns within + 100 of parallel to the
axis of the pipe or arm.
(16} Sweep arm in outer section in zone contained between sweep support
plate and head attachment flange

Crack repair in the wall of the sweep arm (0.365 inch wall AG3 pipe)

is
allowed In this section providing the cracks are within the following

length/orientation criteria:

/ . 7/8 inch long if crack runs circumferentially. )
1-1/4 ineh long if crack orientation is within +45% of longitudinal
2 inch long if crack orientation is within +10° of longitudinal.

(17) Sweep arm cuter cection at edge of motor mount attachment plate.

Crack repair in the wall of the sweep arm is allowed in a small region

near this point providing the cracks do not exceed 3/4 inches maximum
in any orientation.

— (18) Sweep arm cuter section at tips of gussets for head attachment
flange.

Crack repair in the wall of the sweep arm is allowed .in 2 small region

near this point providing the cracks do not exceed 7/8 inch maximum
in any oreintation. T

C. Sweep inspection criceria/instructions

{1} TRemove paint and corrosion from at least the critical areas (O
be inspected By cleaning,‘sandblasting, or other appropriate means.

(2) To fullydefine cracks that might exist, conduct visua! and magnetic
particle inspection {and if/as required select ultrasenic inspection) of
at least the structuralily critical areas. This inspection work to te
conducted by competent professionals in NOT inspection technique.

{3) Crack locations and extent must be aﬁpropriatcly idenctified and
marked so that repair can be satisfactorily performed.

(4) Cracks found to be of an extent beyond the repairable crack criteria

should be discussed with the factory ta establish if in fact the sweep
can be repaired. )

e
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D o *Sweep repalr criterfa/instructions

’l) Cracks or other significant flaws or defects that have been de-
sed, ldentified, and marked are to be completely removed to their
full extent by the carbon arc/air {(atrfarc) technique or sultable
equivalent by a competent certified weider. .

(2) High quallty arc weld repair for low hydrogen with suitable gas

shielding [s to be performed by a competent certified welder. AMS E705-3

or AWS E705-6 wire would be suitable selections for weld repair work on
the sweep. Wire size selections should be appropriate for the size of
each weld repair. Crack repairs in the spindie should be preceeded by
spindle preheat 250° F to 3000 F. :

{3) Following weld repair, the repaired areas should be reinspected
to insure soundness. -

/
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* * .
. "The maximum allowable pushing (total diametral) clearance {outer plus
P inner clearance) recommended by the fac'tory is .035 of an inch. if this
: allowable clearance in e¢jther the upper ar lower colurn bushing (P-7) i
approached or exceeded, It should be replaced with a factory nev bushmg.
Contact the Eyerly Aircraft Company partis department to order new bushings.
(phone 503 333 7706).
If the allowable bushlng clearance condltlon is found to be exceeded, it
s necessary for the factory to know the extent of wear on the outside
diameter of the hinge column (upper and lower) bushing surfaces (bushing
band).
For this purpose it is necesséry that the dimensional data taken on the
/ actual parts (tabulated in the previous charts) be sent to the factory to
" jnsure that the hinge column bushing surfaces are still within specifica-
tions. If the 0.D. of the upper colum band (P-226) is not “within
specificatlons, replace both the upper (p-226) and lower (P~ ~234) band.
{f the upper column band is within specifications and the lower band is not,
onl? replace the lower band {p-234). If it becomes necéssary to replace
. either band, Eyerly .Aircraft wfl‘l furnish instructions.
"
(u

.

SPECTION ARD REPAIR . CRITERIA
. dAWN_BY: | BCALK: MO, REQTD . MATEMAL:
DLD | e
TCATKL: NEXT ABSY.: 208 MNO.:
1RAIART BRU —_—--- 200, BY NO.: ——




. SECTION VI
SUPPORT ROD ASSEMBLY ~INSPECTION
( AND REPLACEMENT CRITERIA AND INSTRUCTIONS

_Very carefully inspect the suppért rod assemblies (support rods;
red nuts, rod bushings, rad end plates, swivel blocks and pins)
and replace any parts with signs of excessive wear. Support
rods needing replacement are to be replaced in pairs. inspect
the support rods and support rod nuts as mentioned below.

‘Remove aill paint and inspect for hair line cracks along the'

7 entire length of the rods, using appropriate dye penetrant ar

7 maénctic partiéle'in%pedt?on’techniques. Check for any signs of
bending or kinking in the rads. Inspect the threads for corrosion
or wear and measure the diameter across the threads. The minimum
allowable diameter is 1.232 inches. 'Repla&e the support rods
(P-196) in pairs if they have any of the problems mentioned above.
Do not attempr to repair the support rods.

Inspect the nuts for corrdsion or wear and measure the diameter

“'“ across the threads on the inside diameter of nut {do not measure b

across nylon). The maximum sllowable diameter is 1.178 ianches.

Also check the condition of the nylon insert in the nut to insure
its locking capability. . Replace the nuts (P-‘350) i.f they have

any of the problems mentioned abovel/
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. : SECTION Vil
(. Hud sill structural elements - In'spcctlon and
‘ repair criteria and instructlons

«. Definition of repairable defects.

Any size crack or defect occurring In only weld metal is considered to be
repairable providing it occurs only in the weld metal and does not pene-
trate into the wall thickness of the parent metal.

Cracks inlftiating in weld metal and penetrating into the wall of parent
metal must be evaluated based on criteria for cracks/defects in parent
matecrial.

Cracks or defects occurring in or penetrating into the wall thickness of
the parent metal are considered repairable so long as their extent is found
te Aall within the established criteria for repairable crack size and
orientation. The criteria establishing allowable crack/defect sizes

that 3are considered repairable varles signiflicantly depending on the
location of the flaw and its orientation. Cracks that are found to ex-
ceed our criteria for repairability should be discussed with the factory
to establish whether or not the component 1is repairable or must be re~
placed with a factory new part.

The repair criteria to be used assumes that, following repsir, the

.ificatior\ kit will be added before the ride is placed back in
ration.

"_ Repairable cracks/defects criteria.

{1) Mud sill attachment plates on P~188 for mud sill tie rod:
Cracks up to 1/4 inch in length are.considered repsirakble for any crack
orientation located in these plates in the vicinity of the attachment
pins. '

{2) Weld joining above Plates to P-188:

Any size crack or defect in this weld is repairable.

(3) Remainder of mud sill compression member P-188: |

Any size cracks or defects in this member are considered repairatle.

(4) Mud sl1il tie rod P-137:

Significant cracks are not considered repairable in this member. <Con-

tact factory to discuss repairability of specific crack configqurations.

SPECTION - AND  REPAIR - CRIT=RIA
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Hug'sill structural elements inspectian critgria/instrugtions.

11) Remove palint and corrosion from at least the critical areas to be
dne=acted by cleaning, sandblasting or other appropriate means.

(2) A1l inspection work to be conducted by competent professionals

in
NOT inspection technique.

(3) A1l weld joints are to be fully inspected by the magnetic par;ic]e.

technigue.

(4) All structural members ace to be Ffully inspected by the dye

penetrant or magnetic particle inspection technique plus very careful
visual inspection.

(5) Crack locations and extent must be appropriately identified and
marked so that repair can be successfully performed.

< {6) Créhké-fbuﬁd to be of an extent beyond the repairable crack
criteria shoutd be discussed with the factory to establish a suitable
repair action.

D. Mud siii structural elements repair-critcria/inscructions

(1) Cracks or other significant flaws or defects that have been
detected, identified and marked are to be completely removed €O their

full extent by the carbon arc/air {air/farc) technique of syitable equiv-
alent by a competent certified welder.

\ {2) Very high gquality weld repair using gas metal arc welding (GHAW) b

snd low hydrogen technique with suitable gas shielding is to be per-
formed by a competent certified welder. AWS E-70S-3 or AWS £70S-6 wire
would be suitable selections for the weld repair work on the basically
all mild steel structure. Wire size selections should be appropriate for
the size of each weld repair. Suitable multipass technique and interpass
cleaning technique to be used as required.

(3) Following the weld repair, the repaired areas should be re-in-
spected to insure soundness.

]
b
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SECTION VI

Stub arms - inspection and repair criteria and instructions.

A. Definition of repairable defects.

The factory considers that virtually any lavel of fatique damage orf
structural cracking that has occurred in the stub arms can be repaired.

8. Repairable cracks/defects criteria
(1) Stub arm attaching points - mounting bracket/flange.

Whereas any size crack occurring in this bracket is considerced repairatle,
the factory would appreciate being notified of any cracks in the bracket
itself which extend through greater than LO03 of the tota! depth or thick=-
ness of the bracket. '

(2) Stub arms themselves.

Whereas any size crack occurring in the arms is considered repairable,
the factory would appreciate notification of cracks found in the aras
that exceed 1-1/2 inches irn length in any oriantation,

. Stub arm inspectiion cricteria/instructions
!

._.spection criteria/instruction similar to that described in Section
vilt, paragraph.(C) for the mud sill strucgural elaments.

D. Stub arm Tepair criteria/ihstructions.

Repair cri:cria/instruccfons similar to that described in Section V1!
paragraph (0) for the nud sill structural elerments. The stub aras
themselves are Fabricated frem EX TEN and COR TEN, however, the AVS
E725-3 or AWS E705-6 wire for repair is =szill considered applicable.

‘
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( SECTION X
OTHER STRUCTURAL ELEMEMTS
ln our sections | thrcugh Vill we have given iaspection and
repair criteria and instructions for specific structural con-
ponents/clemants of the MONSTER in precparation for the subsaguent
installation aof the MONSTER Mcdificatioan Kit. All recaining
structural clements of the MONSTER (an exanple of which wauld be
the parts of the eccentric) are to be inspected and repaircd in
;3 similar manner .as. generallty_ descr:bed for the sppciFically
covered compcneats ia Sections | through viIll. Fflease notify
the Factery of any fatigue darage or structural cracking found
in those other structural eclements.
Dan
e
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SUPPORT ROD LENGTH ADJUSTHMENT

Ta insure ‘even load distribution of both support rods, follow
these instructions carefully.

(1) As previagusly mentioned in the dis-assembly instructions,
distances A and B are to be measured and recorded prior to
removal of the support rod end nuis. Keep paired rods together.
Measure distances on all l{ rods. : :

°

_SUPPORT ROL LENGTH ACJUSTMENT

®

ECCENTRIC END

~SUPPAGRT  ROD BUSHING

—£= ‘.J_-:{Er- S T LA {Eﬁt =

|

S N e & \ -

(2) While being rg-assembled, dimensions A and B should be
adjusted to within 1/8 inch of their original lengths.

(3) Now finely adjust dimension B on. one cod to within 1/16 to
1/32 inch of dimension B on its paired mate. Completely re-
assemble and install on machine. )

(4) Final adjustment will be as follows when the machine is
operational. '

(5) Adjust the support rods on one sweep at a time by rotating
the eccentric crank until it lines up with the sweep to be
adjusted. (The sweep will be down.) Mhile standing at the end
of the sweep, sight down rods. If the rods are bowed to the
left, loosen one of the nauts on the right hand support rod until
both rods are straight. {f the rods are bowed to the right,
loosen ane of the nuts on the Yeft hand support rod until bocth
rods are straight. Adjust the support rods on all six sweeps

in this manner.
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A !
ATTENTION! STATE AMUSEMENT RIDE SAFETY OFFICIALS

EYERLY AIRCRAFT
"0CTOPUS, SPIDER & MONSTER RIDES"
August 16, 1994

-
-

On August 10 - 11, 19%4, the U.S. Consumer Procduct Safety Commission

CPSC) in conjunction with the Commonwealth of Kentucky's Deparctment of
T ights & Measures, investigated two cars/tubs removed from an "Octopus®
..dsement ride invelved in an accident on August 3, 1594, &t cthe Estill

- County Fair in. Irving, Kentucky. The accident invelved the failure ef a
caxr that contained two male passengers. The car's tubular Zraming
Eractured behind ané under the seat causing the two passengers tc be
dragged and then cdumped £rom the car. CPSC staff have prelimarily
determined the cause of the accident to be due to excessive corrosion zn
fracturing ¢f the tubular structure supporting the hub under the car's
seat. The corrosion appears to have been as a result of water draining
from the drain holes and collecting in the gap between two under-sids
tubes and their fiberglass covering. The corrosion was greatest near the
crain holes. Fracture of these tubes is believed to have preceded ths
fracture of the car's other frame tubes,. '

The rides were manufactured from 1936 te the mid-1970's by the
defunct Eyerley Aircrait Co., Salem, Oregon. No new rides are being
made, although parts can be purchased from Oregon Rides, Salem, OR. The.
rides inveolved are all "Octopus" and "Spider" with fiberglass or metal '
covered tubs/cars and "Monster" rides with serial number 22 and above.

While the CPSC's investigation into the cause of the failure

continues, in the interim, we recommend inspection of the cars critical
areas, as follows:

i. The critical areas are identified as the four tubes under the cax
seat that are covered by fiberglass. The ftubes are shown in the
- attached schematic based on the Zyerly Alrcraft Company drawing

C-913 entitled "Octo & Spider Car Back Section.™
N T
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Tnscec:iop by radicgraphy is recommended I rice owners do now

want to remove the fiberglass f-overlng the car's tubing. It is .
recommended ts have the radi ccrapny done oy a class III

technician. WNOTE: Ultrascnic inspecticn is net racommended as

tuke roughness may make an accurate interpratacicn exzremely

dizZficulc.

3. A visual inspecticn cf the tubing may ke dcne, But che fiserclass
covering the tublng would need tc ke removes Iirst Icr an -
adequate inspection.

4, TFiberglass removaL techniques must be cbtaired Irom Crsgen Rides
rior to removing any ficerglass. : :

5. If excessive1y correded or cracked tubing is found during the
inspection, those tukes or the car should be replacad,

6. It is our understanding that a retrofit/fiberglass repair kit
is being develcred by Cregeon Rides, Inc. C2SC will be
evaluating the adequacy ,of this repair kit. _

7. Magnetic particle inspection may ke used Lo inspect the numercus
welds arocund the hub ancd tubing of car back's underside.

Ccrrcsion and cracking may alse be fcund in non-criticzl sreas of
the seat front and seat back of the car. This corrcsicn ané cracking may
also be concaaled by the fibergliss covering the <ar. 2Again, i
corrosion cor cracking is found, consult with Orecon Rides zbcut the
repair. : ‘

-
-

For furcher informaticn or clarification cn this Safsty HLl;et1n you
may contact one of the follewing: .

US CcPSC
Divisicn of Corrective Actions .
Jay DeMarcec at (301) S04-C608 ext 1333
Division of Mechaniczal Engineering
Tom Caton at (301) 504-049%4 ex= 1303

Commonwealth of Kentucky, Dent. of Weichts & Measures
Carl Dills at (5C2) 584-487¢C

Oregon Rides, Imc., Szlem, CR
at (503) S88-09%54.
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ETY ALERT!

ATTENTION!, STATE AMUSEMENT RIDE SAFETY
OFFICIALS

2nd NOTICE

EYERLY ATRCRAFT

@ "OCTOPUS, SPIDER & MONSTER RIDES"
' ' September 13, 1394

i
, As noted Iin cur August 16, 1954 Safety Alert, the U.8., Consumer .
Product Safety Commission (CP8C) in conjunction with the Commonwealth of
Xantucky’'s Department. of Weights & Measuzres, investigated an accident
involving an. "Octopus” amugamant in Irvine, Kentucky. The accident
involvad the fallure of the car’s tubular framing behind and under the
ceat causing the two passengers to be dumped from the car, CPSC staff
ave preliminarily. determined the cause of the accident to beg due to
txcensive corrcsion (wide plte, deep pits, and perforation) and
draoruring of thae tubular structure supporting the hub under tha car’'s
eat. The corrosicn appedars to have been as a result of molsture
Eollocting in the gap betwsen two undar-mide tubes and their fiberglass
coverlng. Fracture of thass tubes is ballevad to have praeceded the
fractura of the othar frama tubes.

| The rides weras manufactured from 1936 to the mid-1970/8 by the
‘defunct Eyerly Airorafc Co., 8Salem, Oregon. No new rides ara baing made,
hlthough parts can be purchased from Oragon Rides, Salem, OR, The rides
Involved ara all "Octopus", "Bplder" and "Monster" rides with fivarglass
covared tubs/cars. Production of fibérglasa cars began in 1964. Thase

/carr gra belisved to ke used interchangsably by ths industry. Thosa
glass tubs/cars thaz are 13 years and older are considerad the most
4

v to have hiddar correslion.
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The CPSC recommend® inepection of the cars critical ar
; t eas, h
following text provides informstion abour vuging eithear deatructivz gr
nondestructive techniques for the examination of :hae tubing that g
covered by fiberglase matting on the undersida of a car peat,

Ganeral Inspection Comments

The inapestion for goasible corroded or crackad tubing hidden &y a
fiberglass covering may be done Py aicher destructiva or nondestruotiva -
methoda. Either method is to be usad in conjunction with the use of
visual inspectlon or magnetic particle i{napaction of the car’s other
.underside tubing that i@ not.covered by fibarglass. Attachmant 11 shows
the location of the tubing that ig the subject of this bulletin. fThis
bulletin is not intended to exciude thrhe inspection of other compenents of
the cars or ride as described by the manufacturer and past and preasent
parte suppliars. '

Cars that are known to be over 15 yaars old or these cars whosa age
canno: be varified to be legs thar 15 vears old are subjact to this
inspection recommendation. Follow up inspections ara to be done ar S-
Yeat intervale after the initidl {nepectien. :

. Thea numbe£,o£ cars on an individual ride to be inspected should be
baeed on whethar or not that cara have a history of being together as one
unit. If the ride’s cars have an unknown histaxry or Lf the cars are
known to not have alwaya been togethar as g unit, than all of that rida’s
cars should be inspected. The inaspaction should be rvepeated in
succeeding S-year intervals. If all of a ride’'s cars have a known
niatory of always being togetner zs a unit, then one-third of thar ride’s
cars may be msalacted for examination. This first one-thizrd of a ridas
cara ghould not be examined again if the cars remain togethsr as a unit
until each third haa besn examined over sach succeeding S-ysar inspection
interval., Consult with Oregon Ridas about all {nstances of tubing
corroslion, psrforation, or cracking. -

The fraoture of the othsr frame tubes may ne assisted by tha -
distortion of the undersida tubas dutinf handling. This distortion may
havs increasad the strass in the frame lncreasing the probability of
crack initiation. Thece other tubes should ba inspacted for straightness.
Thia inspeotion  ahould be combined with a visual oy magnatic particla
inepection of this other axposed tublng. This should ba done in addition
Lo the ride owner’s cheoclaa of doing a deastructiva examination or a
nondestructive examination of the tublng thet'is covered by the
fiberglass matting. Oregon Rides 15 preparing a bulletin providing
detailed informat?on about the examination of a car's exposed tubing.

' r .
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Degtructive Examination

Daestructive examinatlion of the tubing 1s intended to be only
sgtyuctive te the fiberglas# matting that bonda the tubing to the
derside of the fibarglass asat.. It 1s destructive because the
amination entails the incramental removal of 1i-inch wide atrips of
lperglass matting with & blada. The tubing and the fiberglass seat
rerlal ie nor to be cut, The dastructive examination should be
complished by: '

(1}

(2)

(%)

| (6)

Logating a point 12-imches fram the cir’s spindle retainer on’
the fiberglass matting covering and bonding the two underside
rubes that ara welded to tha spindle retainer to the
fiberglass seat. On the fiberglase covering of the two other
rubeg tondad to the gsat bottom, mark a point on these two
rubes that i@ hext to the 12-inch point marked on tha first
ewo tubes. :

Locating the adges of the Eibarglass matcing naarest tS the
car’s dreln holas for the four tubes bonded to the car’s
underside. ‘ : o

Starting from the edge of the fiberglass matting, use a blade,
without cutting the tubing or fiberglass secat, to ramove a
1-inch wide saction of fibarglass matting from the four tubes
bonded to ths fiberglass meat.

If no corrosion is obsarvad after removing the £irst 1-ineh
wide smectlon of fiberglass matting stop and repair the
fibarglases matting according to inatructions from Oregon
Rides.

If light surfaca corrosion that doee not reduce the wall ‘
thickness is obsarved, continus removing l-inch wide pections
of fiberglass matting until no corrocsion {(clean metal gurfecs)
{s obeervad or tha 12-inch point described above is reached.
If only light surface corrosion that does not raduce the wall
thicknass iz obaarved, clean the tube surface with a wire
brush and repair the fiberglass covering according to
{nstructions from Oregon Rides.

1f pevers corroalon, deep or wide pitting, wall penetration,
or wall cracking is observed, than the tubing should be
replaced and bonded to the fibarglass seat with new. fiberglaas
matting accovding to instructions fxom Oregon Rides.

The orhar tubing that ie not covered by flbarglass matting may
ra inapected by viaual inspectloa or magnetic paxticle
inapacticn tachnigues sccordiry to instructicrne Zrom Oregon

Rildaa,



SEP-13-19%4 12:38 < CONGRESS L ONAL REL

- “—"—E..L_Q-L—_—_

301 524 0016  p.esg

Non-bastrugtive Examination

(1) - The non-destructive examination involves radiography of the

(4)

underside tubing through che fiberglass seat and fiberglass
matting covering the undeyside tubing., Tha examination can ba
donse by a Level II or II! Inspector qualified in radiography,

If tha radiograph{ does not reveal any corrosion, deep or wida
pitting, perforation, or cracking {n the tubing, =han the
tubing shall be conaldered to bs not affected.

1# corroaton is observed, the corrosion should be axpesed by
ramoving 1-inah wide incremente of the fibarglass matting from
tha tube. Remova l-{nch wida mections of !igarglaaa metting
until no corrosion is observed. (a) If only light surface
coxrosion that?does not reduce tha wall thicknaas is obesarved,
use a wire brush to clean the corrosion from the tubs surface
and repair the fiberglase covaring according te instructions

from Qregon Rides, (b) If savere corrosion, in tha form dasp

or wide pitting, wall porosity, or through wall thicknass

cracking is obsarved, then the tubing should be raplaced snd

boridad to the fiberglass geat with new fibarglass matting

acoording to instructions from Orsgon Rides. ' .

The other underaide tubing, not covered by the fiberglass
matting, may ba inspected by visual inspection or magnetia

particle inspaction techniques.

>t further informatisn or clarification on'phia gafety Bulletin you may
ntact one of the f£ollowing:

= I

Us Conlumerlproducc Safaty Commisalion
Diviesion of Corygotive Actions
Washington, DC
Jay DeMarco at (301) 504-0608 ext 1353

' and-
Division of Mechanical Enginesring
Thomam Caton. at (301} 504-0454 ext 13058 ."
_ or
Oregon Rides, Ing,
Portland, OR
Guy SBherborne, Sr. at (503) 588-0984.




UiG-93 15 49 POy
Ef~12-Ss WED 13 :1%5® DOL DIR OFC P s

S2P-i3-15994 (2132 CONSRESSIC 2l REL RS9 B2 ppn

@

“-Attachment 11 - Examinati{on Aress for Destructiva/Non-Destructive and
Visual/ Magnetic Patrticle Technliques

. '.ch;n to ba axamined by visual or magnetic p.:rthicle
inspection techniquasa

e

- Arcss to be examined by dastructive or non-deftructive
. radiographic- techniques
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OREGON RIDES IHNC.
2N SEATS

_ Seats shot .4 ar a time.
IC 192 at 70ci

Source 1In center at
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TIME : L:Q0

SCREENS: 9

FILM : Kodak AA
BayPac
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