® /fix

Yt op) Ko g lrrSe- COAS o

N A § AT

¥
"uw TECHNICAL BULLETIN - N0, 8§-1

JANUARY 4, 1938

DATE: -

TO: OPERATORS OF CORKSCREW, LOOP, AND SUSPENDED COASTERS

SUBJECT: CHASSIS SPINDLE INSPECTION AND INSTALLATION PROCEDURE

TYPE OF ACTION: RECOMMENDED AS PART OF NEXT ANNUAL N,D.T. INSPECTION AXD
THEREAFTER.

DISCUSSION: THE CHASSIS SPINDLE IS TO BE INSPECTED FOR CORROSION AT

THE SEAT FILLETS. SPINDLES WITH PITTING CORROSION ARE TO
BE REPLACED. THE SPINDLE AND CHASSIS HOUSING ARE TO BE
COATED WITH A CORROSION INMIBITOR FOR INSTALLATION,

ACTION REQUIRED:

1. REMOVE THE CHASSIS-AXLE SPINDLE
SUSPENDED COASTER - PART NO. CS54849
CORKSCREW COASTER - PART NO, (33639

2. CLEAN SPINDLE AND BORE OF CHASSIS HOUSING WITH SOLVENT (METHYL ETHYL
KETONE, NAPHTHA, 1, 1, 1 - TRICHLOROETIHANE).

3 DRY SPINDLE AND BORE OF CHASSIS HOUSTNG.

' ) 4 INSPECT SPINDLE FOR PITTING CORROSION, AT FILLET RADIUS, ON BOTH SIDES

OF THE SHAFT "SEAT" (SEAT IS LARGEST SHAFT DIAMETER).

5 IF SURFACE PITTING IS OBSERVED, REPLACE WITH NEW SPINDLE.

6. INSTALL SPINDLE USING ONE OF TIIE FOLLOWING SEALANTS: RIONE - POULENC
RHODORSIL CAF 440F OR GENERAL ELECTRIC N-SIL RTV 128.

7oy APPLY “TWO (2) 1/4 INCH BEADS OF SEALANT TO TOP INSIDE OF BORE IN CHASSIS
HOUSING AROUND ENTIRE CIRCUMFERENCE, APPLY SMALL BEAD ON TOP OF CHASSIS
HOUSING.

g, APPLY 3/16 INCH BEAD OF SEALANT TO THE SPINDLE, 1/2 INCH BELOW THE
BOTTOM OF THE SEAT.

9. SLIDE SPINDLE INTO CHASSIS HOUSING. EXCESS SEALANT SHOULD BE VISIBLE
AT THE TOP AND BOTTOM OF THE CHASSIS HOUSING. IF NOT, RIMOVE SPINDILE
AND REPEAT STEPS 7 AKD 8. .

10.  REMOVE EXCESS SEALANT. ALLOV TO CURE FOR 12 HOURS BEFORE USE.

11. TIE REMOVAL OF SEALANTS DURING FUTURE N.D.T. INSPECTIONS CAN BE ACCOMP-
LISHED USING TOLUENE OR XYLENE. THEN FOLLOW PROCEDURES 1 THROUGH
10 FOR INSTALLATION.

ARROW CONTACT: ENGINEERING DEPARTMENT
’ ENCLOSURES ; DRAWING C54849 ~ CHANSTS SPINDLE, DRAWING C33639-SPINDLE,

CENTER AXLE,
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DATE: JANUARY &, 1988
T0: OPERATORS OF CORKSCREW, LOOP AND SUSPENDED COASTERS

SUBJECT: CHASSIS SPINDLE INSPECTION AND INSTALLATION PROCEDURE

NOTE: SEE ARROW TECHNICAL BULLETIN NO. 88-1

5 II _

- .
“_ SPECIAL ATTENTION TO THESE FILLETS.

.‘

5 i e e . ST
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Mounesir View, CA BI042

Arew Development Ca., inc.
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(418} P68 82427
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YEARLY INSPECTIDN - CORKSCREW AND LOOP

Once each year, normally during the winter shutdown, the

following inspection is required.

A. Track And Lifte

14 ¥elded areas on the track including joints in the
rails, tie to reil joints, tie to 12" beam and
velding around the column saddle are to be
insﬁemted by magnetic particle or dye penetrant
methods. Special attention should he given to
high speed curves and pullout areas vhere the.
loads are the highest. If no sBigns of cracks are
found in these areas, the slow speed spots require

no more than & visusl check,

Track splice joints should be checked all around
the pipe for emall cracks starting in or adjacent
to the weld. Theze Joints should be checked aver

the entire course.

; ARROW — CORKSCREW, LOOP,
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The lifts should be inspected in the same areas . e
described fﬁr the track in general. In addition, .-
the welding on ;he anti-rollback units and the
chain guide should be subjected to magnetic
particle or dye penetrant inspectian.

Trains

Two cesches, including the number two coach fraom one

train, that have been used the most must be completely

diseszembled and subjected to a tharough inépection as

follows:

1.

Check all wheel spindles far crecks using magnetic

particle ar dye penetrant,

Check all wheel spindles for wear caused by
rotation of beerings on shaft. If this is a
problem, use the ingide bearing to the shaft. .

‘The entire axle housing and wvheel carrier

veldmenta are to be subjected to a thorough
magnetic particle inspection to detect any cracks

that may be present.

Subject the wheel carrier spindle to a complete

magnetic particle inspection.

ARROW - CORKSCREW, LOOP,
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Chassis Weldment.

Remove the main vertical spindle from thé
chaasis member, this should =slip out easily.
(There is a Technical Bulletin that called
for modificetion of this spindle so that it
doeg not press into the chaessis). Subject it
to a complete magnetic particle or dye

penetrant inspection to detect any cracks.

b. Check all velds around hubs that hold dog
shaiis and all velds between the body suppart
frames and the main chassis member using

magnetic particle or dye penetrant.

e Remave the hitch yoke from the chassis and
subject it to a complete magnetic particle or

dye penetrant inspection.

Check the bushings in the hitch yoke and in
the chassils for vear, looseness or scoring.

Replace bushings ss required.

d. Check welding of anchors for safety cable

attachment.

SO ARROW — CORKSCREW, LOOP,
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=

a. All wheel spindles

b. Al) main vertical spindles

=18 All hitch yokes

d. All ‘wh'eel carrier spindles ' .
e. -All axle housings at welds around central

A close visual ingpection of all remaining chassis ' .

parts should be made.

If the above procedure .uncovers any problems, then
all remaining coaches must be examined in those

areas thet =show trouble.
If no problems are found, then the remaining
ccaches must be disaszembled so that all of the

folloving items can be inspected using magnetic

particle or dye penetrant methods.

hub, top and bottom

In addition all spindles are to be examined

sarefully for wvear caused by rotating bearing

races.
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Inspect the cushion block bearing for wear, If

the bronze backing is visible, replace the

bushing.

All reassembly of coaches must be in accordance ta
the pertinent Arrow Dynamics, Inc. assembly
dravings. Careful attention must be paid to all

torque values for fasteners.
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VI

LIFT CHAIN & DRIVE R S

A.

Storage

Care should be taken to store the chain in a corresion
free environment. Rust on the chain may adversely
affect the strength and life of the chain. Grease
should not be applied to stored chain to prevent
corrosion. The chain should not be exposed to

abrasives =such a=z dirt, =sand, etc.

Lubrication

14 Purposes 0Of Lubrication

a. To assure design chain life
b, To reduce friction between chain and guides
(=38 To reduce impact betwveen roller and bushing .

in high speed drives
d. To mitigate corrosion

e, Ta reduce noise

Wear caused by articulation of the pins in the
bushings as the links flex onto and off the
sprocketz causes the chain to become lenger. Only
a relatively small increase in chain length can be
accommodated before the chain will not wrap the

sprocketse properly, or some other problem occurs.
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Preferred Lubricants

The 1lift chains have been lubricated with Molykate
J21-R which is a semi-permanent dry lubricant.

The chain can be lubricated by hand with a bruszh
vhile the chain i= moving or an automatic chain
oller can be used. Use a good grade, non-
detergent, 3@ wveight o0il. Do not use reprocessed

or used oil.

Lift chains and chain guides must be free of sand

and dirt to avoid excessive wear on the =liding

surfaces.

Except for cheins specially designed to have their
jninté hand lubricated with a pressure gun, grease

should not be used as a chain lubricant.

Effect Of Lubrication On Chain ¥Hear

Need for & longer vear life is by far the most
important and most frequent fsctor that directs
that a chain be lubricated. As for all machinery,
lubrication has a dramatic effect on the rate at
vhich & chain wears. Proper lubrication incresses
chain wear life more than ten times if the chain

vere run dry.
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Care must be exercised to insure that every joint
gets lubricated. If one or more joints do nat get .
oiled they ohbviocusly wear much more rapidly than

those that do. Differential vear elongation

within the strand causes rough operation. Hany

more chains are replaced because of rough and/or

erratic operation from this cause than are

reﬁlaced because they have worn so much that they

no longer wrap the sprockets properly.

Manusl (Or Intermittent) Chain Lubrication

Ag much o0il should be put into the chain as can be
telerated by its surroundings. Howvever much oil

can be tolerated, put it on in "slugs® and then

let it work. This is particularly true in dirty
environments. Lubricating with a stream of oil

cleans gome of the dirt off of the chain. If the

game amount of o0il is dripped slowly onta it, the .
paste.of oil and dirt that farms, pPlugs the

spaces between the gsidebars through which the oil

must pass in order to get into the joints. Then

.it becomes impossible to get anything into them.

Even for intermittent lubricatioen in a clean
environment, lubricating with 'a stream of oil
makes it more certein that every joint gets oiled
than is the case for dripping it slowly anto the

chain.

ARROW - CORKSCREW, LOOP,
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To be effective, the oil applied to a chain must
reach the live bearing surfaces of the pins and
bushings. The only pathway to this area is
betvween the sidebars; therefore it is necessary to
direct the lubricant to this pathway. A4n oil can
most commonly is used to lubricate a chain
manually, and it can do an excellent jo&.

Brushing it on vorks equally vell,

When a chain is operating on a lift, it is
sometimes necesgary to lubricate from s sgingle
location with the chain in operation, and this
can be hazardous if done manually. An effective
substitute is to locate an o0il reservoir at a
convenient point in the chain path (preferably at
8 location where tension is low), with Qrain tubes
directing a stream of oil between the chain '
sidebars. The reservoir is then manually filled
at selected intervalg, and the o0il allawed the
drain on the chain in two continuous streams (not
in droplets). The reservoir should contain enocugh
0il so the chain can make at lesst two continuous

circuits while the oil i=s floving.

Lubrication specialists can supply devices that
cause jets of oil to be synchronously directed to
the sccesa spaces of each chain joint. If these
devices are used as a substitute for manual
lubricatioen, they need be actuated only
intermittently at selected intervals.
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C.

Chain Ingtallation .

1. The chain and sprockets should be replaced or
installed at the same time. Arrov does not advise
installing new chain on old sprockets or ald chain
on new sprockets. Sprockets shall not be turned
around to "use the other side". chain damage will-
result. Additiunally, a new leﬁgth of chain

should not be installed in an old chain or visa-

versa.

2. Before ingtallation of a new chain, the lift
system should_he inspected. The following items

should be checked:

a. The slignment of the chain guide channels
should be checked. The chain guide channel
going up the l1lift and the return chain guide

gshould be straight vithn'ut any horizontal .
bows, rises or dips greater than 1/4 inch.

b. ‘All entries and exits to the chain guide
channels should be flared, including the cap
angles and bottoms and sides of the channel.

Insure that the chain liners are installed
properly in the chain channels and that there
is not potential ‘for contact between the
chain and the steel channels or chain liner

fasteners.

WARNING: ANY CONTRACT BETWEEN THE CHAIN AND A STEEL

PART, OTHER THAN THE SPROCKETS, CAN CAUSE SERIOUS

DAMAGE TO THE CHAIN.
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Installation Of The Chain

a.

Place protective material on the ground at
the bottom of the lift around the tailato;k
sprocket and drive motor area. The chain may
be installed at the opening at the tailstock

sprocket,

Provide some means of pulling the chain up

the 1ift return chain guide channel.

Starting at the bottem of the 1ift return
chain guide, lay the chain'sectiups in the
chain guide channel. Link pins can then be
installed. The direction of travel for the
offset type chain is open end peointing in the

direction of chain travel.

The link pinz should be installed per the
chain manufecturers recommended method. Thi=
involves using a hydraulic press and fisxture
to seat the pins. The chain is degigned sguch
that the pine press into the gide bars with =
very'heavy presa fit. The pins should never
be altered to minimize this press fit. The
pins should not be hammered in during
installation. The pins shauld be installed
in the =zame direction. For example, all
cotter keys should bhe installed on either the
left side of the chain or the right side of
the chain. Do not secure the link Pins until

assured the chain is straight.
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e. As the installation proceeds going opposite .
to the normal direction of travel, pass the
chain over the headstock sprocket (top of
1ift) and render into chain guide channel.
Continue process until the end of the chain

is again at ground level.

£ The air spring on the chain tensioner on the
1ift drive platform should not be pressurized
until after the chain is installed through
the drive unit and the loop i= closed. Add
chain around the tailstock and through the
drive ‘unit to close the loop.

g. After the cﬁain ingtallation 1s complete, the
chain tensioner air spring may be
pressurized. The chain channels should again
be inspected ta insure that there is not any
metal to metal contact with the chain. .

Maintenance Of The Lift Drive

‘The lift drive performance parameters are established
and adjusted by Arrovw engineering. There should not be
any adjustments, repairs, or modifications made to the
1ift drive motor, drive, gearhox, sensors, sprockets or

other related components without the authorization af

Arrowv.
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2 E. Inspectipn Qf The Chain

f This ride has a 4,08 pitch R1z68 eﬁgineering class
' roller chain installed as original equipment.

(Reference Arrow part number 513687).

The chain may be inspected periodically by measuring a

"Maximum LengthT". Once the chain exceeds the "Maximum

Length" more precise measurements should be made to
estimate the effective near life remaining in the

For the R1268 chain the recommendation is:

chain.
Meagsure Over Meximum Lengath
28 Links 116.5 Inches

The chain should not have any slack in it when the

measurement is made. 10@ pounds or more of tension

should be sufficient.
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