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TECHNICAL BULLETIN 98-2

DATE: July 27, 1998

TO: All operators of Arrow corksérew/loop trains

SUBJECT: Corkscrew Chassis Spindle Assembly

REQUIRED ACTION: Sign the attached acknowledgment and return to Carolyn Weaver
PURPOSE:

This bulletin is intended to clarify the different part combinations which are used to assemble the
corkscrew chassis spindle to the chassis weldment. Also, to explain product improvements made
to the spindle, and chassis weldment changes which affect assembly procedures. The following
description of changes made refers to the attached drawings of the same number. The spindle in

all assemblies is C33639.

ASSEMBLY PART COMBINATIONS:

The original spindle C33639, designed in 1975, had a 1 1/4" thread and square shoulder at both
ends. In 1992, as fatigue life decreased on the more agressive new rides, the spindle was revised
to change the bottom square shoulder to a taper and the top thread from 1 1/4" to 2 3/8". In 1994,
a shotpeening operation was added below the shoulder, to further increase the fatigue life.

The spindle length, from shoulder to cotter pin, has not changed and the two spindles are
interchangeable with the proper hardware. Drawing la and 2a show the conversion to a slotted
nut assembly, from the original machined nut assembly. This is preferred because of the positive
lock between the cotter pin and a slot in the nut. The original machined nut had an assembly
torque of 400 ft-1b. With the slotted nut, the assembly torque was lowered to 300 ft-1b and then
advance to the next slot.

Fatigue life of a part is determined by the maximum stress it sees during normal ride operation
and the number of times it sees the stress per ride, day, month...etc. Since all rides are different in
stress level and cycles, there is a wide range in fatigue life for the same part. This bulletin does
not imply that all old style spindles should be replaced by the new style spindle. It will gradually
happen as older parts are replaced due to annual teardown inspections.
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1. PRODUCTION:
This is the original assembly. The spindle has a square shoulder on the lower end and the .,
following parts.
C33639 - spindle
B33636 - lower washer
502202 - 1 1/4" lockwasher
B33758 - machined spindle nut, (torque to 400 ft-1b)
502451 - cotter pin l

1a. FIELD MODIFICATION: _
In order to provide a positive lock on the nut, B33758 machined spindle nut was changed to

503481 slotted hex nut. C68481 spindle washer was added to space the nut down so the cotter
pin hole is in one of the nut slots.

Arrow Dynamics, Inc. dba Arrow Inc.
Clearfield, Utah 84016, P.O. Box 160038, Freeport Center Building H-12
Tel: (801) 825-1611 TLX: 388411 Telecopier: (801) 776-2671
ARROW - CORKSCREW / LOOP

TRAINS 98-2
07/27/1998 PAGE 2 OF 10



53

C33639

Vil T
P AT T T AT AT ///g

| —B63375

N\
e Ll

B33758

ﬁsxcea:ﬂfm

b

502451 503481

2. PRODUCTION:
The spindle was revised to add a bottom tapered shoulder, which required a beveled
countersink in the lower washer. The lower washer thickness increased to equal the lower
washer plus the lockwasher in number ‘1
B69375 - lower washer
B33758 - machined spindle nut, (torque to 400 ft-1b)
502451 - cotter pin

2a. FIELD MODIFICATION:
In order to provide a positive lock on the nut, B33758 machined spindle nut was changed to
503481 slotted hex nut. C68481 spindle washer was added to space the nut down so the cottér
pin hole is in one of the nut slots.
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3. PRODUCTION:
The spindle nut was changed to a standard slotted nut, which required a washer to space jt

toward the cross hole, for a positive lock by the cotter pin.
B69375 - lower washer
(68481 - spindle washer
503481 - slotted nut, (torque to 300 ft-Ib and advance to next slot)

502451 - cotter pin

3a. FIELD MODIFICATION:
A shim was made available to insure that there is clearance between the Jlower washer and the

taper on the spindle. Interferance has been discovered in a few cases, because of tolerance
stack-ups. Spindle and chassis drawings have been changed to climinate interferance with new -
parts. With interferance, the nut torque tightens the washer to the spindle without fully
clamping the chassis. A circular mark shows up on the spindle taper because of the contact.

The shim may be used with number 21 or “3' and is installed between the chassis and the lower-’

washer.
B78539 - shim
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ASSEMBLY PROCEDURE - SPINDLE AND CHASSIS

The chassis weldments have been changed for new jobs and service replacement chassis. The
spindle mounting tube was replaced with a solid block of steel to reduce weld cracking and bore
enlargement. If an older chassis is in good condition, except for the mounting tube, the chassis
can be reworked by the manufacturer to add the new block.

The chassis bore diameter was also reduced by 0009" to assure a tigher fit and reduce side-to-
side impact between spindle and chassis bore. Dimensionally, the assembly is still a slip fit but it
isn’t loose because of straightness tolerances. The spindle should be cooled by dry ice or liquid
nitrogen before assembly into the smaller bore. This is only required for replacement or rebuilt
chassis. This procedure may be used on any spindle when a reduction in diameter will help
assembly.

For old chassis, follow assembly instructions on the original drawings, except when using a
slotted nut which affects lower hardware and torque. If changing to the new style spindle, all new
upper and lower hardware is required and new torques. The following is for a block chassis and
new style spindle.

1. Preparation:

A) Clean the spindle and the chassis spindle housing bore with a solvent.
B) Dry spindle and housing bore.

C) Using the following sealant, Nova Guard G623 or equal, apply (2) 3/16"-1/4" beads to the
top inside circumference of the housing bore and a 3/16" bead around the top of the
chassis housing as shown on following page.

D) Apply a 3/16"-1/4" bead of sealant to the spindle 1/2" below the bottom1 of the shoulder.
2. Installation:

A) Cool the spindle to reduce the diameter by .001". Slide the spindle into the chassis bore.
Excess sealant should be visible at the top and bottom of the chassis housing. If none is
visible, remove spindle and repeat 1.c and L

B) Remove all visible excess sealant. The spindle shoulder and upper surfaces must be free of
sealant.

C) Assemble the thick washer, the spindle washer, and the slotted nut. Torque to 300 ft»lb and
advance to the nearest cotter pin hole. Install the cotter pin.

Arrow Dynamics, Inc. dba Arrow Inc.
Clearfield, Utah 84016, P.O. Box 160038, Freeport Center Building H-12

Tel: (801) 825-1611 TLX: 388411 Telecopier: (801) 776-2671
ARROW - CORKSCREW / LOOP
TRAINS 98-2
07/27/1998 PAGE 5 OF 10



SPINDLE TO CHASSIS ASSEMBLY
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ASSEMBLY PROCEDURE - SPINDLE AND AXLE

For old style spindle, follow assembly instructions on the original drawings. The following is for
a new style spindle.

1. Preparation:

A) Inspect and clean the two bearings and matching cups.

B) Pack both bearing cones with NGLI grade 2 or 3 lithium base grease containing
molybdenum disulfide (Dow-Corning “Molykote”, BR2-Plus, or equal).

C) Lubricate lip of new seal with “Molykote™ and slip seal over circumference of spindle
shoulder.

D) Lubricate the shaft of the spindle from the shoulder to groove with “Molykote™.

2. Assembly:

A) Carefully lower the axle assembly, minus the top bearing cone, over the spindle until the
Jower bearing cup seats onto the lower bearing cone.

B) Install the upper bearing cone over the spindle and into the upper bearing cup.

C) Install the upper washer, and the first nut with the beveled side up. Torque to 40 ft-1b to
fully seat both bearings. Back off the nut and retorque to 16-24 ft-1b. Install the
lockwasher with the tabs pointing up. Hand tighten the top nut with the beveled side
down, to hold the washer steady, and bend a tab down into a slot to lock the first nut.
Torque the top nut to 16-24 ft-1b and bend a tab up into a slot to lock the top nut.

D) Apply a 3/16" bead of R.T.V. sealant or equal, to the top of the axle housing prior to
installing the dust cover. Use loctite 242 or equal on fasteners.
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NEW STYLE SPINDLE TO AXLE ASSEMBLY
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OLD STYLE SPINDLE TO AXLE ASSEMBLY
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TECHNICAL BULLETIN 98-2
July 27, 1998

ACKNOWLEDGMENT

I hereby acknowledge receipt of the information contained in Technical Bulletin 98-2.

I understand that Arrow Dynamics, Inc. will not assume any responsibility for injuries or other
liabilities that may result from negligence in complying with information contained in this
bulletin.

Name (Print or Type) Park

Signature Date
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