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_ Ride Information Plaque and Serial Number Plates
" The ride information plaque and serial number plates are mounted in the
following locations. Record the serial numbers in the spaces provided.

Locomotive -Mounted to the left hand side of the cab under the walkboard.

The plaque lists ride specifications, operating dimensions, weights, as well
as model and serial number and date of manufacture.

Locomaotive serial number

Coaches - Mounted to left hand side of each coach frame. The plaque lists
model and serial number and date of manufacture.

Coach serial numbers

Engine - Mounted to side of the engine valve cover

Engine serial number

Transmission - Mounted to side of the transmission housing

Transmission serial number

Air compressor - Mounted to side of the air compressor cylinder block

Air compressor servial number

When ordering parts or requesting information from the CHANCE Customer
Service Department, always specify the modeland serial number of your train.

IMPORTANT: Alwaysrefertothe ride information plaque on yourride
for specifications.

The terms "right hand” (RH) and “left hand” (LH) as
used in this manual are determined by sitting in the
operator’s seat facing the front of the locomotive.
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C. P. HUNTINGTON

MODEL NO. 102
SERIAL NO.

DATE OF
manuFacTure (I
eneive no. -
ENGINE HORSEPOWER I

MAXIMUM COACH CAPACITY: 14 ADULTS OR 21 CHILDREN (2380 L.B.)
MAXIMUM SEAT CAPACITY: 2 ADULTS OR 3 CHILDREN (340 LB.)

MINIMUM PASSENGER HEIGHT: 42 INCHES - UNACCOMPANIED BY ADULT
MAXIMUM RIDE SPEED: 12 MPH MAXIMUM GRADE: 3%
MINIMUM TRACK CURVE RADIUS: 50 FT. TRACK GAUGE: 24 IN.
WEIGHT EMPTY: LOCOMOTIVE 6100 LBS., COACH 2700 LBS.

Conforms with all applicable ASTM amusement
ride standards in effect on date of manufacture.

MANUFACTURED IN THE U.S.A. BY
CHANCE RIDES MANUFACTURING, INC. WICHITA, KANSAS
1020589-001
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Introduction - Planning the Overall Layout

This manual is provided as a service by Chance Rides Manufacturing, Inc.
to assist in planning your track installation. Tt is for informational purposes
only. Werecommend that you consult with Chance Rides Manufacturing,
Inc. beforebeginning constructiontoreview your proposed tracklayout.

Whenplanning the overall layoutand track routing, several important factors
rmust be considered. One of the most important factors is to provide high
visibility to heavy traffic areas whenever possible, which will encourage
ridership. Another important factor is to provide patrons withapleasant ride
through an attractive setting. Route the train past scenic features in the area.
Lakes, streams, waterfalls, ravines and wooded areas are ideal if conditions
permit. Bridges, trestles and tunnels also provide a very realistic feeling for
the overall train ride. Tn addition, tunnels may also be used for overnight and
off-season storage of the train.

Chance Rides Manufacturing, Inc. does not recommend running the train
through or near pedestrian areas without some type of safety barrier. Ifthe
track is located near apedestrianarea, always use fencing, landscaping, watet
or other barriers to control pedestrian access to the track. At crossings, use
gates and signals whenever possible to control pedestrian and vehicle traffic
across the track. A listing of train whistle signals is included in this guide.
Operators and employees must be trained in their use.

If the train runs near ravines or along high elevations where no guardrail is
present, consider the installation of closeout panels or chains on the coaches.
Closeout panels and chains are recommended for passenger safety. Consult
Chance Rides Manufacturing, Inc. to discuss specific requirements.

Manual number 24360800
(Issued March, 2003)

CHANCE RIDES
MANUFACTURING , INC.
4200 West Walker
PO. Box 12328
Wichita, KS 67277-2328
US.A

Phone: (316) 942-7411
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A siding must be provided so that one or more coaches can be uncoupled
during slack times. Sidings also allow the removal of equipment for routine
maintenance, and should be located whenever possible in a screened,
sheltered or secluded area.

There are three track configurations typically used for C.P. Huntington

installations. They are the loop, double loop {or “dog-bone™), and the figure
eight, as shown in the following illustration.

Typical Track Configurations

Continuous Loop

Double Loop
(or “Dog Bone”)

Figure Eight
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Because each location is different, one or more of these configurations might
be appropriate for a specific installation. For special needs or assistance
designing a specific installation, consult with Chance Rides Manufacturing,:
Inc. before finalizing the track layout.

Another important consideration is the station location. The station should
be located in a highly visible, high-traffic area which is easily accessible to
the public. The recommended length of approaches into curves, stations or
grades of 2% or more is equal to the length of the train in operation (refer to
“Train Length Chart” elsewhere in this manual. The approach should belevel
before entering the curve or station. Ifthe train is required to enter the curve
of station from both directions, equal lengths of level grade approach on
tangent track are recommended at both entrances to the curve or station.

After the preliminary plans have been made, an actual track layout survey
must be performed. This will determine the exact amount of grading
necessary. All trains have definite limitation as to the amount of grade they
cannegotiate. Generally, 2 to 3 percent isconsidered the recommended grade
for successful operation, particularly over an great distance. Inmost cases,
grades over three percent can be negotiated for short distances, but only on
tangent (straight) track. Refer to the “Grade Chart” in this manual for
requirements. 1f grades are in excess of three to five percent, an auxiliary
rubber tire drive may be required.

Rubber Tire Drive Installation
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For additionalinformation onthe rubber tiredrive,or todetermine whether
a specific installation requires it, consult Chance Rides Manufacturing,
Inc.
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Track Bed Preparation -

Preparation of Sub-Grade

Proper preparation of the sub-grade is one of the most important steps in
laying the track. Mauny times, too little effort is expended in the preparation
of the sub-grade. The idea that ballasting will take care of any discrepancies
in the grading is far from true, Ifthe trackis installed on improperly drained
areas of in poor, sandy soil conditions, the track will eventually pump up and
down, creating conditions which can potentially cause derailment. Itis more
economical to properly prepare the sub-grade than to pay for it later in
additional labor and material costs.

can cause derailment and serious

personal injury. When installing track in
unstable, damp or sandy soil conditions, follow the
installation instructions described under “Special
Soil Conditions” in this manual to avoid excessive
moisture and prevent wash-outs.

g WARNING: Improperly installed track

A properly designed and well engineered track bed is important. Whenever
possible, low-lying areas must receive sufficient fill to elevate the track bed,
allowing forproper drainage. {nareas where potential run-off problems exist,
the area must be stabilized or run-off diverted to eliminate track wash-outs.
Onlevelorsloping terrain, it may be necessary to install drain pipes of ditches
onone or both sides of the track to control excessive run-off. Always maintain
sufficient grade in ditches (2:1 to 3:1) to allow for proper drainage.

Whenadding fill, it is important to maintain the proper compaction atall times.
Fill should be added in 6- to 10-inch layers, and each layer should be
compacted to 95 percent prior to application of the nextiayer. Whencomplete,
the entire fill area should again be compacted before 3 to 4 inches of base
ballast (1-1/2" to dust) is added. Then the track bed should be compacted
once again to 95 percent.

When preparing the track bed, it is important to create a right of way of
approximately 10 feet (excluding ditches), allowing five feet of clearance on
each side from the centerline of the track, as well as overhead clearance of at
least 8 to 10 feet. The track bed itself should be at least 10 feet wide and
compacted fo 95 percent before proceeding with track installation.
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. When preparing the track bed, keep it level across the grade, or ina constant
bank for curves. Perfect track laying is prohibitive in cost and impossible to
maintain, so tolerances are permitted. The change of “super elevation” of one
rail above the other must not exceed /4-inch rise per 16 lineal feet of track;
approximately 1/8-inch rise per 20 lineal feet of track is recommended. This
means that the sub-grad must be as level as possible, preferably within the
1/4inchrise in 16 feetoftrack limitations. This limit holds for tangent(straight)
sections, approaches to curves and changes in banks of curves. On curves
and super elevated areas, the operator must use discretion and good
judgement in operating the train at a safe speed.
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Determining Curve Radius

Incoming Approach

—)

Direction of Travel

—

Curves )

Therecommended radius for curves isatleast 75 feet (see “Deterrnining Curve
Radius” illustration ). Aradiusofatleast735 feet will help eliminate squealing
wheel noise. It is not always possible to maintain such a large radius on
curves; however, the use of 75 feet or larger curve radii for main line operation
is strongly recommended. Ifcurves with a radius of fess than 75 feetare used,
the flanges on the wheels can wear down prematurely and cause excessive
noise. Curves between 50 and 60 feet may require increasing the gauge on
the curve by approximately 1/8 inch, while curves less than 50 feet may require
increasing the gauge by up to 1/4 inch. For track installations which require
curves with less than 50-foot radius, contact Chance Rides Manufacturing,
Inc. for consultation prior to finalizing the track layout.

Point of Curve (PC)

Tangent Track
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WARNING: “S”-curves without the
A recommended distance of tangent track

hetween the curves can cause
derailment. When two curves are in close proximity
to each other, the distance between the point of
tangent of the first curve and the point of curve of
the second curve should be a section of tangent
(straight) track no less than the length of the train,
especially in reverse curve situations.

Allradii for preparing sub-grade for curves must be measured tothecenter
of the track bed or sub-grade.

Approaches to curves must be prepared in such a manner that the track will
be in the proper degree of bank at the point of the curve before it starts its
arc. Refer to the following “Curve Radius / Bank” chart to determine the
proper degree of bank.

Curve Radius / Bank Chart
Radius of N Equivalent Height of
Curves Degree of Bank Super Elevation
50 ft. to 70 ft. 1-1/2 Degrees 5/8 inch
75 to 95 1t 1 Degree 7/16 inch
100 ft. to 125 ft. 1/2 Degree 1/4 inch

* Recommended approach fo the Point of Curve should be
approximately 1/4 inch rise of the fine foutside) rail per 200
feet of approach.

EXAMPLE: (75-footradius curve)

Recommended degree ofbank......... 1 Degree
Equivalentheight .. ................ 7/16 inch
Egufvale;m/tglxeight (7/16") - 5 4/2x 20 ft. = 7O 1.

Recommended length of approach is 70 ft.
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Approaches &

The recommended length of approaches inte curves, stations or grades of
2% or more is equal to the length of the train in operation (refer to “Train
Length Chart” elsewhere in this manual. The approachshould be level before
entering the curve or station. If the train is required to enter the curve or
station from both directions, equal lengths of level grade approach on
tangent track are recommended at both entrances to the curve or station.

Curve
Recommendations
Less than
e - 2% Grade
\&
o9 * Recommended
(+]
Less than

e 2%, Grade

Acceptable
Greater than
o - L8¥81 29 Grade
\,@\
2
o + Acceptable
[ |
Less than
& - 2% Grade
c,)(
I

Not Recommended
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. Grades

Prepare uphill grades using cuts or fills as necessary so the grade does not.
exceed three percent. This three percent figure means three feet of rise per
100 linear feet of track, and must be constant grade spread over the entire 100-
foot length.

Grade Calculation

3% — 31t
2%____ ot
1% 11

1001t

A two percent grade is more desirable and should be used if possible. Itis
possible to negotiate grades over three percent, but only for very short
distances and on tangent (straight) track. If track design includes grades of
three percent ormore, consult Chance Rides Manufacturing, Inc. for approval
ofthe installation. The “Grades Chart” may be used as a guide for the amount
of grade that can be negotiated witha given number of coaches. For downhill
grades, use the same guidelines.

WARNING: Derailment of the train can
A cause serious personal injury. Excessive
speed can cause derailment, as well as
excessive wear on brakes. Always operate the
train at a speed that is reasonable and prudent for

existing conditions - especially when traveling
downhill.

Avoid grades in curved sections of track. If necessary, hold grades to a
maximumoftwo percent.
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Grades Chart )

Use the following chart as a guide only. It should not be used to determine
the exactgrades tobeutilized inaspecific installation. Centact Chance Rides
Manufacturing, Inc. for any questions or other assistance.

Grades Chart
Percent Number of Coaches With 14
Grade or Angle Passengers Each
Rise per Degrees & |Normal Rails; Sanded Rails
100 ft. Min. A5 25

1 0°-34' 10 10

2 0°-9' 8 10

3 1°-43' 5 9

4 20-17" 3 6

5 20-52' 2 5

6 3°-26' 1 4

7 4o-0' 1 3

8 40-34' 1 2

9 5° -9’ - 2

10 5°-43' - 1

11 ge-17" - 1

12 6°-51" - 1

13 7e-24' - 1

14 7°-58' - -

15 8e-32' - -

Maximum Draw Bar Pull 915 |bs. 1525 Ibs.
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Materials for Laying Track

Ballast

Ballast materials canusually be obtained locally, and mostrailroad offices can
advise as to the suitability of the materials available. Preferred material isa
crushed material such as slag, limestone, cracked gravel or trap rock. When
orderingballast, it isrecommended that 1/2" cleanto a maximumof 3/4’ clean
material be used. Smooth surface materials such as pebbles or crushed shell
are not recommended for use as ballast materials.

Gauge Rods

Gauge Rods can extend the life of ties and can be added to older, existing
installations to help prolong life. They are usually not necessary on a new
track installation, provided the track is built properly.

Various types of gauge rods exist. A simple metal strap may be welded under
the railsprior to adding fill ballast. Adjustable gauge rods and threaded gauge
rods may also be obtained or manufactured locally. When it 1 necessary to
use gauge rods, Chance Rides Manufacturing, lnc. recommends thatthey be
placed every 6 to 8 feet.

Ties

There are nurmerous types of ties; check locally for hardwood and softwood
tie availability. Treated wood, steel laminate and steel ties may also be
available through rail suppliers for standard installation. Chance Rides
Manufacturing, Inc. recommendsusing4" x 6" x 42" or 6" x 6" x42" 40CCA
Green-treated softwood ties in Ponderosa Pine, Jack Pine, Southern Yellow
Pine, #2 Douglas Fir, or an equivalent.

Another alternative is a 60/40 creosote-treated hardwood or softwood tie.
This tie offers the longest life of all wood ties, but may present potential
liability to the extent that it is exposed to the public.

CAUTION: The chemical compound
A Creosote is a carcinogen, and is very

dangerous if rubbed into the eyes. It can
also sterilize soil, and can be tracked onto
surrounding grounds, increasing the hazard of
exposure. For a complete understanding of the
properties and characteristics of Creosote, consult
a Material Safety Data Sheet (MSDS), available
from the suppilier.
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Hardwood ties will notaccept the .40 CCA Green-treatment as readily as the
Creosote treatment due to the:levél of penetration used in the treatment
process,

IMPORTANT: When using wood tes, it is important to remember
that use in damp or high moisture conditions can
shorten the life of wood ties.

Steel ties for 20-, 16-, and 12-1b, rail are available by special order. Consult
Chance Rides Manufacturing, Inc. for information on availability. Steel
ties can offer longer service life and greatly reduced maintenance. Theseties
have a cam-locking device and eliminate the need for spikes. Steel ties,
however, are more expensive, and may be alternated with wood ties to help
maintain the gauge. Steel tiesmayalsobe available laminated to CCA Green-
treated or Creosote-treated hardwood, which helps maintain the authentic
appearance ofthe track. These ties also add stability and offera longer service
life, as well as greatly reduced maintenance costs.

Pre-formed concrete ties with studs and treated with a water sealant may be
available or manufactured locally for damp climates and low-lying wetlands.

When using 20-1b. rai, it is recommended that 6" x 6™ ties or 6" x 8" ties be
used for average soil conditions, with a lenpth 0of 42 to 48 inches. Smaller 4"
X 6" ties are also acceptable, but will require more maintenance. If 12-Ib. or
16-1b. rail isused, 4" x 4" and 4" x 6" ties are acceptable, but 6" x 6" ties are
recommended because they will accepta larger spike. Larger spikes allow for
a more stable installation requiring less maintenance. For sandy or soft soil,
itisadvisable touse 6" or 8" wide ties, as these will provide more load-bearing
surface.

NOTE: If wood for ties is purchased in 10-foot lengths, 40"
lies are acceptable, allowing three ties per length.
Use caution in spiking ties, however, as the spikes
focated close to the end of each tie have a fendency
to split the wood. It may be advisable to drill pilot
holes to help prevent splitting the wood (see “Tie
instaflation” in this manual).

Always obtain information on soil conditions and weather variables for the
area to determine which type of tie is best suited to a specific installation.
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Railroad rails are classified by the weight of the rail per yard of length. Rail
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in standard 30-foot lengths is recommended.

The C.P. Huntington will operate on 12-, 16- or 20-Ib. rail. Hewever, itis
recommended that 20-1b. rail be used whenever possible. Due to lack of
availability in some areas, as well as generally higher maintenance, 12- and

16-lb. are being used less frequently.

In some instances, due to the unavailability of 12- to 20-1b. rail, 25- and 30-
Ib. rail has been used for C.P. Huntington installations, Ifused, ties must be
6" x 6" or 6" x 8" on a maximum 24" spacing.

IMPORTANT: Use of 25- and 30-Ib. rail may cause abnormal wheel
wear and reduce traction.

12-1b.A.S.C.E.

|____4_2|r__‘__.|—

Splice har 12-lb. 16-lb. 20-b.
Lbs.fft. (nominal) 1.5 2.0 1.83
Pairs:

Netton 16.7 12.5 10.0

Mile of track 352.0 352.0 352.0
Rail (30 ft.) 12-lb. 16-1b. 20-1b.
Lbs./yd.. (nominal) 12.0 16.0 20.0
Track feet/netton 250.0 187.5 150.0
Net tons/track mile 21.1 28.2 352

41/64"—
r-1-11 X

2-3/8"

e —— 2-3/8"——|
16-1b.A.S.C.E.

RailDimensions

|¢1 -1 1/32"'-|

23/32"

2-5/8"

Spfice
Bar

e———2-5/8" =

20-ib.A.S.C.E.
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Used Rail ‘

Often, used rail from old mines or industrial tracks may be available locally
through a railroad supplier. Due to its composition, use rail often hardens in
position, thus having a tendency to break if bent or straightened. Always
test used rail before purchasing by bending with a manual or rolling rail
bender. Also, inspect the ball (crown/head) and face of the ball for excessive
wear, Ifsigns of excessive wear are visible on both faces of the ball, the rail
mustnotbe used. If only one face is worn excessively, the rail canbereversed
and can likely provide several years of service. Bear in mind, however, that
some older rail may nothave been properly heat treated, which may cause the
ball and face of the rail to wear prematurely.

Splice Bars

Splice bars must be ordered complete with bolts and nuts for the weight and
quantity of rail ordered. Always make sure they are of the proper size for the
rail being used. Figure one pair of splice bars, four bolts and four nuts for each
piece of rails ordered.

SpliceBars

§

L
Q0 O-O-O—-CF

Side View : End View

For example, if 30-foot lengths of rail are ordered, order a pair of splice bars
and four each of the bolts and nuts for every 30 feet of rail - or for every 15
feet of track. Optional lock washers may be added under the splice bar nuts
to help prevent bolts and nuts from loosening.

Standard track bolts are button-head, oval-neck design, fitted with square
nuts. Bolt head and neck are forged steel with U.S, Standard coarse threads.
Nominal diameter, specified asboltsize, is the overall thread diameter. Length
ismeasured fromunder the head to the end of the bolt. Track bolt nuts should
be manufactured to the American Standard heavy unfinished square design.
Carbon steel lock washers should be oil tempered and tested, and should be
properly sized to the bolts being used. Lock washers are normally ordered
by the piece; however, keg quantities are available from rail suppliers.
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Cut track spikes consist of a square body with a flat hook head, reinforced:
throat and chisel point at the bottom end. They are manufactured in
accordance with American Railway Engineering Association standards

Track spikes are measured fromunder the head to the cutend. When ordering,
check to be sure that the size of the spike conforms to the weight of the rail
and the thickness of ties beingused. Refer the following “Recommended Tie/

Spike Chart.”
Recommended Tie/Spike Chart
A . Recommended

Rail Size Approved Ties Spikes
12-Ib. 4" x 4" 3/8" x 3"
12-b. 4" x g" 3/8" x 3-1/2"
12-b. 6" x 6" 3/8" x 3-1/2" - 4-1/2"
12-b. 6" x 8"* 3/8" x 5" or 9/16" x 5-1/2"
16-b. 4" x 6" 3/8" x 3-1/2"
16-Ib. 6" x 87 3/8" x 3-1/2" - 4-1/2"
16-b. 6"x 8"* 3/8" x 5" or 9/16" x 5-1/2"
20-b. 6" x 6" 3/8" x3-1/2" - 4-1/2"
20-b. 6" x 8"* 3/8" x 5" or 9/16" x 5-1/2"

* Railroad Industrial Standard

15
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Turnout Switches

Turnoutswitches are available from Chance Rides Manufacturing, Inc. in left
hand, righthand and “Y" configurations. They areavailable for 12- or 20-1b.
rails, and are built with a 50-foot radius turnout. Intersection configurations,
whichrequire a steel base plate or reinforced concrete pad, may be fabricated
on-site. This type of intersection may require a signal for safety. Consult
Chance Rides Manufacturing, Inc. for the requirements of any specific
application.

MANUAL SWITCHES allow the train to pass through in either direction.
Switches must be actuated manually at each use. Manual switches are
normally used for sidings, etc.

AUTOMATIC SWITCHES allow the train to pass through in one direction
only, but require no manual operation. After the train passes, a spring returns
the switch to its normal position. Automatic switches are normally used in
a double-loop layout, allowing the train to turn around and come back over
the same track in the opposite direction.

Right Hand Turnout Switch
(Left Hand Turnout Switch Opposite)

Turnout Switch Part Numbers
Rail Weight Type Configuration| Part Number
12-b. Manual Right Hand 1027504-001
12-b. Manual Left Hand 1027504-002
12-Ib. Automatic Right Hand 1027515-001
12-b. Automatic Left Hand 1027515-002
20-b. Manual Right Hand 1027503-001
20-b. Manual Left Hand 1027503-002
20-b. Automatic Right Hand 1027514-001
20-b. Automatic Left Hand 1027514-002
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Crossings

~ Pedestrian and automobile crossings must be floored with wood, asphalt,
reinforced concrete or a rubberized matting material to create a smooth
surface for pedestrian or vehicle passage.

The crossing floor must be the same height as the rails, yet maintain a gap
on each side as shown. Keep the gap clear of debris at all times.

Finished road or walkway Crossing Detail

Appropriate flooring material
Woaod or steel tie
PVC pipe for signal wiring
Rail
6" to 12" crushed rock ballast materiaf7

s == AR

€

Underfayment fitter fabric should
extend 10 . beyond end of crossing

Rarriers are also recommended at crossings to prevent pedestrians from
wandering onto the track or other restricted areas. ‘The barriers should be
located on both sides of the crossing to promote safe crowd management.
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TrackInstallation

Recommended Material Guidelines
for Standard Installation

« 20-lb. Rail, 30 ft. lengths
» CCAGreen-Treated 6" x 6" x 42" Softwood Ties
o 1/2" x 4-1/2" Spikes

* 1/2"to 3/4" Approved Clean Crushed Ballast of
Acceptable Material

There are two approved methods of track installation. For installations in
sandy areasor low-lying, poor drainage areas where moistureis a problem,
refer the instructions under “Special Soil Conditions” in this manual. If
the ground is wet, it is recommended that it be allowed to dry before
installation begins to ensure proper compaction,

Installation Method #1

Base Ballast Installation

Base ballast should be placed in an even layer over the prepared track bed
ata minimmum depth of 3 to 4 inches and a width of 4 to 6 feet to level the track
and provide proper bank for curves. Base ballast prevents the ties from
resting directly on the ground. Ifties are placed directly on the ground, they
will be subject to decay, rotand infestation by borers, which will resultin early
replacement of ties and track pumping.

Tie Installation
Once a proper base of ballast is in place, the ties should be laid on the base
ballast per the following chart.

NOTE: Spacing of ties will vary according to local soil
conditions and the weight of raif used. When deciding
on tie spacing, it is important to remember that the
closer the ties are spaced, the less maintenance will
be required to keep the raifs in level and in proper
gauge.
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Tie Spacing Chart
Tie Size Rail Tie Spacing
Curves Tangent
4" x 4" 12-1b. 18" 20"
4" x g" 12-b. 18" 20"
4" x 6" 16-ib. 18" 20"
6" x 6" 12-1b. 18" 20"
6" x 6" 16-Ib. 18" 20"
6" x 6" 20-Ib. 20" 20"
6" x 8" 20-ib. 20" 20" to 24"

Insome instances, it is recommended that the pilot holes for spikes be drilled
at a 90 degree angle into the ties before attempting to drive spikes. This is
especially true for ties made of hardwood, as it will help prevent splitting and
ensure that the spikes are driven in at a 90 degree angle. Pre-drill hardwood
ties to the following specifications:

+ 3/8"Spike - 1/4"drillbit
- 1/2"Spike - 3/8"drillbit
- 9/16" Spike (railroad industry standard) - 7/16" drillbit

19
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Rail Installation .
The following terms will be important to remember in reviewing the track-
laying procedure:

« LineRail - Outsiderail

» GaugeRail — Insiderail

* GaugeSideFaceofthe Ball — Inside face of the rail / ball
+ Field SideFaceof theBall - Outside face of the rail / ball
+ Base - Flanged base of the rail which rests on the ties

The line(or outside) rail is attached to the tiesusing the following procedure:
First, determine the center line. Then determine the correct position of the
line {(outside) rail.

Select a tie of average length, and measure the distance from the end of the
tie to the field side of the line rail base. Mark this position on the tie. This
gives the proper distance to mark and maintain on the rest of the ties. Use
this measurement to mark atl additional ties for proper positioning of the line
rail.

Measure and
mark this
distance

Position the line rail using the marks provided. Spike the line rail inplace on
every tic using one spike for every tie. As you spike, make sure that there
isatieunder every joint,
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Drive spikes straight down and tight up against the rails as shown. Do not
drive spikes in at an angle, as the track will move n hot weather or when the
train passes over, and may cause the spikes to work loose.

Correct

\/_\ Spikelnstallation

Wrong

Place the gauge rail in its proper position and spike every tie. For proper
gauging of the rails, use a triangular track gauge (Chance part number
32963000). The correctdistance between the railsis exactly 24 inches for 24
gauge trains in tangent (straight) sections. Improperly gauged track can
cause abnormal and excessive wheel wear and possible derailment.

When laying the gauge rail on 30-footrail lengths, it is recommended that the
gauge rail joint be offset 15 feet from the line rail joint for staggered track
installation. Make sure all rail joints fall on the center line of a tie. Always
avoid line rail and gauge rail joints falling on the same tie, except for switch
installations.

During rail installation, use a removable metal or wood ship of the proper
thickness to leave a gap between rail joints for expansion. Proper gapping
between rail joints will help prevent rail buckling, loss of gauge and plowing
of ballastaway from ties at curves. Itis better to allow too much gap than too
little; gaps may vary as muchas 50 percent frormthe gap measurements shown
in the following “Gap Between Rail Joints” chart. After splice bars have been
properly positioned and tightened, remove the shims.
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Temperature i Expansion {Gap)
{In Degrees Fahrenheit) : (InInches)
-10e 5/1¢"
-10°ta 14° 1/4"
15° to 34° 3/16"
35°to 59° 1/8"
60° to 85° /16"
Over85° None

IMPORTANT.: Keepinmindthat, astemperatures change duringthe
installation, gaps in rail joints must be adjusted
accordingly.

According to the American Railway Engineering Association manual,
temperature measurements should be taken on the shady side of a rail with
a rail thermometer, available from most railroad suppliers. Recommended
gaps in rail joints (all rail sizes) are shown in the following chart.

When track alignment and gauge are accurately secured, the balance of
spikes can be driven.

Splice Bar Installation

Before installing the splice bars, lubricate the inside of the bar with a grease
containing graphite. For 12-, 16-and 20-1b. rail, bolts should be installed from
the inside, pointing out. If it is necessary to use 25-1b. or larger rail, bolts
should be installed alternating between inside-pointing-out to outside-
pointing-in.  Place the nut on the bolt and tighten it until the splice bar
becomes snug. Donot over-tighten. If lock washers are used, place the lock
washer and nut on the boltand tighten just enough te flatten the lock washer.

IMPORTANT: Excess tightening of bofts wilf cause binding and
buckling whenthe rails expand, and may pushthe raif
outward on curves. Ifballastis pushed away from the
outside line rail — especially on curves - excess
tightening of splice bars or improper gapping of rail
joints is indicated.
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TrackLaying Detail

6" x 6" x 42" lie for
soft soil conditions

Spikes - staggered to
prevent ties from splitting

Pry bar - used to
align gauge rail

Splice bars and bolts

4" x 4" x 42" tie for
normal soil conditions

Triangular track gauge

Straight bar track gauge
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Forming Curved Rail Sections

Curves are produced by bending the line rail to a scribed arc by using a screw-
type bender {Chance partnumber 25787700). Ifacontractoris hired for track
installation, determine whether they wili be using a rolling-type rail bender.
This equipment will provide a smoother curve and usually result in a better
quality installation than those made with a screw-type rail bender.

Scribe an arc with chalk on a level section of concrete to make the correct
radius. If using a screw-type rail bender, make several passes until the rail
matches the arc, as shown in the following illustration.

Rail Bending Diagram

Rail

FirstPass

SecondPass

Third Pass

Positions approximately sixinches apart.
Alternate positions foreach pass.
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Do notattempt to bend to the proper arc in one or two passes, as this willresult:
in sharp bends or kinking. Once the line rail is formed, spike it to the ties in
the same manner as straight sections, as described under “Track Instailation,”
earlier in this section. Form the gauge rail in the same manner and spike it into
position.

Under no circumstances should one attempt to bend rail by spiking down one
end of the rail and pulling the other end into position to be spiked. The rail
must be bent to the appropriate track curve radius using a screw-type rail
bender (or rolling rail bender, if available) to avoid sharp bends and kinking
which can cause derailment.

can cause derailment and serious

personal injury. Rail must be properly
bentand laid inthe relaxed position. Itis impossible
to lay track to required specifications without
following the recommended bending procedure.
Any other method will result in an unsatisfactory
and unsafe installation.

g WARNING: Improperlyinstalled track
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End ViewofBallasting

3" to 4"
Fill ballast

Fill Ballast

After the rails are laid and secured to the ties, fill ballast is placed between
the ties. Spread the ballast by straddling the track with a dump truck with a
tailgate opening the same width as the ties, or by rigging a ballast car that can
be moved by the locomotive. Once the fill ballast is spread, tamp and pack
the ballast under the ties until they are solid, tight and reflect the proper grade
height. Tamp the ballast under the ties to the point of refusal to ensure that
theyare solidly secured. Any excess fill ballast material between therails rmust
be removes so that the fill ballast is level with the top of the ties. Fill ballast
should be level with the tie 6 to 9 inches beyond the end and taper to grade
atarationof 3:1.

Considerable time and care must be taken on the ballasting operation to
provide a good track and a safe operation.

5r
[———— —- —_— e el

s 42" 6» tO gu
’_‘24n - 301—-
Tie (42" Wide] |

Base balmi,;—/"
Sub-

grade

S

Minimum

Track Leveling

On tangent track, level each tie individually. Care must be taken to sce that
there are no bumps of valleys in the track. On curved sections, the outer rail
must provide the proper degree of bank (see “Curve Radius / Bank Chart”
elsewhere in this manual). Also, make sure that the inclination of the line rail
tapers gradually into the tangent sections on both incoming and outgoing
approaches (refer to “Grade Calculation” illustration).

IMPORTANT: When grade is important, it is recommended that
grade stakes marked with the proper grade be driven
into the ground on both sides ofthe track approximately
4 to 5feet from the center line ofthe track. The height
ofthese stakes should be the same as the top (ball)
of the rail, plus 3/8" to allow for settling. Lay a board
and fevel on the grade stakes, crossing the rails.
When both rails are level with the board, the proper
grade shoufd be reflected.



Installation Method #2
Once the track bed is properly prepared and compacted, lay the ties on the

track bed using the proper tie spacing for the type of tie and rail being used-

(See “Tie Spacing Chart” elsewhere in this section). Rail should be laid
following the installation method described in “Installation Method #1.”

When the track is constructed, cover the entire installation with 1/2" to 3/4"
cleantop ballast, thenphysically pull the track up through the ballast. If grade
stakes are used, lay a board and level on the grade stakes, crossing the rails.
Tamp and pack ballast under the ties until they are solid, tight and both rails
are level with the board, at which point the proper grade should be reflected.
Bear in mind that anallowance has been made for 3/8" for settling, follow the
leveling instructions previously outlined under “Track Leveling,” then
remove any excess ballast material from the top of the ties.

Special Soil Conditions

In low-lying areas where poor drainage exists, it is important to observe the
following installation procedures to avoid excessive moisture and
wash-outs,

With the track bed in place and compacted to 95 percent, apply a layer of 6-
ounce underlayment filter fabric that will completely cover the track bed area.
The fabric can be obtained from any rail suppliet, and is provided in 14-foot
wide strips for easy installation.

Once the underlayment filter fabric is in place, apply a four to six-inch layer
of road stone (1-1/2" to dust) as a sub-base, tapering both ends in line with
the track to provide a smooth transition of track in and out of the low-lying
areas. Compact the surface to 95 percent, then add three to four inches of
clean 1/2" to 3/4" base ballast, and build the track following the installation
methods previously outlined.

Installation of Components and Track Preparation
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Track Maintenance

Track Inspection
A regular program of track inspection must be implemented.

Daily Inspection

Walk or drive the train over the entire route at the beginning of each day of
operation. Carefully watch the track for obstructions and other obstacles
close to the track. Observe the condition of the track throughout its entire
route.

Detailed Inspection
During the first two months of operation, the following detailed inspection
must be made daily, then once a week thereafter.

During inspections, visually check the conditions of the ties and ballast,
looking for pushed out areas. Check for loose spikes, splice bar nuts and
bolts, and debris. Also look for evidence of vandalism to both frack and
switches.

Periodically check the surface and inside face of the rail ball. Make sure it has
not been worn so much that it will not match the profile of the wheel. Make
sure there are no grooves in the top of the rail ball or excessive wear and noise
can result as the wheel attempts to locate its gauge in these grooves.

In addition, also check the inside face of the line rail ball on curves, looking
for chatter marks (marks caused by the flange on the wheel) and unlubricated
areas.

Carry a piece of white chalk or soapstone when making inspections to mark
ties, track or splice bars which require attention. In order to identify track
secttons, metal identification numbers can be added to tics approximately
every 100 feet.

Take notes during the track inspection as to the problems needing attention
{e.g., “Section 5, 10th tie - track bolt loose™). These notes can be especially
helpful on longer installations or when the person making the repairs is not
the same person who makes inspections.
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. Track Lubrication

The inside face of the line rail on curved sections of track with a radius of less -
than 100 feet should be kept lubricated. This is necessary to keep the flanges
on the wheels from wearing out prematurely and to help eliminate excessive
noise.

Lubricate the outside or line rail on the inside face of the ball only (where
the wheel flanges contact the inside face). Never lubricate the top surface
of the rail ball. Apply a graphite-based grease or stick grease (Cut-Ease®,
Chance part number 24219500) in small amounts approximately every six to
ten feet throughout the entire curve. Grease will be spread as the wheel
flanges contact the inside face of the rail ball.

IMPORTANT: Do not apply excessive amounts of grease lo the
inside face of the line (outside) rail. Also, check rails
to make sure that the ball remains clear and free of
grease. Excessive grease or dirton the top ofthe ball
can cause aloss oftraction, as well as inconvenience
customers who might get grease or dirt on their
clothing or shoes.
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Rail / Ballast Movement _
If the rail is being pushed out on cirves, ballast will appear to have been
pushed outward from the ends of the ties. This indicates one of two
conditions:

A Improper gapping of the rails

B. Excessive tightening of the splice bar bolts and nuts

NOTE: Some movementofthe railis normaldue to expansion
and contraction ofthe railwith changes intemperature.

To remedy these conditions:
A. Inspect the joints where the rails butt together. If all joints are tightly
compressed during the warmest part of the day, the rails are not properly
gapped and require re-gapping.

B. If excessive tightening of the splice bar bolts and nuts is identified, go
back approximately 10 joints from the curve in both directions and
loosen all bolts and re-tighten by hand. De not over-tighten. Ifthe

problem persists, go back another 10 joints and repeat the procedure.

If re-gapping is required, go back 10 joints from the curve and dismantle the
track. Properly gap the joints, then re-install the track and replace ballast
along the outside ends of the ties. [t may be necessary to trim the rail sections
to achieve the proper gap.

NOTE: Using a saw, hammer and steel wedges, it may be
possible to gap the rails without taking the frack
apart.

In some cases, operators have staked steel rods or steel fence posts at the
ends of the ties on curves to prevent rail movement. These posts should be
placed on the outside of the curve only. On tangent sections of track where
rail movement is evident, use the same procedure for repairs.

Once repairs are completed, always check the gauge tomake certain it is within
operating parameters. Re-check the gauge periodically to avoid future
problems.

To some degree, there will be a small amount of movement inall railroad ties.
If tie movement is noticeable, however {especially in an up-and-down
pumping action, as described in detail in the following topic), add ballast
under the ties and tamp to the point of refusal. If the track is in wet or low-
lying areas, poor sub-grade may be responsible. In these instances, follow
the procedures outlined under “Special Soil Conditions™ in this section.



Tie Pumping Action

Water or mud being forced out from the end of ties is usually evidence of the -

ties pumping up and down as trains pass over them. This is usually the result
of fouled ballast, which occurs when water deposits mud and silt onto the
ballast, causing deterioration of the sub-grade beneath.

NOTE: Fouledballastusually occurs inwetorfow-lying areas
where drainage is a problem.

To remedy this situation in its initial stage, remove the fouled ballast under
the ties and wash or clean it before placing 3 to 4 inches of ballast back on
the track bed.

Tn more severe cases of pumping action where the sub-grade is in poor
condition, go back two or three joints from the problem area and remove the
splice bars and track, as well as all ballast in the area down to the track bed.
Ifthe track bed is soft ormuddy, replace with dry filland compact to 95 percent.

Cover the track bed with an underlayment filter fabric (see “Special Soil
Conditions” in this section). If the area is low, apply a 4 to 6 inch sub-base
of road stone (1-1/2" to dust) and compact to 95 percent. Taper the edges
to allow for a smooth transition oftrack. Thenadd 3 to4 inches of base ballast
and re-install the section of track.

Installation of Components and Track Preparation
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Turnout Switch Maintenance

Minimal maintenance is required for either the manual or automatic turnout

switches. Do

1. Ballastin the area immediately below the switch (see Arrow “A” inthe
following illustration) must be kept lower than normal. This lessens the
chance of a rock becoming lodged in between the track and switch
points, which would prevent the switch from operating.

2. The steel support tubes (Arrow “B”) must be kept greased where the
switch pints slide back and forth on them. This use a graphite-based
grease isrecommended, as it will not wash off as easily during rain. All
other moving parts must also be kept lubricated.

3. Ifanautomatic type turnout switchis used, inspect the spring frequently.

Vi Replace it when worn, damaged or severely rusted.
“\ 4, Itis possible, after a long period of usage, for the switch points (Arrow
\\ “C”) and frog point { Arrow “D™}to become excessively wornor blunted,
\ \\\\\\ in which case they must be replaced or repaired to prevent possible
\ NN derailment,

A\ \ AN 50-ft radius
AT
\\\\\ N C
\\\\ \\
\\\
NN N
_________ o i n
_________ o sl
D s A 7/‘__ L
[ T £ | —J
9] 8] { 0 U
15 feet
Turnout Switch Inspection \
(Right Hand Turnout Switch Shown, Cc

Left Hand Turnout Switch Opposite)

Turnout Switch Replacement Parts

Description PartNumber
SPRING 27215700
SWITCH POINT -Inside 1027515-007
SWITCHPOINT - Qutside 1027515-009

CONNECTINGLINK ASSEMBLY  1027504-005
{manual switch only)
LINKAGEROD 1027515-026
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Avoiding Derailment

~ There are a number of factors which can lead to derailment under the right _
circumstances. These factors include, but are not limited to, those listed.
below. Ifaproblem is experienced with derailment, use the following list as

a resource to check the entire installation for problem areas.

WARNING: Derailment can cause
A serious personal injury. If any of the
conditions listed below are discovered
onyourinstallation, the problemmustbe corrected
before allowing a train to operate on that area of

track.

Derailment can be caused by:

Expansion and/ot contraction of the rail.

Improper track gauge.

Improperly gapped or uneven splice joints.

Transition points incorporating different rail weights.

Worn or damaged rail.

Bowed or buckled rail due to expansion or poor sub-grade.

Loose spikes or splice bars.

Improper installation of splice bar bolts.

Improper installation of track.

Incorrect splice bar bolts.

. Badties.

Improper spacing of ties.

Debris on track or in crossing grooves.

Areas where ties are unstable or where ties show evidence of pumping
action.

Curves where passing trains force ballast outward from track, which may
cause loose spikes and/or improper gauge.
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Derailment ataswitch canbe caused by:
Improperly gapped or womn switches.
Switch points that are too blunt.

Weak or broken switch springs.
Improperly gapped or uneven splice joints.
Debris on rail or in switch points.
Improper ballasting (too high)
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Trestles, Tunnels, Stations and
MaintenanceFacilities -

Trestles

Chance Rides Manufacturing, Inc. does not offer information inregard to the
method of construction to be used in the building of trestles, tunnels or
bridges. The information provided concerns the loads imposed by the
locomotive and coach trucks, and the construction of guide rails that must
be used on trestles or bridges.

With this basic information, a local architect or civil engineer can propose a
number of different designs that will meet the needs of a specific installation.

Weights for Coachesinclude 14
passengers at1701bs. each

Weights for Locomotive based Weights for Coaches include assumption
on 3401bs. onseat of 1,500 Ibs. passenger weight peraxle
2,900 Ibs. 2,900 ibs. 2,900 Ibs.
=\ & =

3Bt Q' —alem ' 7 t—— {1 " el ' 7" —nt—— 11§ ——

Weights for Locomotive and Coaches; Lift Points
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Wood ties as required with
2" fumber for catwalk L
Extend guide rails 10’
Z ; 7 e beyond abutment on—
| both sides

|
f

( e e e

I-Beams located = P :
directly ' Guide rails <] ("‘.

underneath rails L, ; S 3
}
| i

Guide Railinstallation

N —

7/8"

— (Hold this dimension)
Guide rail
2" x 2" x 1/4" angle iron

. IMPORTANT: Keepinside edge of guide
Stagger spikes fo raflthoroughly greasedwith

M‘B revent splitting graphite-basedgrease.

Cut one notch
with cutting torch
o to clear rail spike

(approximate) /

77/
e

9/16" diameter
(one hole for each tie)

Detail ~ GuideRailHoles
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Minimum Inside Tunnel Dimensions

Tunnels

There are avariety of different materials which can be used in the construction
oftunnels. Some ofthese materials, along with typical designs, are illustrated

on the next page.

The following drawing gives the basic minimum inside dimensions that must
be considered when planning a tunnel on tangent track. If the minimum
dimensions are used, the inside surfaces of the tunnel must be free of any

sharp obstructions.

When planning a tunnel, doors are often included in the tunnel design,
allowing the train to be stored in the tunnel. This eliminates the need for an

additional storage building,

118"

(inside surface of tunnel)

47"
(maximum width)

102"
(recommended
height from
finished grade)

]

W

\

~~ Top of

~— 36" —~

i)

op of track

Top of
coach

engine
cab

77-1/4"

top of coach to top
of track (81" with
wheelchair access)

_'__;,- 2
i)

:ﬂ 7 / /:_/‘*// ~
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Concréle blocks with steel top T Cutvert

Tunnel Configurations
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Platform Detail

1

Stations _

Asmentioned in the beginning of this guide, the location of the station is vital
to a successful operation of the C.P. Huntington. It should be constructed
in ahighly visible, heavy-traffic area where the train can arrive and departon
stretches of level, tangent track equal to the length of the train in operation.
The side should also be large enough to accommodate and manage anticipated
passenger capacities and queue lines with restraining systems.

A loading platform should be constructed next to the tracks for passenger
loading/unloading. While sufficient clearance must be maintained for safe
passage of the train, the distance between the platform and train should be
minimal for safe passenger loading/unloading.

can create a pinch point between the

train and station structures. This
condition can result in serious personal injury.
Always follow the recommended platform design
specifications.

g WARNING: Excessive platform height

Chance Rides Manufacturing, Inc. recommends that the platform be located
nomore than 12 inches fromthe outside face ofthe rail ball nearest the loading
platform for safe loading/unloading. The loading surface of the platform
should be elevated six inches above the top of the rail, and should be longer
than the length of the train to facilitate visual inspections by the operator
(Refer to “Train Length” chart elsewhere in this section).

A " Platform
6" Maximum rm b

i




Installation of Components and Track Preparation 39

The platform may be constructed from a variety of materials, although,
reinforced concrete and wood are two common materials used. Ifthe trainis

wheelchair accessible, the design of the platform should accommodate the

length and angle of the ramp and provide sufficient landing area at the end

of the ramp. Always allow at least 9 feet of depth on the platform to

accommaodate the wheelchair ramp extension and create a sufficient landing

area.

The station building itself may also be constructed froma variety of materials,
depending on theme and budget. The structure must meetali local codesand
standards, and have an electrical lighting system for passenger loading/
unloading if operating during evening hours. An office, rest rooms and an
accessible storage area for strollers and other carry-on items is often
incorporated into station designs. Many installations alse include ticket
sales areas, retail gift shops and food service areas due to the increased traffic
a station aftracts. '

In some cases, the operator may prefer to constructa totally enclosed station
that may be used to store the train and related equipment during the off-
season. If this type of station is used, it must have adequate ventilation and
be of sufficient height to accommodate the train. It is not recommended,
however, to use the station area for maintenance purposes.

Fuel Station

If fuel is being provided on-site, it may be wise to locate the fueling facility
near the maintenance facility for convenience and safety. The fuel station
should not be accessible to the public, but should include off-street access
for fuel trucks, etc. If the fuel truck must cross the tracks to reach the fuel
station, always construct a heavy-duty crossing to avoid damage to the track.
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Station Concepts

The following illustrations provide examples of train stations, incorporating
various features. The actual station design for a specific installation will
depend upon many factors, as described in this section.

Chain Queue Line

StationConceptA
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Maintenance Facilities

A maintenance area should be provided on a siding in an area not visible to
the general public. It can be as simple as a fenced or screened area, an
extension to an existing building, or a separate building. In areas prone to
inclement weather, an enclosed facility is recommended.

A maintenance service pit with a floor drain is recommended for general
maintenance (changing oil, tubrication, repairs, checking gearboxes, brake
maintenance, etc.), as is water service for regular washing of equipment. The
facility should also include power for use of a drop light in the service pit, a
storage area and a room for a workbench and indoor spare parts storage.
Chance Rides Manufacturing, Inc. recommends placement of safety fencing
on each side of the service pit.

Other options for your maintenance facility include and office with sufficient
space for records storage, a telephone, rest rooms, a compressed air supply,
220-volt outlets for welders and other equipment, a solvent tank for parts
cleaning, hand tools and a heat source (in cold weather climates).

Service Pit Detail
. Steel }-Beam
Rail (welded or (4" to 6" high by 4' long,
bofted to I-beam spaced every 24")

1 24" I
Concrete\ \—l |R / /Concrete

Mounted wood
or metal ladder i

Electrical Outlet —
{optional)

Y
24"

Floor Drain—""
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. C.P.Huntington Train Accessories

Wheelchair Access Kit

A high quality, easy-to-use wheelchair access kit system makes the C.P.
Huntington accessible to everyone. One to two wheelchair positions can be
installed easily on a single coach (one wheelchair per position), and kits are
available to retrofit any existing C.P. Huntington train. The coach will lose
two seats for each wheelchair position installed. Station loading platform
heights may vary between trains equipped with the wheelchair kit and those

that are not.

KitA:

KitB:

Single wheelchair positionkitincludes aretractable ramp,
drop-inaluminum flooring and two quick-release adjustable
wheelchair lock-downs.

Second wheelchair positionkitincludes drop-inaluminum
flooring and a partition gate with two quick-release
adjustable wheelchair lock-downs.

Wheelchair positions will load from either the left hand or right hand side,
facing forward. The appropriate wheelchair access kit for your installation
can be determined based on the direction the train will travel and the station
loading configuration.

NOTE: Wheelchair access kits are installed by Chance Ride

Manufacturing, Inc. in the first coach, directly behind
the locomotive. For ordering information, or for
installations requiring special positioning of the
wheelchair access kit, consult Chance Rides
Manufacturing, Inc.

For each wheelchair position in use subtract two
passenger seats from total coach capacity.

Crossing Gates

Crossing gates add realism to the railroad, while helping to control traffic at
pedestrian and automobile crossings. The gate lowers automatically,
activating red lights and a bell to guard the crossing as a train approaches.
All-weather, steel frame construction and complete automatic controls
ensure smooth, dependable operation.
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Crossing Signals

A selection of crossing signals helps attract attention to your C.P. Huntington
train, while controlling pedestrian and automobile traffic. The 7-1/2-foottall
signals add a sense of realism to the overall train layout and are available in
a variety of electric and non-electric configurations. The signal type used
may be selected on the basis of individual need. However, at least one type
should be selected for use at each crossing to ensure pedestrian/passenger/
vehicular safety.

All electric signals operate ona 110-volt circuit and use a solenoid actuated
by a magnet to turn them on or off as a train passes. Depending on the speed
your train will be running, placement of actuating magnets should be carefully
calculated. Never place a relay near the station or any other scheduled stops.

Crossing Signal Approach/Shut-Off Chart
APPROACHES; DIMENSION | SHUT-OFFS;
A" DIMENSION
nge
Locomotive | Vehicular Pedestrian | Locomotive
plus number Traffic Traffic plus number
of coaches {Minimum (Minimum of coaches
being pulled in Feet) in Feet) being putled
1 200 100 36
2 200 100 53'
3 200 100 72
4 200 100 90’
5 200 104 107
6 200 122 125'
7 200 140 143’
8 200 158 161’
9 200 176 179
10 200 194 197

NOTE: Approach Dimension "A" is arbitrary depending
upon the location of the crossing in relation to the
speed of the train and to the type of traffic on the
roadway. 100 feet is the suggested minimum for
pedestrian traffic and 200 feet for vehiclular traffic.
Dimension "B" is given as a minimum dimension
and allows approxomately 2 feet of clearance
between the last coach and the roadway before the
signal shuts off.
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Deluxe
Crossing Signal
Signal comes complete with
flashing lights, signal bell and
vertical stop lights. Chance Part
Number32118400.

Non-Electric

Crossing Signal

Consists of pole and arms only.
Chance PartNumber 32118200.

Standard

Crossing Signal

Signal comes complete with
flashing lights, signal bell and
stopsign. Chance Part Number
32118300

Revised March, 2004

Block Signal

Contains red and green signals to
warn if other trains are onthe track.
Chance PartNumber 36780000.

Crossing Gate

Crossing gate comes complete with flashing
lights, signal belt and gate which is operated
by an electric linear actuator
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Crossing Signal Base

1/2-13 x 4-1/2" bolts
(4 required)

Crossing Signal Installation

Chance Rides Manufacturing, Inc.offers three different types of crossing
signals and one type of block signal. Two of the crossing signals contain
lights which flash when the train passes over certain sections of track. The
block signal operates on the same principle. The sections of the track are
electrified with only six volts, so they pose no shock hazard. A non-electric
crossing signal is also available for areas where electricity is unavailable, or
where an automatic signal is unnecessary due to low traffic.

Mount the signals ona concrete base sothere isno risk of thembeing knocked
over. A suggested design for the base is shown below. These dimensions
do not have to be exact, except for the mounting boelt pattern.

12" -

ol
|<——8-3/4"—>|
O

O

Top view

.

0=
L)
o--

Ground level

- ] ————— ——
e —— e e e e e -

1/2" Conduit

Side view

16” .l
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. Refer to the crossing signal wiring diagrams on the following pages for

installation of crossing signals.

The diagram below shows two signals wired to operate with a train running
inboth directions. For an installation where the train runs only one direction,
make connections the same way, but only wire one rail.

Black 110 voit

[

B -

Crossing signal

White 110 volt

Roadway
traffic

Direction of travel

-

Nyfon splice bars must be
used to insulate the sections
of track from each other

Yellow Brown
il 1
_.....——'_"'—""—.-—-—I_ﬂﬂ_ -1 =l__
©
t—-182—| & I—-—18'-'-.
“T17___ Brown ol TV
I x; Yelfow
[T e B el p=———d I
- ! Black 110 voit
W White 110 volt
Direction of travel — Optional crossing signal
for two-way road traffic
|—— f — - B -

NOTE: All wiring shown is 6 volt, except as noted.

Crossing Signal Wiring Diagram

This diagram is for instaflations where signals are
wired to function with the train running in both directions.
Dimension “A”must always be three feet shorter than

Dimension "B".
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Recycling
Timer Flasher
. ' \
Bell
T -7 T - 7
@ @
¢ © y g Fuse,
— - - - Fuse Hokder
Plug . |
A
® @
5 g
Flashing Light Flashing Light Translormer\ =] R:_ci;c:rng / Latcléiggk;elay
O —O W q
L= y
. Deluxe Crossing Signal
] Panel Diagram
&
( %F.——-——m 16 RO —f_%
[/ ————— 16RD - |5]
H TSOR 1BORq 12)
Yellow 6V - Stop White 110V 2 THE
Brown 8Y - Start ( 10
Red BV - Hot 4 Ij ] Black 110v l—-—m@ 16BK g A
L i = 1BwH— 2] 7]
Crossing Signal Schematic T {eE
Fexl 1 ‘f, 15?___ o
5 wec (1]
i :;:é ® g ]
=
1BYE - [8]
1BGR= |9
BN —\_{10
_ ————
Deluxe Crossing Signal

Panel Schematic
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NOTE: When the train crosses track
switch #1, it starts the bell and
lights, latching a relay, so they
stay on until the train crosses
switch #2, un-fafching the relay

and turning off the bell and lights. A 21FRI-B magnet
FLASHER LIGHTS (MicroSwitch®) must be
Locate track switch #2 far enough WH mounted on the cow
downthetracktoletthe complete o < catcher of the locomotive,
train pass the crossing before & z = o in line with the 20FRI-6B
turning off the belf and lights. I swifches to actuate them
BEL as the locomotive passes
over them
| sTOPI
LIGHT
4
@
Oa
1027086 WIRING
®1 HARNESS
%l @
2> ®
RO S & 3
ﬂ_@ ® | RD
YE STOP Y
6 VOLT SUPPLY BN ETART BE’;‘; z WH (= f\’;K = To11gVOLT
TO TRACK — =9 ® ____(&¥BK _ AC. SUP
D COMMON ARD__T]
BK
$3310-Al0 Plu
RD [e] Female Half g< _
Signal - — Switch #2
RD 55 Switch #1 <
L i
D YE
AreLayl  CQORCODE — . - J [ R B
BL - BLue [o] 20FRI-GE
BN - Brown Sianal Micro SW/
GR - Green 9 (2 places)
RD - Red
WH - White
YE - Yellow

Deluxe Crossing Signal Schematic
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Block Signal Installation

Refer to the biock signal wiring diagrams to install the block signal. The
diagram shows the wiring with two tumouts used. It appears that these are
in the same section of tangent track, but actually they are designed to be used

180 degrees apart.

Red wire - Hot
Yellow wire - To red light
Brown wire - To green light

RED

This distance
must be longer
than train

YELLOW

110 volf source : 110 volt source

it YELLO
o =~ —mr“jy/

1

2 Insulating

splice bars

Wﬂ/ YELLOW
=100

[

110 volt source

YELLOW
RED

Block SignalWiring Diagram

110 voft source
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9,0

®
B [
x o
£
=
2 ] 0 1
- Lg____fn_
Yellow 6V - ? White 110V
Brown 6V ( 10 9
Red 6V - Hot S I Black 110V
Block Signal Schematic
~ 16RD ] %
—‘- R0 o 5]
2
' 3]
| 1A 15 BK g a
r_, = 16 wH— 1 7]
L 3 T
H FI6X | L
$ pbb 4 1]
110V W o o
| 1 I 16 YE —| E
H BGR- |9
l . -"_15 BN — - Etll_
Block Signal Control PanelWiring
1
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Locate magnet switch "D”"
underneath the locomotive
and in line with switches
‘A" “B", and “C” so it will
activate them as it passes
over them.

Crossing Gate Installation
Refer to the crossing gate wiring diagrams on these pages to install the
crossing gate.

Locate the magnet switch “D” underneath the locomotive engine and in line
with the reed switches “A”, “B” and *C” which will be mounted on the track.
The magnetmust pass directly over the reed switch locations to activate them
as the train passes.

Locate the reed switch “A” between the rails some distance away from the
crossing gate to activate the lights. Reed switch “B” must be located between
the rails at a slightly smaller distance to activate the gate, lowering it before
the locomotive begins tocross the roadway, Reed switch “C” mustbe located
on the other side of the crossing at a distance greater than the full length of
the train. It will signai the gate to open after the last coach has crossed the
roadway, as well as turning off the signal lights.

O 2-76598 Magnet switch 21FRI-6B,
{(MicroSwitch)

@ ® © 2-76597 Reed switch 20FR1-68
(MicroSwitch)

Crossing
Gate

Locate reed switch “A” between
the rails at a distance from the
crossing gate fo turn the lights on.
Locate reed swilch "B” between
the rails at a distance from the
crossing gate to start to lower the
gate before the locomotive reaches
crosses the roadway.

Locate reed switch “C” between the rails
at a distance beyond the full length of
the train so that the when the last coach
has crossed the roadway the switch will
be activated, raising the gate and turning
off the lights.



©

ot Installation of Components and Track Preparation 53

_ Additional Track Accessories

Rail Spike Triangular Track Laying Gauge
See "Recommended (24" Gauge)
Tie/Spike Chart’ (page 15) Part number 32963000

Bar Type Track Laying Gauge
24" Gauge (specify rail size)
12 ib. - Part number 32965200
16 Ib. - Part number 32965500
20 ib. - Part number 32965600

Rail Tie
See "Ties” (page 11) and
‘Recommended Tie/Spike
Chart” (page 15)

Splice Bar - Steel (Pair)
Part No. 20392900
Splice Bar - Nylon (Pair)
Part No. 20399700

_ Standard Track Boft and Nut
Rail Lubricant (1/2-13 x 1-3/4")
Part No. 24219500 Part No. 20741300

Screw Type Rail Bender
Part No. 25787700

=
-
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Train Whistle Signals )
The following are a few of the more common whistle signals.

Station approach

Stop. Apply brakes

Proceed. Release brakes

® ® *  Backup after standing
Train has parted
— * ® *  Flagman protectrear of train
L S Flagman protect front of train
. Approaching crossing

¢ ¢ ¢ & Callforsignal

* *  Signalreceived

®*  Approaching meeting or waiting point

Repeated shortblasts  Alarmforpersons, animals, etc. on track
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Glossary of Terms

ALTGNMENT: The horizontal location of a railroad as described by curves zlmd tangents.
APPROACH: A section of tangent track leading to a curve.

BALL: Top portion (head / crown) of the rail.

BALLAST: A crushed material such as slag, limestone, cracked gravel or trap rock.

Base Ballast: (Referto “Installation Method #1) Ballast that is spread over the track bed beneath the ties and rails to provide
and even surface and prevent ties from resting on the ground.

Fill Ballast: (Refer to “Installation Method #1) Ballast that is spread between and around the ties to secure the track and
prevent movement. Fill ballast should be even with the tops of the ties and cover the ends of the ties, tapering to the grade

ataratio of 3:1.

Sub-Ballast: (Refer to “Installation Method #2) A base of compacted road stone material (1-1/2" to dust) used to stabilize
the sub-grade of the track bed prior to installing ballast and track.

Top Baflast: (Refer to “Installation Method #2) Ballast that is spread over the track and tamped beneath the ties. This rock
is also used to dress the track.

BASE: The flange at the foot of the rail which rests on the ties.
CENTERLINE OF TRACK: A point located an equal distance between the inside edges of the rail.

CROSSING FLOOR: A floor of wood, asphalt, reinforced concrete or rubberized matting which covers the track bed at
pedestrian and vehicle crossings to create a safe, smooth surface for passage.

CURVE,DEGREE OF: The angle subtended at the center of a simple curve by a 100-foot chord.
CURVE, SIMPLE: The continuous change in direction of alignment by means of an arc of a single radius
CUT: Removal of earth, rock, etc. to bring the track bed to grade. May be ballast or sub-base material
FIELD SIDE OFRAIL: Outside face ofarail.

FILL: Addition of eartly, rock, etc. to ensure a steady grade.

FILTERFABRIC: Anunderlayment of 6-ounce material used over the track bed in wetor low-lying areas to preventmoisture
from corrupting the sub-grade, or in sandy or poor soil areas to stabilize the track bed.

FLANGEWAY: The open way on the inside of the rail which provides a passageway for wheel flanges.
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FROG: A track structure used at the intersection of two running rails to provide support for wheels and passageways for
their flanges, thus permitting wheels on either rail to cross the other.

GAUGE: Exact distance from the inside face of the line rail to inside face of the gauge rail, measured at a right angle.
GAUGERAIL: Insiderail.

GAUGE RODS: Rods ormetal straps welded or bolted to the bases of the gauge rail and lie rail to maintain the track gauge.
Several types are used, including metal straps welded underneath the base of the rail, or threaded, adjustable rods attached
to the base of the rail,

GAUGESIDE OFRAIL: Inside face ofthe gauge rail.

GRADE:  Gradual rise or fall of the track over a distance. (Example: Three feet of rise per 100 feet of track is a 3% grade)
GUARDRAIL: A rail or other structure laid parallel with the running rails of the track. Used to prevent wheels from being
derailed or to hold the wheels in correct alignment to prevent their flanges from striking either the points of the tumout, the
crossing frogs, or the points of the switches.

LINERAITL: Outsiderail.

LINESIDE OFRAIL: Ouiside face oflinerail,

MAINLINE: Theprincipal line oflines ofa railway.

POINT OF CURVE: When approaching a curve on tangent track, the “Point Of Curve” is the point where the arc of the
curve begins.

POINT OFINTERSECTION: The “Point Of Intersection” is the centermost point of a curve, being an equal distance from
both the “Point Of Curve” and the “Point Of Tangent.”

POINT OF TANGENT: When leaving a curve, the “Point Of Tangent” is the peint where the arc of the curve ends and the
tangent track resumes.

PUMPING: Vertical up and down action of ties when stepped on or when a train crosses over them. Pumping action creates
dips in the track, and can be traced to poor ties, ballast or bed conditions.

RADIUS: Distance from the “Point Of Intersection” on a curve to the “Centerline Of Track.”

RAIL, TRACK: A rolled steel shape, commonly a T-section, designed to be laid end-to-end in two parallel lines on cross
ties or other suitable supports to form a track for railway rolling stock.

RAIL JOINT: Where the ends of two pieces of rail come together.

SIDING: A track whichis auxiliary to the main track, for meeting or passing trains or storage and maintenance of equiprent.
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SLEEPERS: Cross ties are sometimes referred to as “sleepers.”

SPLICE BAR: A steel member embodying beamstrength and stiffness in its structural shape and material. Commonly used
in pairs for the purpose of joining rail ends together, and holding them accurately, evenly and firmly in place with reference
to surface and gauge-side alignment.

SPUR: A stub track diverging from a main or other track.

SUB-GRADE: The base of fill and ballasting that acts as a foundation for the ties and rails.

SUPERELEVATION: The vertical distance between the outer rail and inner rail when one rail is elevated above the other.

SWITCH: A track structure used to divert rotling stock from one track to another.

SWITCH,AUTOMATIC: A switchwithanautomaticspring device incorporated into its operating mechanism. This device
returns the switch points to their original position after the trailing wheels have passed over their flanges.

SWITCH STAND: A device for the manual operation of switches, or of movable center points.
TANGENT TRACK: Anystraightportionofatrack alignment.

TIES: Wood, steel, wood-and-steel, or concrete supports that act as a foundation for the rails.
TRACK: An assembly of rails, ties and fastenings over which the locomotive and coaches are moved.
TRACK BED: A foundation of fill approximately eight feet wide and compacted to 95%.

TRACK BOLTS: A bolt with a button head and oval or elliptical neck and a threaded nut designed to fasten together rails
and splice bars.

TRACKLAYQUT: Overallconfiguration ofthe track installation.
TRESTLES: PBridges crossing streams, Tivers, or ravines.

TURNOUT: Anarrangement of a switch and frog with closure rails, by means of which rolling stock may be diverted from
one frack to another.
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’ " 'C.P. Huntington Train Operation Manual 1

General Information

Safe operationis a combined responsibility and effort of the ride manufacturer
and the owner/operator. This manual provides detailed information on the
operation of the ride and provides the operator with important safety
information.

All operators must be thoroughly familiar with the contents of this section
before attempting to operate the ride. This information must be immediately
available to all operators of the nde.

Contents
General Information .................. 1
Operator Selection and
Instruction.........cc.ccccccooiie 2
Operator's Controls .................. 4
Rear Coach Conductor's
Controls (optional} ................ 8
Engine Operation
Engine Run-In ...................... 9
Starting Procedure .............. 10
Shut-Down Procedure ......... 12
Operating the Train ................. 13
Speed Controf ..........cccccc.... 14
Brake Operation .................. 15
Loading .......occovvvvemnciiiiainiaenane, 16
General ...l 17

Optional Ramp for Wheelchairs
or Other Mobility Aids ...... 18

Wheelchair Restraints ........ 20
Operator’s and
Attendant’s Positions.......... 22

Rear Coach Conductor ...... 23
Operation of Accessories

Track Sander ......cooccccovuen... 24
Emergency Procedures.......... 26
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Operator Selection
and Instruction

Select competent, mature operators, capable of understanding the
function, use and control of the train.

Instruct each operator fully in the proper use and function of the ride he/

she is to supervise, including:

a. Controls and procedures for normal and emergency operation.

b. Manufacturer’s recommended maximum speed and load.

¢. Any foreseeable misuse of the train as determined by the
manufacturer or owner, or by special conditions such as weather,
location or crowds.

d. Eachoperator musthave immediate availability ofthe manufacturer’s
operation manual.

Require the operator to inspect the train before each day of operation.
a. Determine that no portion of the train or track is damaged, missing
or worn in such a manner that it is unsafe, or that can develop into
an unsafe condition.
. Report any irregularities to supervisor or owner.
c. Ifany irregularities are found, do not operate the train until such
condition is corrected.

Instruct operators to allow no passenger to ride who is visibly ill, orunder
the influence of drugs or alcohol. Pregnant women and persons with
physical impairments should view the ride for potential risks before
riding.

Instruct operators to never move the train while any person is in a
dangerous or unsafe position on the train or within the path of the train.

Instruct operators and attendants on the proper methods of seating
passengers in the train, Do notallow a passenger on the train that cannot
be properly seated due to passenger size.  Stop the train immediately
if any passenger is observed tampering with the train or behaving
dangerously, such as standing up or placing hands, arms and/or feetand
legs outside the vehicle.

Insist that each operator remain in full control of the operating controls
during operation of the ride. The operator’s full attention must be given
to the ride and its passengers.
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11,

12.

13.

14,

Instruct operators to allow no other person, except for another trained
operator, to operate the train.

Instruct operators to properly secure the train when it is left unattended.

Advise operators that factory-installed safety devices must not be
tampered with or removed and must be operating property.

Instruct operator of owner’s or supervisor’s procedure for assisting il
or injured passengers. '

Instruct operators and attendants that patrons are required to secure all
articles, suchaskeys, change, eye glasses, etc., which may become loose
while riding.

Instruct operators to always test run the train before each day of
operation, using the instructions in this manual. Run the ride through
its route to observe the overall performance of the traininrefation to past
performance of the train and for proper function of all controls and
indicators, as well as to observe track conditions.

Instruct operators in emergency procedures related to the operation of
the train.

C.P. Huntington Train Operation Manual 3
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Operator’s Controls
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Key Switch - The key switch has four positions:

» “Acc” {Accessories) - Tum the key counter-clockwise from “OFF”
to energize accessory circuits such as the P.A. system for use when
the engine is not running.

* “Off” - This center position is used to stop the engine and disable
all accessory circuits.

* “On/Run” - Turn the key clockwise to this position to energize the
ignition system as well as all accessory circuits.

* “Start” - Turn the key further clockwise against the spring to engage
the starter motor. Release the key as soon as the engine starts.

NOTE: The DIRECTIONAL CONTROL must be in "Neutral”
to operate the starter.

Directional Control - This single lever controls forward and reverse
directional travel, as well as engine speed. The center position is
“Neutral”. Push the controllever to the right and forward for “Forward”
travel. Pull the lever to the left and back for “Reverse” travel. A spring
return on the directional control will return it to the “Neutral” position
ifreleased.

Asthe lever is moved farther in either direction from “Neutral”, the train
speed will increase. As the lever is moved back toward “Neutral”, the
engine speed will decrease to idle, but the train speed will not decrease
significantly because of the weight of the coaches coupled to the
locomotive,

IMPORTANT: Donotmovethe directionalcontrolleverfrom “Forward”
to “‘Reverse”, orfrom “Reverse’to "Forward”, whife the
trainis moving. Serious damage tothe drive train can
resuit.

Brake Lever - Move the brake lever to the left to apply the air brakes to
the locomotive wheels (except false drive wheels) and all coach wheels.
Move the lever to the right to release the brakes. Do not use the air brakes
as a parking brake when the locomotive is stopped.

IMPORTANT: If an air supply line breaks, orthere is loss of supply
air pressure for any other reason, the coach brakes
will be automatically applied. See “Brake Operation”
in this section for detailed information on the air
brakes.
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4. Parking/Emergency Brake Lever (notshown) - Use the parking brake
lever to hold the train when parked. This brake locks the drive train on
all eight drive wheels on the tocomotive. To avoid wear on the brake
components, do not apply the parking brake when the train is moving
exceptinanemergency. Inanemergency, the parking brake canbe used
to lock up the locomotive drive train. Squeeze the release handle and puli
back onthe lever to apply the parking brake. Squeeze the release handle
and push forward to release the parking brakes.

5. Water Temperature Gauge - This gauge indicates the temperature of
the engine coolant. Normal temperature is 178-205°F. If overheating
occurs, stop the engine and investigate the cause.

6. Volt Meter - The volt meter indicates the rate of charge or discharge of
the battery. Under normal operation the voltage will be between 12 and
14 volts. A drop in voltage while electrical accessories are in use is
normal. However, if voltage drops to 9.5 volts, the engine will
autornatically shutdown. Ifanextreme high or low voltage is indicated
during normal operation, stop the engine and check the system.

7. Oil pressure gauge - This gauge indicates the pressure of the engine
lubrication system. Normal operating pressures are 7 psiatidle, and 36-
71 psiat full throtile. Pressures will be slightly higher when the oilis cold.
Do not operate the engine at less than the recommended pressures.

8. Air Pressure Gauge - This gauge indicates the pressure in the main air
supplytank. Normal operating brake airpressure is 90-1 10 psi. Analarm
buzzer will sound and the LOW AIR PRESSURE INDICATOR LIGHT will
come on when the air pressure is below 55-65 psi.

IMPORTANT: See “Brake Operation” in this section for detailed
information on the air brakes

9. "LOW AIR" Indicator Light - The low air indicator light illuminates
whenever the pressure in the coach air brake system falls below 55-65

psi.

NOTE: The low air light operates in conjunction with the
audible low air alarm buzzer.
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Emergency Coach Brake Valve - Press the emergency coach brake

valve to apply the brakes on the coaches. Refer to “Emergency.

Procedures™ in this manual for detailed instructions on use of this
control.

IMPORTANT: The EMERGENCY COACH BRAKE VALVE may

havelo be pulled out to alfowthe coach brake system
to be charged with air. It may be necessary to hold
the valve out while the system charges.

IMPORTANT: The AIR PRESSURE GAUGE must read atleast 90

11.

12,

13,

14,

15.

16.

17.

psi before the train is moved.

Hour Meter - The hour meter indicates the total time the engine has run,
in hours and tenths of hours. It operates whenever the KEY SWITCH
is in the “On” position.

Bell Switch - Move the switch up to ring the bell. The down position
1s “Off”.

Lights Switch - Move the switch down to turn on the headlight or up
to turn on the headlight and coach dome lights. The center position is
“Off.”

Sander Switch - Move the switch up to apply sand to the rails. Release
the switch to stop sander operation. For detailed description of this
control, see “Track Sander Operation™ in this section.

Public Address (P.A.) System Switch - Move the switch up to turn on
the P.A. system on. The down position is “Off”.

NOTE: Withthe P.A. SYSTEM SWITCH inthe "On”position,
push the switch on the side of the hand-held
microphone only while speaking. Do not hold the
microphone switch down continuously. Premature
failure of the amplifier can result.

“CHECKENGINE” Indicator Light - Ifthis lightcomes on, a faultinthe
engine operation is indicated. Stop operation and service the engine as
soon as possible. This light is also referred to as the MIL (Malfunction
Indicator Light).

Transmission Temperature Gauge (not shown) - This gauge displays
the temperature of the transmission fluid. It is located under the right
hand engine cover at the transmission oii filter.

7
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Rear Coach
Conductor’s Controls
(optional)

1

The optional rear coach conductor’s controls include the following;

1. CoachAir Pressure Gauge - Therear coachair pressure gauge indicates
the air pressure in the coach air brake system. Normal operating brake
air pressure is 90-110 psi.

2. RearCoachEmergency Brake Valve - Press the knob on the rear coach
emergency brake vaive to apply the brakes on the coaches. Pull out on
the valve to release the brakes. Referto “Emergency Procedures” inthis
manual for detailed instructions on use of this control.

IMPORTANT: The REAR COACH EMERGENCY BRAKE VALVE
may have fo be puiled out to allow the coach brake
system to be charged with air. It may be necessary
to hold the valve out while the system charges.

IMPORTANT: The COACHAIRPRESSURE GAUGE mustread at
least 90 psi before the train is moved.
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EngineRun-In

The engine requires careful and close attention during the run-in period.
Piston rings and cylinders can be damaged in a new engine if run-in
instructions are not followed. Check the instruments frequently during
engine run-in. The following are recommended:

Engine Speed and Load
Do not run the new engine at high speeds or on full load for the first 25
hours. The load and speed may be increased to a maximum over this
period. After the first 50 hours of running, carry out the maintenance
opetations described in the “Maintenance Schedule” in this manual.

Operating Temperature
Allow the engine to reach its normal operating temperature before
stopping the engine. Keep the engine coolant at the proper level.

Engine Qil
Keep the engine oil at the proper level. Drain the engine oil and remove
the oil filter after the first 50 hours of operation. Install a new filter and
refill the crankcase with the recommended type and weight of oil.

Cooling
Let the engine run atidle for five minutes before stopping it so the engine
parts can cool evenly.

' —

Engine operation




10 ChanceRides Manufacturing,Inc.

Starting Procedure

the train can result in serious personal
injury to the operator, passengers and/
or pedestrians. Always check the following before
starting the engine:
* Never operate the train from any position other
than the operator’s seat.
» Check that the parking/emergency brake is
applied and all controls are in “NEUTRAL".
» Make certain the track is clear of bystanders
and/or pedestrians in front of and behind the
train.

g WARNING: Uncontrelled movement of

IMPORTANT: Before operating the train upon initial installation,

be surethat all service points listed under “Preventive
Maintenance - Inifial instaflation”have been performed.

At the beginning of each day of operation, be sure
that alf daily and required maintenance has been
performed in accordance with the recommendations
in the “Maintenance” section of this manual.

After the operator has become thoroughly familiar with all the operating
controls and their functions and with safety and emergency procedures. use
the following starting procedure:

1

Make certain the track is clear of bystanders and/or pedestrians in front
of and behind the train.

Check that the PARKING/EMERGENCY BRAKE is applied. All
accessories must be turned off,

The DIRECTIONAL CONTROL must be in *“Neutral.” In any other
position, the neutral-start switch prevents the starter motor from
operating,.

Tumthe KEY SWITCH to the “On’ position, thento the “Start” position
to operate the starter motor. Release the key as soon as the engine starts.



5.

* C.P. Huntington Train Operation Manual

NOTE: If the engine does not start within 30 seconds, .
release the key and wait at least two minutes before
trying again. This prevents the starter motor from
overheating.

If the engine fires and stops, wait for the starter motor to stop spinning
before attempting to operate the starter again.

6. Check the instrument panel for proper gauge indication.

NOTE: Be sure the BRAKE LEVER is in the released
position. Ifthe brake is applied, air will exhaust from
the reliefvalve andthe air pressure may notreach the
90-110 psi range. If equipped, the REAR COACH
EMERGENCY BRAKE VALVE must be pulled out.

IMPORTANT: Check the AIR PRESSURE GAUGE to verify there

7.

8.

is sufficient air pressure to operate the air brakes.

The LOWAIR INDICATOR LIGHT will be on and the
low air warning buzzer will sound until the
EMERGENCY COACH BRAKE VALVE is pulled
out.

Pullout the EMERGENCY COACH BRAKE VAL VE and observe that
the LOW AIR INDICATOR LIGHT and buzzer are off and the air
pressure gauge shows at least 90 psi.

IMPORTANT: It may be necessary to hold the EMERGENCY
COACHBRAKE VALVE for afew moments whife the
coach brake lines are pressurized. The
EMERGENCY COACH BRAKE VAL VE will not stay
out if there is insufficient air pressure to operate the
brakes.

Make sure the LOW AIR INDICATOR LIGHT and low air waming
buzzer is off,

Allow the engine to warmup before applying a load. The warm-up period
will prevent oil starvation, especially during cold weather starts and
after oil and filter changes.

11
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10.

Test the brake operation. With the operator in the operator’s seat,
release the PARKING/EMERGENCY BRAKE and engage the directional
control to forward position. Move train approximately 10 feetand apply
BRAKE LEVER. Check for properbrake operation.

WARNING! Brake operation must be
tested before the train leaves the station.
Remember, a train is quite heavy and will
take some time and distance to stop. Failure to
adequately test the brakes could result in serious

injury to passengers and/or bystanders.

Shut-Down Procedure
If the train is stopped and left unattended, the following steps must be
followed.

L

Stop the train and put the DIRECTIONAL CONTROL in “Neutral”.
Apply the PARKING/EMERGENCY BRAKE. Do notuse the air brakes
as a parking brake.

grade. If it is necessary to park the train

on agrade, wheel chocks mustbe placed
under the wheels to prevent rolling or slipping
down the grade.

g WARNING: Avoid parking the train on a

If the train has been operating under a load, idle the engine for five
minutes to allow the engine parts to cool evenly.

Turn the KEY SWITCH to “Off". Afiter the engine has stopped,
REMOVETHEKEY.

NOTE: [fthe engineis abnormallyoverheated, it may continue
to run affer the ignition is turned off. If this happens,
turn on the Ignition switch immediately and allow the
engine o idfe until it has cooled enough to stop. Ifthe
engine is overheated due to loss of coofant, stop the
engine immediately, ifnecessary, by applying a load.
Determine the cause of abnormal overheating and
make necessary repairs before the train is put back
into service.



~ C.P. Huntington Train Operation Manual 13

 Operating the Train

The train operator is responsible for providing the passengers a safe,
enjoyable ride. Careful control of the speed of the train, and constant
observation of track conditions are necessary to avoid accidents. Almost
all derailments are caused by excessive speed and/or poor track conditions.

Before pulling out of the station, make the following checks:

1. Besure allpassengers are aboard and properly seated. Passengers must
remain seated at all times while the train is moving.

2. Donotmove the train until the LOW AIRINDICATOR LIGHT and low
air warning buzzer are off and the AIR PRESSURE GAUGE shows at
least 90 psi.

NOTE: Be sure the BRAKE LEVER is in the released
position. If the brake is engaged, air will exhaust
from the brake valve and the air pressure may not
reach the 90-110 psi range.

3. Check that all gauges are in the normal range.
4. Releasethe PARKING/EMERGENCY BRAKE.

5. Push the DIRECTIONAL CONTROL slightly forward. As the train
starts to move, carefully continue to push it forward to increase the
speed of the train as conditions permit (see following topic, “Speed
Control™).

6. Whenapplicable, use an appropriate whistle signal to warn pedestrians
{see “Train Whistle Signals” in Section 1 of this manual).
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Speed Control .

The maximum safe operating speed for the train will vary according to track
conditions and the number of coaches being pulled. Be familiar with the
distance required to stop the train at different speeds and different track
conditions. Always be ready to stop the train if a problem is observed on the
track ahead.

full control of the train at all times to
avoid injury to passengers and/or
bystanders.

g CAUTION: The operator must maintain

Always drive at an appropriate speedforthe existing
conditions. Excessive speed can cause loss of
control and derailment, resulting in injury to
passengers and/or bystanders.

The correct speed at which curves are negotiated depends on several factors,
including the radius of the curve, the degree of bank on the curve, and
visibility around the curve. As the train approaches a curve, slow down,
either by pulling back on the directional control, or by pulling back on the
directional control and applying the air brakes,

As the train approaches turnouts, tunnels, trestles, bridges, crossings or
increased grades, reduce the speed accordingly.
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Brake Operation :
Air brakes are provided at all eight drive wheels on the locomotive and to all
eight wheels on every coach. All brakes are applied when the brake lever is
movedto the left, and released when it is moved to the right. The best braking
is obtained by making the initial application, gradually increasing to the extent
of braking required. Operate the brakes in conjunction with the directional
control, as it is moved toward “NEUTRAL”. Do not use the air brakes as a
parking brake when the train is stopped.

CAUTION: Do not operate the train

A with the brakes continuously

“dragging,” or partially applied. This

causes abnormally high brake temperatures,

excessive brake wear, and damage to the brakes.

Braking performance can be reduced, resulting in

increased stopping distances, and possible injury
to passengers and/or bystanders.

Normal brake operating air pressure is 90-110 psi. Check the air pressure
gauge frequently. A malfunction in the brake system which results in the loss
of air pressure to below 55-65 psi will cause the alarm to sound, the coach
brakes to automatically apply and the "LOW AIR" warning light to come on.

WARNING: Do not drive the train until
air pressure is at least 90 psi. Braking
performance can be reduced, resulting

in increased stopping distances, and possible
injury to passengers and/or bystanders.

If a loss of air pressure is indicated, stop the train
immediately. Do not operate the train until the
cause of low air pressure has been corrected.
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Loading

unless all parts of the train and track are

in good condition. All safety items, such
as non-slip surfaces and safety placards must be
in good condition.

g CAUTION: Do not operate the train

Any broken or missing parts must be repaired or
replaced immediately.

CAUTION: Do not allow any
A passenger on the train who cannot be

properly seated because of passenger
size or condition.

Never allow a passenger on the train who is visibly
ilt or under the influence of drugs or alcohol.

Pregnant women or persons who have physical
impairments should view the ride for potential
risks before riding.

that, to avoid serious personal injury,

they must keep their hands and feet
inside and sit with their feet on the floor. All
passengers must be properly seated in the seats
or serious personal injury can result.

g WARNING: Instruct the passengers

become overloaded. Maximum capacity

of each seat is two adults and one child,
or four children, with a maximum weight of 430
pounds..

g CAUTION: Never allow the train to




CAUTION: Never leave the train
unattended while the engine is running.
If necessary to leave the operator’s

position, always stop the engine and remove the
key.

GeneralLoading

With the traincompletely stopped, the DIRECTIONAL CONTROL in*‘Neutral™
and the PARKING/EMERGENCY BRAKE applied, all seats can be loaded
simultaneously.

NOTE: Ifcoaches are equipped with closeouts and/or chains,
assist the passengers in releasing them to permit
entry.

Once all passengers are loaded, walk down the length of the train and check
that every passenger is properly seated. Make sure that all loose articles
(eyeglasses, purses, keys, etc.) are secured.

NOTE: Ifcoachesare equippedwith closeouts and/or chains,
make sure they are securely fastened.

C.P. Huntington Train Operation Manual
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LoadingLPasselgers with Optional Ramp for
Wheeichairs or Other Mobility Aids

The following is a description of the operation of the ramp. Read and be
familiar with this section before operating the ramp.

Daily Checks
Inspect the ramp each day prior to use. It must be clean, free of debris, and
well maintained. Check the following:
« Check overall operation of the ramp
« Non-slip surfaces must be in good condition
« Check the general appearance of the ramp
« Make sure Iubrication and other maintenance has been performed
» All fasteners must be tight

To Board Passengers

1. Makesure the trainisparked onalevel area, withadequate room for ramp
deployment and passenger boarding. If the station has a specific area
for the ramp, the train must be positioned to align the ramp correctly.

IMPORTANT: Placethe DIRECTIONAL CONTROL in “Neutral”and
apply the parking brake.

2. Release the safety chain from the ramp. Move the release lever forward
and carefully lower the ramp.

3. Alignthe wheelchair withthe ramp, facing the train. Be certainthe wheels
are aligned between the ramp side barriers.

4. With assistance from an attendant, move the wheelchair up the ramp.

WARNING: Never allow a wheeichair
A passenger to go up or down the ramp

without assistance. The wheelchair can
rol out of control, causing personal injury.

Always have an attendant to control and/or
supervise the wheelchair when it is on the ramp.
The attendant must observe the wheelchair at all
times to be sure it is not unstable, out-of-bailance,
or in an unsafe position.
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Secure the wheelchair inside the train. Referto “Wheelchair Restraints”
in this section.

Return the ramp to its stowed position. Make sure it latches and install
the safety chain.

CAUTION: Never move the train when
A the ramp is deployed. Serious personal
injury to bystanders can result. Always
stow the ramp and latch itin position and install the

safety chain before attempting to move the train.
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Wheelchair Restraints

Once the wheelchair passenger is on board the ride, secure him/her with the
wheelchair restraint system. The wheelchair restraint system consists of two
wheel locks and a safety belt.

devices must be properly engaged to

insure the safety of ALL passengers. Do
not operate the ride without first establishing that
all passengers are secure,

g CAUTION: Allwheelchairrestraining

1. Openthe wheellocks by pushing the release levers down. If necessary,
align the locks with both wheels by sliding the locks to the left or right
on the mounting bar,

2. Roll the wheelchair back so both wheels engage the yokes of the wheel
locks. Make certain the front casters are pivoted to the forward position
(the wheel ahead of the pivot point).

NOTE: The wheelchair must be positioned squarely in the
restraining position.

3. Back the wheelchair against the yokes until both locks close and latch.
Roll the wheelchair forward slightly to be sure the locks are securely
engaged.

IMPORTANT: All four wheels of the wheeichair must be firmly in
contact with the floor when in the secured position.

4. Oncethe wheelchair has been secured, lock the brakes onthe wheelchair.

5. Restrain the wheelchair passenger with the safety belt. Pull each side
of the belt through the arm of the wheelchair and attach over the
passenger’s lap.

IMPORTANT: Safety befts must not be twisted. Make certain both
belts are straight. Pay particufar attention to the
placement of the lap belt. It must be as low as
possible with the passenger seated well back in the
wheelchair.
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belt positioned low on the hips is

necessarytoreducethe chance ofinjury
in an accident. This position spreads the forces
applied to the body in case of an accident over a
person’s strong hip bone structure instead of the
soft abdomen.

g WARNING: Asnugfit, withthe safety

To help reduce the chance of injury and/or the

amount of injury in an accident:

1. Do not use the same safety belt for more than
one person at a time.

2. Never wear twisted safety belts.

3. Do not damage safety belts or hardware by
pinching them in the seat.
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Operator’s and
Attendant’s Positions

in full control of the operating controls

at all times during the operation of the
train. The train and passengers must be given the
full attention of the operator at all times.

g CAUTION: Theoperatormustremain

Never leave the operating controls while the
engine is running.

The operator at the controls is responsible for the safety of the passengers
as theyride. The operator must know and fully understand all operation and
emergency procedures for this ride, and must be at the controls at all times.
The train and passengers must have the operator’s complete attention at all
times.

Attendants
When determining the required number and location of attendants, crowd
size and other factors must be taken into consideration.

When the train is in motion, the attendants must not stand on any portion
of the train or the loading/unloading platforms.

Attendants are responsibie for the safety of the passengers as they wait in
line to board the train, as well as during loading and unloading. Attendants
should do the following:

1. Control access to the train through the entrance gates.
2. Make sure all passengers remain at a safe distance as they wait to board
the train, Persons waiting in line must not be allowed to hang over the

fences or sit on the fences.

3. Make sure the passengers are properly seated before the operator starts
the train.



Make sure only passengers meeting all ride restrictions are allowed to
ride.

Give safety announcements including, but not limited to:
» Watch your step when boarding or exiting the train.
* Remain seated at all times.
» Keep hands and feet inside the train at all times.
* Passengers must secure all loose articles before boarding the ride.
This includes, but is not limited to eyeglasses, purses, keys, etc.

Make sure passengers do not tamper with any part of the train, including,
but not limited to:

* Seats

+ Safety placards

* Closeout chains (if equipped)

Rear Coach Conductor (Optional)

If the train is equipped with a rear coach conductor controls and is being
operated with a rear coach conductor, the conductor is also responsible for
the safety of the passengers as they board the train, as well as during
unloading. In addition, the rear coach conductor should do the following:

L

2

Observe the conduct of passengers as they ride the train.

Make sure all passengers remain seated at all times, with arms and legs
inside the coaches.

Make sure passengers do not tamper with any part of the train, including,
but not limited to:

*  Seats

»  Safety placards

»  Closeout chains (if equipped)

»  Coachbrake valve (if equipped)

NOTE: Ifthe train is equipped with a rear coach emergency
brake valve, the rear coach conductor may also be
requiredfto:

Apply the coach brakes in the event of an emergency (if trainis equipped
with rear coach conductor’s controls) .

C.P. Huntington Train Operation Manual 23
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Operation of
Accessories

Track sander

The train is equipped with a track sander to improve traction on steep grades
when the track is wet (e.g., from dew or rain). Also, if the track is rusty or
greasy, the application of sand will help clean the tracks.

NOTE: The sander is not intended as a solution for grades
which are greatsr than those recommended by the
manufacturer (Refer to Section 1, “Installation of
Components and Track Preparation”inthis manual).

Make sure the sand tank is clean and dry before filling with sand. Ifnecessary,
open the drain plug on the bottom of the tank to drain and dry out the tank.

IMPORTANT: Wet sand will not go through the jet assembly and
sander tubes. Keep the sand and sand tank dry.

Fill the sander tank with sand; tighten the cap securely to keep moisture out.
Start the engine and allow air pressure to build to at least 90 psi. Move the
SANDER SWITCH up to test the sander. Ifair comes out of the sander tubes
(located in front of the forward trucks), but no sand, clean or repair the jet
assembly. If there ig no air at the sander tubes, check the air supply lines to
the sander tank and the air valve.

Sand

The sand used in the track sander must be clean and dry, and of uniformsize.
Use river sand, screened through a 20 to 50 mesh screen (This is commonly
referred to as “20 dry sand™). This sand is wsually available in 100-pound
bags, through companies which sell sandblasting supplies.

An excellent alternative sand is ground granite, screened through a 20 to 50
mesh screen. This material does notabsorb moisture as quickly asriversand,
but can be more expensive and harder to obtain.



Sander tubes

Filler cap

C.P. Huntington Train Operation Manual
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.
Emergenc
Procedureg

Emergency Stop During Train Operation
Use the following procedure in the event any unsafe condition requires the
train to be stopped immediately:

Forthe Operator to Stop the Train:
1. Immediately move the brake lever to the left to apply the brakes on all
locomotive drive wheels and on all coach wheels.

At the same time, move the throttle control toward the neutral position.

If the above procedure does not stop the train, perform the following
procedure:

1. Press in on the emergency coach brake valve to apply the brakes on all
coaches.

2. At the same time, move the directional control toward the center
“NEUTRAL” position.

IMPORTANT: Use ofthe emergency coach brake valve to stop the
train will resuft in the application of the brakes on the
coach wheels only.

Applying the coach brakes will stop the train, but the
operator must simultaneously move the directional
control toward the center “Neutral” position to avoid
damage tothe locomotive engine and/orthe air brake
system.

Do not move the directional control lever into the
“REVERSE”from “FORWARD.,” orinto “FORWARD”
from “REVERSE”while the train is in motion. Serious
damage to the drive train can result.

NOTE: The parking/emergency brake is also availableto be
employedin anemergency. The parking brake locks
the drive frain and afl drive wheels of the locomotive.
Do not apply the parking brake while the train is in
motion exceptinanemergency. Premature wearand
possible damage to the drive train can resulf.
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For the Rear Coach Conductor (if present) to Stop the Train:
Ontrains equipped with optional rear coach conductor controls and employing

a rear coach conductor, the rear coach conductor may use the following
procedure:

1. Pressinontherear coach emergency brake valve to apply the brakes on
all coaches.

IMPORTANT: Applying the coach brakes will stop the train, but the
operator must simultaneousfy move the directional
control toward the center “NEUTRAL” position to
avoid damage to the locomotive engine and/orthe air
brake system.
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General Information
Proper maintenance of the train is vital to safe operation, reduced operating
costs and longer equipment life.

This manual provides detailed information on scheduled maintenance and
lubrication of the ride. It also includes troubleshooting information.

IMPORTANT: In addition to the procedures listed in this section,
certain components require scheduled maintenance.
Refertothe "Vendor Literature” section of this manual
for maintenance schedules for specific components.
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Preventive
Maintenance

Preventive maintenance is the eastest and most economical means of
assuring many satisfactory, productive hours of operation. Properly scheduled
maintenance is the key to lower operating costs and longer service life.

Hourly intervals have been established for servicing the ride. Intervals are
based on the number of hours the engine has run. The hour meter indicates
the accumulated hours of operation.

The items listed in this section are separated into maximum hourly intervals.
These intervals are based on “average” operating conditions. Actual
conditions under which your train is operated are the determining factors
when setting up a maintenance schedule. When operating under “severe”
conditions, such as excessive heat, cold, dust, mud or water, more frequent
seTvicing is necessary.

Preventive Maintenance -Initial Installation

The locomotive and all coaches were completely serviced and tested before
leaving the factory. The following service must be performed upon initial
installation of the train, in addition to regular scheduled maintenance.

1. During shipment ofthe locomotive and coaches, itis possible to develop
leaks in the air system because of vibrations encountered during transit.
Upon receiving the train and setting it up for operation, thoroughly
check the air system for leakage. Start the engine and allow air pressure
to build up to 90 psi. Apply the brakes and, with the brakes still applied,
stop the engine. Observe the air pressure gauge frequently for an hour.
Ifair pressure drops more than 5 psi, check all connections for leaks using
a solution of liquid soap and water, looking for bubbles.

2. Addoil to the oil cups and grease the slide bars.

3. Connect the focomotive and coaches with the hitch splice plates,
electrical connections and air line connections.

The train is now ready for normal operation (see “Operation” and
“Maintenance Schedule™ in this manual).
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During the first week of operation, be especially observant and watch for
loose parts, leaks, etc. In addition to scheduled maintenance, check the
following:

» Check the torque of all functional load-carrying capscrews after the
first week of operation. This allows for initial seating of components.

Check the torque at monthly intervals thereafter.

« Check for lubricant leaks from the engine, transmission, and all
gearboxes.

« Check for coolant leaks from the engine and radiator.

+ Check for any evidence of fuel leakage.
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Fluids and
Lubricants

Timely lubrication and the use of high quality lubricants is necessary to
obtain the maximum life of the train and its components. Use only the fluids

and lubricants specified in the following chart.

Fluids and Lubricants Chart

Component

Capacity

Specification

Fuel tank - Gasoline

13.5 gallons

See “Fuel Selection” in this section

Engine crankcase
Gasoline or propane

4.5 quarts with filter

Engine oil meeting all requirements of:
- ILSAC Minimum Performance Standard for
Passenger Car Engine Oils GF-2*
- and -
- ACEA European Qil Sequences A1-96 and B1-96*

*Or engine oil meeting APl Service Classification SH

SAE 10W/30
SAESW/30

Above 0°F (-18°C) -
All temperatures -

Transmission

Approximately 15 quarts
{including torque
converter and
transmission cooler}

Automatic Transmission Fluid (ATF), Dexron® or
Alfison Type C-3

Drop-down gearbox

As required at level plug
{approximately 1 quart)

Engine oil meeting A.P.1. Service Classification SB,
SC, SE or CC - SAE 20W

Worm gearbox " As required Muiti-purpose gear oif - MIL-L-205B, SAE 90-140
All zerk fittings As required NLGI No. 2 lithium base grease
Qilcups As required Same as engine oil

Engine cooling system

16 quarts (approximate)

50/50 mixture of water and monoethylene glycol
antifreeze (Example: Motorcraft® Super Pius 2000
coolant or equivalent antifreeze meeting Ford
specification WSS-M37844-D or Ford Specification
ESE-M97B44-A)
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. Fuel Selection

The selection of a high quality fuel for the specific engine type will help
maintain the power, fuel economy and emissions performance of the engine.
Aproperly formulated gasoline will be comprised of well refined hydrocabons,
and chemical additives and will perform the following functions:

« Minimize varnish, lacquer, and other induction system deposits.
« Prevent gum formation or other deterioration during storage.

« Protect the fuel tank and other fuel system components from corrosion
and other degradation.

+ Provide the correct seasonally and geographically adjusted volatility.
This will provide easy starting in the winter and avoid vapor lock in the
summer.

= Avoid fuel system clogging.
Use only the fuels specified in this manual. The gasoline engine is designed
to operate on regular grade unleaded gasoline with an minimum Anti-Knock

Index (AKI) of 87.

NOTE: The AKl is the average of the Research Octane
Number (RON) and Motor Octane Number (MON), or:

RON + MON
2

This fuel provides full power and economy together with long engine life and
low maintenance cost.
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Maintenance
Schedule

DAILY or every 8 hours of operation, whichever occurs first
Engine oil dipstick

Check oil level; fill if required
Transmission fluid dipstick

Check fluid level; fill if required
Air tanks (one on locomotive, two on each coach)

Drain water by opening drain cock on each tank. Tighten drain cock
Fuel tank

Fill at the end of each day of operation
Radiator

Check coolant level at overflow tank; fill as required.
False drive wheel slide bars (2 places)

Lubricate
False drive radius rod slip joint (left hand side)

Lubricate at zerk fitting
Oil cups (2 places)

Fill with oil
Hitch splice bars

Check capscrews for tightness
Air system and brakes

Inspect entire system for leaks and damaged lines; test brake operation
Electrical connections

Inspect entire systern for worn, loose or damaged wires and connectors
a3 General

Visually inspect for coolant, fuel, engine or transmission leaks. Repair as required.

Q Qoo o aoaaqagoaoaaa

gIVEBEKLY or every 50 hours of operation, whichever occurs first
attery

Check water level, fill if required (not necessary on maintenance-free batteries)
O Drop-down gearbox

Check oil level, fill if required
O Worm gearboxes (4 places)

Check oil level; fill if required
O Truck swivels (2 places per locomotive or coach)

Lubricate at zerk fitting
O Brake air cylinders (4 places per truck)

Check for leakage

EVERY TWO WEEKS or every 100 hours of operation, whichever occurs first
O Engine air ¢cleaner

inspect. Clean or replace as required.
0 False drive wheel swivel pins (2 places)

Lubricate at zerk fitting
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MONTHLY or every 200 hours of operation, whichever occurs first
Engine oil and filter
Drain crankcase, discard fitter. Replace filter (Ford part number 6731 or equivalent), fil with new oil *
Drive shaft u-joints (8 places) and slip joints (4 places)
Lubricate at zerk fittings
Truck journal box bearings (8 places per locomotive or coach)
Lubricate at zerk fitfing
Coach free wheels (4 places per coach)
Lubricate at zerk fitting
Serpentine drive belt
Check tension and condition; replace if required
Inline Fuel filter
Replace fuel filter at outlet of fuel tank (Ford part number 9A071 or equivalent)
Fuel pressure regulfator/filter
Check and replace if required*** (Ford part number #9P917 or equivalent)
Radiator
Inspect for build-up of dirt and debris in cooling fins. Clean as required.
Transmission oil coolers
Inspect for build up of dirt and debris in cooling fins. Clean as required.

Qo aaouoagaoaoaao

EVERY 2 MONTHS or every 400 hours of operation, whichever occurs first
O Spark plugs
Clean or replace

ANNUALLY or every 1000 hours of operation, whichever occurs first
O Radiator
Drain, flush and refilf with new coolant. Check radiator cap and replace if required.
Transmission fluid and filter
Drain fluid discard filter. Replace filter and fill with new oil **
Drop-down gearbox
Drain and refill with new oil
Worm gearboxes (4 places)
Drain and refill with new oil
Serpentine drive belt
Replace with a new belt
Air dryer
Check and service as required
Air compressor unloader
Check and service as required
Air governor
Check and service as required
Coach emergency brake valve
Pressure test and service as required
PCV (Positive Crankcase Ventilation) System
Replace PCV valve. Check and clean all PCV hoses, tubes and fittings.

Q

g o aaa g

*  Change the engine oil and filter initially after 50 hours of
operation, and at bi-weekly (100 hour) intervals thereafter.

*  Change the transmission fluid and fitter initially after 20 hours
of operation, and at yearly (500 hour) intervals thereatfter.

s+ 1t is recommended this service be performed by an authorized Ford dealer.
Depending upon the quality of the fuel used, more frequent service may be necessary.
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Safety

The following is a list of general rules which should be observed by everyone,

Remember, the key to safe and successful operation is to have well trained
and well supervised employees.

General Safety Guidelines

L

Allwork must be performed by competent, qualified mechanics, capable
of understanding the function of the parts and their proper installation.

Inspectthe train and track before each day of operation to determine that
no portion of the train or track is damaged, missing, or worn in such a
manner that unsafe conditions can develop.

Perform the manufacturer’s recommended maintenance procedures at
the intervals specified and in the manner described in this manual.

Study each job carefully to determine all hazards so that necessary
safeguards can be taken.

Examine safety devices (tools, ladders, ete.) before they are used to make
sure they are in good condition. Use only OSHA approved safety items.
Ladders must be clean and unpainted.

Use the proper tool or equipment for each job. Ground all hand electric
power tools before use.

Wear close-fitting, comfortable clothing when working on or close to
moving parts or live electrical circuits. Avoid finger rings, jewelry or
other articles which can be caught in moving parts or come in contact
with electrical circuits.

Protect your eyes by wearing approved safety glasses or goggles.
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Wear a hard hatatall times. When working in elevated areas, always use
a safety belt.

Where work to be performed is hazardous, at least two persons shall work
together.

If guards must be removed from equipment, make sure they are replaced
before leaving the job. Check that all safety decals, signs and placards
are properly installed and legible.

Clean up after each job, and properly dispose of surplus materials.
Keep a record of parts replaced and the date of replacement. Inform the
manufacturet of any replacement requirements thatare frequent or cause

unsafe conditions.

Make modifications and additions as outlined in manufacturer’s service
and safety bulletins.
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 Troubleshooting
Procedures

Before calling the Customer Service Department at CHANCE RIDES
MANUFACTURING, Inc. for help, be prepared with the following information:

1.

2.

Have the locomotive and/or coach serial numbers available.
Have the service manual ready to use as a reference.

If train was previously owned, by whom? (Chance records often show
changes made to a train by its previous owner).

Have the same person make all calls. Besure to get the name of the person
to whom he/she is speaking at the factory. Allcalls should thenbe made
to that person.

Provide a phone number, fax number and/or e-mail address at which you
can be reached.

Have shipping instructions ready (how, when, and where to ship parts).

Have alist of any alterations, madifications or kits that have been added
to the train.

The person calling the factory must be familiar with the problem and be
able to describe symptoms of the ride problem(suchas: was the problem
gradual, or did it suddenly quit; are any sounds occurring that are not
normal; does the problem occur continuously or is it intermittent; does
it run in one direction only; does the train run but have no braking, etc.).

Many times the problem that completely stops a machine from working
is one of many simple things thatare forgotten or overlooked. Listed on
the following chart are many of the items that can cause this, as well as
all items that must be checked before any calls are made to the factory.
Use this chart te try to determine the cause. It can save several expensive
phone calls or a more expensive visit by a factory representative, as well
as valuable time.

NOTE: Forenginetroubleshooting, refertothe Ford 2 5L EFI
Engine Diagnostic Manual and the Ford 2.5t Engine
Service Manual.
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Troubleshooting Chart
Determine malfunction
| |
_ Electrical | Air System Mechanical
— Preliminary electrical check L] Preliminary air system check - Preliminary mechanical
Power supply - 12 voit Air supply o
Proper grounding of component Contamination Ll{brlcatlon
Power supply breaker Flow Alugnlrnent _
Control switch hookup Pressure Locking devices
Loose connections Filters Fatv,teners
Condition of wiring and insulation Drain cocks Adjustment
Condition of air lines and fittings

Component relationship
determination

Component relationship
determination

Preliminary electrical check

e
Control Function
Relays Electric
Switches motors
Contactors Lights
Coils
Breakers

Preliminary air system check

Control Function
| |
Check valves Compressor
Pressure Vaives
Back Cylinder
Pressure Qrifice
Connector

Preliminary mechanical

check

Component

Bearing
Gear box
Coupling
Key
Shaft
Brake
Sheave
Chain
U-joint
Drive tire
Belts
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Fasteners

Capscrews
Capscrewsusedby CHANCERIDESMANUFACTURING, INC. areclassified
as functional load-carrying capscrews if:

»  They are used as tension members in the erection or operation of
the ride

and/or

»  Theyare required to resist shear through friction-type connections
in the erection or operation of a ride.

Capscrews are selected with consideration to grade, size and quantity, using
jointcapacities based on tightness torques of 60% rated yield and group joint
efficiencies of 62.5%

Torque Requirements

Capscrews must be tightened to the torque values listed in the torque chart,
unless otherwise specified. These values were selected to produce a
tightening torque range of 60% to 70% of proof load, when tightened with
a hardened washer under the nut or capscrew head (whichever is accessible
for tightening). When the capscrew is tightened from the head end, apply
anti-seize lubricant to the shank end of the capscrew. When the threads are
lubricated, use 10% less torque to tighten the capscrew.

DONOTTIGHTEN CAPSCREWS OVER THERECOMMENDED TORQUE.
This can damage the capscrew, due to variances in coefficients of friction and
torque wrench accuracy. Always use a torque wrench. It is impossible to
accurately measure the tightness of a capscrew by other methods. Torque
wrenches must be checked for accuracy twice each operating season.

Capscrew Grades

CHANCE RIDES MANUFACTURING, INC. uses only grade 5 or better
capscrews and grade 8 locknuts, with A325 hardened washers for functional
loads. The Grade markings chart shows the capscrew markings to be found
on CHANCE products. The manufacturer’s identification symbols must be
present on all functional load carrying capscrews.
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Foot pound torque range
&see notes 1 and 2
with locknut and hardened washer

Size SAE J429 SAE J429
Diameter - Grade 5 Grade 8
Threads/inch ASTM A325 ASTM A490
1/4-20 5-6 7-8

1/4 - 28 6-7 8-10
5/16- 18 11-13 15-18
5/16 - 24 12-15 17-21
3/8-16 19-24 27-33
3/8-24 22-27 31-38
7/16 - 14 30-35 45-55
7/16 - 20 35-40 50-60
1/2-13 50-60 65-80
1/2-20 55-65 75-90
5/8-11 95-115 130-160
5/8-18 105-130 150-180
3/4-10 165-200 235-285
3/4-16 185-225 260-320
7/8-9 270-325 380-460
7/8-14 295-360 415-505
1-8 400-490 565-690
1-12 440-535 620-755
11/8-7 495-600 800-975
11/8-12 555-675 900-1095
11/4-7 700-850 1135-1380
11/4-12 775-940 1255-1525
11/2-6 1215-1480 1975-2395
11/2-12 1370-1660 2220-2700

CHANCE RIDES MANUFACTURING, INC. requires the use of cold-formed
hex head capscrews with rolled threads. Hex bolts and hot formed hex head
capscrews are not recommended because they may have machined threads

and can have die seams along the shank.

Torque chart

. Torques for functional load carrying

cold finished hex head capscrews
with dry rolled threads, used with
locknuts (see note 3), andtightened
with an ASTM A325 hardened
washerunderthe capscrew head or
focknut (whichever is accessible for
tightening).

This torque range will develop 60%
to 70% of proof load.

Refer to Replacement of
capscrews and locknuts for
conditions requiring replacement

NOTES

1. Use anti-seize lubricant on
capscrew shank when tightened
from head end.

2. Use 10% less torque when anti-
seize or other lubricant is used
on threads.

3. Usesametorque range forholes
tapped in steel.
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Grade markings for functional
load carrying capscrews
Manufacturer's identification
symbols must be present on alf
capscrews

NEVERREPLACE CAPSCREWS ORNUTS WITHPARTSOF ALESSER

GRADE, OR DIFFERENT LENGTHS THAN THOSE SHOWN IN THE

CHANCEPARTS CATALOG.

Correct markings

Examples of unacceptable
markings

SAE J429
Grade 5
Medium carbon
81,000 yield

SR

Grade 5.1 Grade 5.2
Low carbon Low carbon
martensitic

ASTM A325 Type 1
Medium carbon
Longer shank and
shorter thread
length than Grade 5
81,000 yieid

ASTM A325 Type 1
Medium carbon
Longer shank and
shorter thread
length than Grade 5
81,000 vield

ASTM A325 Type 2
Low carbon martensitic

SAE J429
Grade 8
Medium carbon
130,000 yield

ASTM A490

Alloy steel
t.onger shank and
shorter thread
length than Grade 8 ©
130,000 yield




Grade 5

Replacement of Capscrews and Locknuts

When permanently installed capscrews and locknuts are disassembled for
repair or adjustment, they must be replaced if they have been in service over
five (5) years, or corrosion, or other damage requires over-torquing for
removal. Ifatorque wrenchis not used to measure excessive removal torques,
the capscrews and locknuts must be replaced.

Capscrews and locknuts which are frequently disassembled for portability
must be replaced each operating season. If the capscrews and locknuts
become damaged, corroded or require excessive torque for removal, they
mustbe replaced. Ifa torque wrench is not used to measure excessive removal
torques, the capscrews and locknuts must be replaced.

. C.P. Huntington Maintenance Manual 15

Capscrew comparison

ASTM A325 or ASTM A490
Capscrew - Longer shank shorter
threads

Grade 5 or Grade 8 capscrew -
Shorter shank fonger threads
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Inspection

Daily Pre-Operational Inspection
Prior to daily operation, certain inspection procedures must be followed.
These inspection points include, but are not limited to the following items.

NOTE: Checklists for various inspection and maintenance
intervals are provided in the back of this section.
These pages can be copied and filled out as a
permanent record of each inspection.

1. Passenger seating and floors - These areas must be clean and dry. All
compenents must be properly installed.

2. Drive train - Visually check engine, transmission and all gearboxes for
signs of leakage.

3. Hitch bars - Inspect each hitch bar for visible signs of wear or damage,
such as contact with the locomotive or coach frames. Visually inspect
each hitch bar for proper installation of fasteners
and hitch splice plates. The capscrews for the hitch splice bars are
Grade 5 and must be tightened to 95-1135 ft-1bs.

4. Wheels- Inspect the wheels on the locomotive and all coaches for visible
signs of wear or damage. Check that wheel flanges are not excessively
WOrn.

5. General - Visually inspect the locomotive and all coaches for broken,
damaged or missing parts.

6. Safety signs and decals - All safety signs and decals must be properly
installed and legible.

7. Oncoachesequipped witha wheelchair ramp, check the operation ofthe
ramp and wheelchair restraints. Inspect all components for broken,

damaged or missing parts.

8. On coaches equipped with a closure bars or chains, check overall
condition.

9. Ensure thatail scheduled and required maintenance has been performed.
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IMPORTANT: The following steps require starting and operatingthe

10

1L

12

13.

frain. Refer to and folfow all precautions and
instructions providedin the “Operation”section ofthis
mariual.

Check for proper operation of the airbrakes at all wheels. Move the train
a short distance and apply the brakes. Listen for any unusual noises.

Check the parking brake operation.

Run the train at least once over the entire course to observe the overall
performance of the train in relation to past performance of the train and
for proper function of all controls and indicators on the operator's control
panel,

Carefully watch the track for obstructions and other obstacles close to
the track. Observe the condition of the track throughout its entire route.

17
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Engine

Remote Engine Switch

A remote engine switch is provided to start and stop the engine for
maintenance procedures. It is located under the top engine cover and can
be accessed by opening the right hand side engine cover.

WARNING: When using the remote
engine switch, know and follow all safety
information in the “Operation” section
ofthis manualfor starting and operating the engine.

In addition to those precautions, stay clear of all
hazards that are exposed when the engine covers
are open or removed. These hazards inciude, but
are not limited to:
* Rotating machine parts (drive belts, pulleys,
etc.)
* Hot engine parts (exhaust system, cooling
system, etc.)
* Electrical components and connections

IMPORTANT: Theremote engine switch overrides the key switch on
the dash panel. It must be in the “Off’ position for
normal operation of the key switch. Similarly, the key
switch must be in the “Off” position to use the remote
engine switch.

The instruments and other accessories do not operate
with the remote engine switch. Minimize engine
operationtime when usingthe remote engine switch.

The remote engine switch has three positions:

*» “Off” - Move the switch all the way to the rear. This position is
used to stop the engine and disable all accessory circuits. Leave
the switch in this position for normal operation of the train.

= "On/Run” - In this center position, the ignition systemn and all
accessory systems are energized.

» “Start” - Push the switch forward against the spring to engage the
starter motor. Release the switch as soon as the engine starts.

NOTE: Thedirectional controlmust be in “Neutral”to operate
the starter.
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Engine Covers
The side and rear engine covers can be removed for service or other.
maintenance of the components underneath.

WARNING: The side and rear engine

covers must be installed and secured
A properlyfor normal operation ofthe train.

If engine covers are removed for service
or other maintenance, replace them as soon as
service work is completed to reduce the risk of
serious personal injury.

Side Engine Covers

Unlatch the rubber latches at the top of each side engine panel to swing it
down. Ifadditional access is required, stide the panels back to disengage the
hinges at the bottorn of each panel. Replace the panel when service work is
completed.

Rear Engine Cover
To remove the rear engine cover use the following procedure:

1. Withthe engine stopped and the parking brake engaged, remove the two
side panels as described in the previous topic.

2. Loosenthe seven(7) quarter-turn fasteners which secure the rear engine
cover to the frame.

3. Locate and disconnect the following connections:

« Two (2) electrical connectors on the right hand side of the engine
near the transmission filter

» One (1) electrical connector on the left hand side of the engine near
the alternator

« Two (2) quick-disconnectait fittings for the emergency coach brake
valve on the dash panel

« One(1)quick-disconnect air fitting for the air pressure gauge on the
dash panel

4. With assistance from a helper, lift and remove the rear engine cover.

5. Use the reverse of this procedure to replace the rear engine cover when
service is completed.
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Engine Lubrication System

Engine Qil Level

Check the engine oil level after every eight hours of operation or daily,
whichever occurs first. The dipstick is located on the right hand side of the
engine.

Check the oil level when the engine is stopped and the locomotive isona level
section of track.

1. Clean the area around the dipstick.
2. Remove the dipstick and wipe it with a clean, lint-free cloth.

3. Insertthedipstick and remove itagainto check the oillevel. The oillevel
must be between the two marks onthe dipstick. Never operate the engine
if the oil level is below the bottom mark on the dipstick.

4, Ifadditional oil is required, clean the area around the filler cap, located
on the valve cover and remove the cap. Add oiluntil the dipstick reading
shows the oil at the correct level. DONOT OVERFILL.

5. Replace the dipstick, making sure it is fully inserted into its tube to
maintain a sealed crankcase condition.

Oil and Filter Change

The engine oil must be changed every two weeks, or after every 100 hours
of operation, whichever occurs first. Ifpossible, drain the oil when warm. This
permits the most thorough removal of contaminants.

NOTE: On a new engine, the oif and filter must be changed
initially after the first 50 hours of operation.



10.

Park the locomotive on a level section of track and engage the parking
brake.

Remove the drain plug and allow at least five minutes for the oil to drain
completely.

While the oil is draining, remove and discard the oil filter cartridge.
Install the drain plug and tighten to 15-25 ft-lbs (9-20 Nem).

Clean the sealing surface on the engine block and make sure none of the
old filter gasket remains.

Partially pre-fill the new filter cartridge with clean, engine oilinaccordance
with the “Fluids and Lubricants Chart” in this section. Lubricate the
gasket on the filter with clean engine oil.

Install the new filter on the engine and turn until its gasket contacts the
sealing surface on the engine block. Tighten further 1/2 tum by hand
only. DONOTOVER-TIGHTEN.

NOTE: Use the correct oil filter, Ford part number 6731 or
equivalent{Chance part number 22670800).

Selacta high quality oil thatm ests the specifirmtions n e Fhdsand
Lidbricent=C hart’’ hthissection . C leen thearaan nd the fillercaoand
mEmovetecp . Refillheaznkasothermammaxkd el DONOT
CVERFLL,

COparate the angine Bra fw m nuEsand chedk Ornom alesdig on
theoilpress regruge. Chack Brkaksamurd thedminplgandoilfitar.

Stop the engine, waitam rute oriheoiltodanback Ho the oilpan,
then check the dipstick oraorectoil evel. Add oilas eoquied.
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EngineAirCleaner
The locomotive uses a dry element air cleaner. Careful aitention to the air
cleaner is important to long engine life and proper performance. Make the

following checks frequently, especially if operating in dusty conditions.

+ Check all air cleaner and hose connections for tightness. Be sure hoses
and or tubes are not damaged or kinked.

» Check the air cleaner body for dents or other damage.

¢ Check theair cleaner forleaks. Repair or replace parts immediately to stop
leaks.

Air Cleaner Service
The engine air cleaner must be serviced every two weeks or after every 100
hours of operation, whichever occurs first. Use the following procedure.

1. Loosen the clamp screw on the end of the air cleaner body and remove
the dust cup.

2. To empty the dust cup, remove the rubber baffle frominside. Wipe the
dust cup with a clean rag and install the rubber baftle.

3. While the dust cup is off, remove the wing nut which secures the air
cleaner element, Remove the element and carefully inspect it for dirt or

damage. Ifnecessary, replace it with a new element.

4. Wipe the inside of the air cleaner body with a clean rag and replace the
element,

5. Install the dust cup, with the area stamped “TOP” pointing up.

6. Tighten the clamp screw.
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- Engine Cooling System

WARNING: The locomotive has a
A pressurized cooling system. Do not
open the radiator cap until all pressure
is relieved from the cooling system. Serious burns
can result. If the engine has been running, or if

coolant is hot, open the relief valve on top of the
engine to relieve pressure.

Reliefvalve

Checking Coolant Level

The cooling system s a closed system with a coolant overflow tank. Normal
expansion of the coolant during operation is captured in the overflow tank.
After the engine is shut down, this coolant is drawn back into the radiator as
the engine cools.

Check the coolant level at the overflow tank daily or every 8 hours of
operation, whichever occurs first. The correct coolant level is noted on the
side of overflow tank. Note that different levels are marked for either hot or
cold engine conditions. If the level is low, add coolant as described in the
following topic “Adding Coolant.”

IMPORTANT: Do not open the radiator cap to check the coofant
level.  Air can enter and become trapped in the
cooling system, resulting in overheating and serious
damage to the engine. Always check the coofant
level at the overflow tank.
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Adding Coolant

IMPORTANT: If coolant must be added to the radiator, use the
following procedure. Any other procedure cantrap air
in the cooling system, resulting in overheating and
serious damage to the engine.

If the coolant level in the recovery tank is low, a small amount of coolant can
be added at the recovery tank to bring it to the correct level. However, ifa
significant amount of coolant has been lost, or if the recovery tank is empty,
the following procedure must be followed.

1. The engine must be stopped. Open the relief valve on top of the engine.
2. Remove the radiator cap and add coolant.

IMPORTANT: Do not add coolant to the radiator if the engine is
overheated. Wait for the engine to cool to avoid
damage lo the engine.

3. Startthe engine and letit run until the thermostat opens, allowing coolant
to flow into the engine. This will force any air in the system out the relief
valve.

4. Assoon as a solid stream of bubble-free coolant comes out of the relief
valve tube, close the valve. Add coolant to the radiator as required, and
install the radiator cap.

5. Add coolant to overflow tank to bring it to the correct level,

Radiator Inspection

Visually inspect the radiator every 200 hours of operation or monthly,
whichever occurs first. Look for build-up of dirt and debris in cooling fins,
paying particular attention to the side of the radiator nearestthe engine. Clean
as required.
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Coolant Change

- The cooling system must be drained, flushed and refilled with new coolant

annually or every 500 hours of operation, whichever occurs first.

When the engine is cool, remove the radiator cap. Open the drain valves on
the radiator and on the left hand side of the engine block, below the exhaust
manifold. Fiush the cooling system with clean water and drain completely.

NOTE: Clean the exterior of the radiator fins of any dirt or
otherdebris. Pay particular attention to the side near
the engine.

Refill the cooling system with new coolant as specified in the “Fluids and
Lubricants Chart” in this section. Bleed the air from the cooling system as
described previously under “Adding Coolant.”

Engine Coolingfan

Airis forced through the radiator by an electric motor driven cooling fan. The
fan requires little maintenance, other than periodic inspection for obvious
signs of wear or damage, and removal of debris from the fan shroud.

The engine cooling fan is thermostatically controlled and will come on and
go offas required to maintain the correct operating temperature of the engine.

WARNING: The fan is electrically

operated and may start automatically

even if the ignition switch is off.
Rotating machine parts can cause serious personal

injury. Always disconnect the battery before
servicing the fan.
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Serpentine Drive Belt

while the engine is running. Contact
with moving parts can cause serious
personal injury.

g WARNING: Keep clear of the drive belts

Belt tension is maintained continuously by a spring idler.

Check the condition of the serpentine drive belt monthly or at 200 hour
intervals. Look for cracks, nicks or other signs of wear or damage. If
necessary, replace it with a new belt as described in the following topic,
“Serpentine Drive Belt Replacement.”

Serpentine Drive Belt Replacement

Replace the serpentine drive belt (Chance part number 20528603 ) after every
1000 hours of operation or annually, which ever occurs first, or any time the
belt shows excessive wear or damage. Use the following procedure,

1.

Remove the side and rear engine covers as described elsewhere in this
section.

Using a 3/8" square drive breakover or ratchet in the square hole
provided in the spring idler, turn the idler against the spring to provide
enough slack to remove the belt.

Installation ofthe newbelt is the reverse of the removal procedure. Refer
to the following diagram for the correct beit routing,
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Transmission Fluid Level

Check the fluid level in the transmission after every eight hours of operation
or daily, whichever occurs first. The dipstick is located on the left hand side
of the transmission. Park the locomotive on a level section of track and stop
the engine immediately before checking fluid level.

Clean the area around the dipstick/filler tube. Remove the dipstick and wipe
itwithaclean, lint-free cloth. Insert the dipstick and remove itagainto check
the fluid level.

Add fluid if the level is below the “LOW”’ mark when cold, or the “FULL”
marks when warm. Use a funnel to add fluid at the filler tube.

IMPORTANT: Add only enough fluid to bring the levelto the correct
mark on the dipstick. DONOT OVERFILL. Low fluid
level causes pooroperation; high fluid levelcan result
infoaming, clutch sfippage, and leakage. Overheating
and serious transmission damage can resulf from
incorrect fluid fevels.
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Transmission Fluid and Filter Change

The transmission fluid and filter must be changed annally, or after every 500
hours of operation, whichever occurs first. If possible, drain the fluid when
warm. This permits the most thorough removal of contaminants.

NOTE: On a new transmission, the fluid must be changed
initially after the first 20 hours of operation.

Park the locomotive on a level section of track and engage the parking brake.
Remove the drain plug and allow at least ten minutes for the fluid to drain
completely. Clean the magnetic drain plug and install.

IMPORTANT: Inspect the old fluid for signs of contamination
(excessive dirt or metal particles) or high operating
temperature (discoloration or a strong odor). Ifeither
condition exists, investigate the cause and correct
the problem before the train is put back into service.

Remove and discard the transmission filter. Clean the sealing surface on the
filter base and make sure none of the old filter gasket remains. Lubricate the
gasket on the new filter with clean transmission fluid and install. HAND
TIGHTENONLY.

NOTE: Use transmission fluid fifter, Chance part number
22671600 orequivalent (AC PF-2).

Select a high quality transmission fluid that meets the specifications in the
“Fluids and Lubricants Chart” in this section. Approximately seven quarts
are required to refill the transmission to the recommended level. DO NOT
OVERFILIL.

Start the engine and run at low idle with the transmission in “N” {Neutral) for
one minute. Stop the engine and check for leaks around the drain plug and
transmission filter. Check the fluid level at the dipstick; add fluid as required.

Transmission Oil Coolers

The transmission oil coolers are located under the boiler. Air is forced
through the coolers by two electric cooling fans. Inspect the transmission
oil coolers monthly, or after every 200 hours of operation. If necessary,
carefully clean the fins of the cooler to remove dirt or debris.

The transmission oil cooler fans are thermostatically controlled and will come
onand go offas required to maintain the correct operating temperature of the
transmission. The fans may start or continue to operate after the ignition
switch is turned to the “Off" position, especially after it has been operating
under a load.
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Drop-Down Gearbox

Drop-Down Gearbox Qil Level

Check the oil level in the drop-down gearbox after every 50 hours of operation
orweekly, whicheveroccurs first. Clean the area around the oil level plug and
remove the plug. The oil must be level with the bottom of the oil fevel plug
opening. Remove the filler plug and add cil as required. Check the breather
to make sure it is not plugged.

Filler plug

Oil level plug

é/ Drain plug

Drop-Down Gearbox Qil Change
The il in the drop-down gearbox must be changed annually, or after every
500 hours of operation, whichever occurs first.

Remove the drainplug and drain the old oil completely. Install the drain plug,
remove the oil level plug and filler plug and fill with new oil.
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- Worm Gearboxes

Worm Gearbox Oil Level

Check the oil level inall four worm gearboxes after every 50 hours of operation
or weekly, whichever occurs first. Clean the area around the filler plug and
remove the plug. The oil must be level with the bottom of the filler plug
opening. Add oil as required. Check the breather to make sure it is not
plugged.

Breather

Filler plug

Drain plug\@

Worm Gearbox Qil Change
The oil in the worm gearboxes must be changed annually, or after every 500
hours of operation, whichever occurs first.

Remove the drainplug and drain the old oil completely. Install the drain plug,
remove the filler plug and fill with new oil.
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Air System

Air Tanks

During normal operation of the air compressor, moisture from the air will
condense and accurmulate in the airtanks. Drain the air tanks daily toremove
all accunmulated water.

The locomotive has a large air tank, located inthe boiler. Each coach has two
air tanks, located under the right hand side of the frame. A drain cock is
providedonthebottomofeachtank. Openthe draincock oneachtank. Look
for the presence of oil orrustin the air tank. After all water hasbeenexpelled,
tighten the drain cock.

NOTE: If moisture in the tank contains rust or other
contamination, exhaust all pressure from the air
system and remove the tank from the locomotive or
coach. Use steam or hot water to clean the tank
thoroughly from the inside. After cleaning, the tank
must be allowed to dry thoroughly before installing.
Replace any tank which has been weakened by rust
or corrosion.

Air Compressor Infake Hose

Check the condition of the air intake hose between the engine air cleaner and
the air compressor at 200 hour intervals or monthly, whichever occurs first.
Check the hose for cracks, kinks or other damage. Check the connections at
each end for potential leaks.
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- AirDryer

Operation

The air dryer collects and removes moisture and contaminants from the
compressed air before it reaches the tank. This self-purging unit uses a
replaceable desiccant cartridge and coalescing filter, and a heating element.

Operation of the air dryer can best be explained by describing the two
operating cycles:

»  Drying cycle

*  Purgecycle

Drying Cycle

When the air compressor is in the compressing (loading) cycle, compressed
air, along with oil, oil vapor, water and water vapor, enters the air dryer supply
port through the air compressor discharge line. Air enters the dryer through
the TurboSaver™ valve, which forces the air through the coalescing filter,
where water droplets and contaminants are removed from the air.

The air then moves through the desiccant cartridge where the remaining
moisture is removed. Some ofthe clean, dry compressed airis diverted to the
purge area to dry the desiccant bed. The balance flows througha check valve
in the dryer delivery port and into the air tank.

Purge Cycle

When the pre-set system pressure is reached, the governor signals the
compressor to stop compressing (to begin the “unloading” cycle). Pressure
from the governor's unloading port enters the dryer through the control port.
This signal fromthe govemnor causes the TurboSaver™ valve to shift, closing
and blocking the inlet, while simultaneously causing the purge valve to open.
This sudden opening of the purge valve permits the pressurized air in the
coalescing filter sump to flush moisture and contaminants from the housing.
Because of this rapid decompression, it also back-flushes the desiccant bed
and coalescing filter. Air trapped in the purge reservoir is metered through
the purge orifice and allowed to slowly pass over the desiccantbed at slightly
higher than atmospheric pressure. Since low pressure air can retain more
moisture per givenvolume, the relatively small volume of air can easily absorb
the water previously absorbed by the desiccant during the drying cycle. This
cycle is audible as a large volume of air is expelled immediately, fellowed by
a slow flow of air, lasting approximately 30 seconds.
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Air Dryer Desiccant Cartridge and

Coalescing Filter Service

The desiccant cartridge and coalescing filter must be replaced when they
become contaminated and no longer have adequate capacity to absorb
moisture. This is usually indicated by moisture in the air system when the
tanks are drained.

NOTE: If the train is operated in a wide range of ambient
temperatures, a small amount of condensation is
normal, and does not indicate a problem with the air
dryer.

Before replacing the desiccant cartridge and coalescing filter, check to
determine that water accumulation is not related to the following items:

*  An outside air source has been used to charge the system. This
air did not pass through the air dryer.

*  Airusage is exceptionally high and not normal for the train. This
might be due to leakage or an unusual air requirement that does
not allow normal loading/unloading opcration of the air
compressor. Check for high air system leakage.

Desiccant cartridge and coalescing filter replacement are generally
recommended at 1,000 hour service intervals, or annually, whichever occurs
first. However, this interval will vary depending on actual operating conditions.
If experience shows that specific conditions produce either extended or
shortened life of the desiccant and/or coalescing filter, a corresponding
change in the service interval can be made.

If it is determined the desiccant cartridge and/or coalescing filter must be
replaced, use the procedure described under “Rebuilding the Air Dryer” in
this section.

NOTE: Before servicing the desiccant cartridge and/or
coalescing fiter, make the following "Operational
Checks.”
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Operational Checks ;
Perform the following checks when the desiccant cartridge and/or coalescing
filter are serviced, or as required.

1. Check the operation of the check valve in the outlet port, leading to the
air tank. Build system pressure to normal and shut down the engine.
Observe a test gauge installed in the tank. A rapid loss of pressure can
indicate a failed check valve. This can be confirmed by checking for
leakage at the purge vaive exhaust.

NOTE: Thepurge valve openswhengovemorcut-outpressure
is reached. Wait a few minutes for the purge cycle to
be completed before testing for leakage from the
check valve.

2. Check for excessive leakage at the purge valve by coating the
exhaust port with a soap solution while the compressor is loading
{compressing air).

3. Check the thermostatically controlled heater during cold weather
operation. Check for electric power to the heater as follows. With the
ignition switch on, check for 12 volts between the two terminals on the
bottom of the dryer. Ifthereis no voltage, look for anopen circuit. Refer
to the locomotive electrical schematic,
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DoONOORALNAN

ir Dryer

Desiccant cartridge
Coalescing filter

Small o-ring

O-ring {on threaded neck)
Heater

Purge valve

Purge valve cover

Outlet port check valve
TurboSaver™ valve

Rebuilding the Air Dryer
For ease of servicing, the dryer need notbe removed from the locomotive for
rebuilding.

The following describes the procedure for replacement of the desiccant
cartridge and coalescing filter, which are normally serviced at the same time.
{Order Chance part number 22380601 for complete Air Dryer Rebuild Kit)
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Drain all air from the air system.

Remove the desiccant cartridge. Use a strap wrench at the base of the
cartridge to loosen, then spin off by hand.

NOTE: If the old desiccant cartridge will be put back into
service, be careful during removalto preventdamage.

Remove the o-ring from the threaded neck and discard.
Remove the coalescing filter and discard.

Inspect the sealing surfaces of the drier. Make sure none of the seal
material remains in the dryer

NOTE: Use asuitable air system lubricant where required in
following steps.

Install the small o-ring in its groove on the neck of the coalescing filter.
Apply a light coat of lubricant on the o-ring and insert the coalescing
filter into the center bore of the air dryer, The filter must be centered in
the cavity. The top of the filter must not extend above the cartridge
mounting nipple.

Apply alight coat of anti-seize compound on the threads of the cartridge
mounting nipple.

Apply a light coat of lubricant to the gasket on the new desiccant
cartridge. Hand-tighten the cartridge 120 to 240 in-lIbs, or one-halfto one
fall turn after the gasket makes contact.

NOTE: If the old desiccant cartridge is being put back into
service, remove the gasket and install a new gasket.
The 1/4-round section of the gasket is installed into
the cavity on the cartridge.

Proceed to “Air Dryer Operational Checks™ in this section before
returning the train to service.
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Air Dryer Heater Replacement
The heater can be serviced while the air dryer is mounted in the vehicle.

L

2

Disconnect the electrical leads from the heater.

Remove the three screws which secure the purge valve cover to the air
drier. Remove the cover.

Remove the old heater and discard. Install the new heater in the same
location.

Install the purge valve cover and secure with three screws tightened to
40to 55 in-Ibs.

Connect the heater electrical leads.

Make the following “Air Dryer Operational Checks” before putting the
train back into service.

Air Dryer Operational Checks
After the air dryer is serviced or replaced, make the following operational
checks before the train is returned to service.

1.

2

Startthe engine and build air pressure to 100 psi, then shut offthe engine.

Check for air leaks at the inlet and outlet ports of the dryer. Correctany
leakage problem.

Start the engine again, and build pressure until the compressor cuts out.
At cut-out pressure, make sure the dryer purge valve opens and
immediately expels a large volume of air, followed by a slow flow of air
lasting approximately 30 seconds.

Check for leakage at the following locations, to be sure the air dryer will
not cycle excessively. Correct any leakage problems as soon as they are
found.

*  Compressor unloader mechanism

*  Governor

*  Air tank, including drain valve

= All connections leading to and from the tank



. C.P. Huntington Maintenance Manual

~ AirCompressor

Air Compressor Service

Unloader Service

Atthe beginning of eachseason of operation, remove the unloader and install
an unloader service kit RNT-26JB (Chance part number P97158). The
Unloader Service Kit includes all necessary parts and instructions.

NOTE: The unloader can be serviced without removing the
compressor from the engine.

1. Remove the unloader cover and the washer seal (1-1/4" hex screw), on
top of the cylinder head.

2. Remove the unloader pin, o-ring and spring.

3. Discard the washer, seal and spring. Remove the o-ring from
the pin and discard the o-ring.

4. Clean all machined surfaces and inspect for damage.

IMPORTANT: Be extremely careful to avoid
scratching the machined surfaces.

5. Insertthe newunloaderspring. Assemble the new
o-ring on the new unloader pin.

6. Apply Dow-Coming #33 lubricant, or equivalent,
to the seal forming a 1/16" ball. Insert the unloader
pininto the head. Place the unloader washeronthe
unloader cover. Assemble these two items to the
head as a unit, compressing the unloader spring
and hold down until the unloader cover thread
engages in the cylinder head. Tighten the cover to
30 ft-1bs.

Cylinder head
Spring
Unioader pin
O-ring seal
Washer
Unloader cover

Sk WA
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Air Governor

Operation o

The governor operates in conjunction with the compressor unloader
mechanism to automatically control the air pressure in the system. Air
pressure is maintained between pre-set minimum and maximum pressures.

NOTE: The governoris setto allow charging (loading) when
the pressure drops fo 90 psi. The compressor cuts
out (unfoading) at 110 psi.

The compressor runs continually when the engine is running, but air
compression is controlted by the governor, which starts or stops compression
depending on the pressure in the air tank.

Governor Service
Perform the following services annually.

Leakage Test

Check the governor for leakage using a soap solution. Check for leakage at
the governor ports in both the cut-in and cut-out positions, If the governor
leaks, replace it with a new part. Do not attempt to overhaul the governor.

Governor Filter Service

Examine the two filters inthe governor. Cleanlight accumulations of foreign
material with the filters installed in the governor. If damaged, use a sharp
hooked tool to carefully remove the filters. Use a suitable adapter sleeve to
press new filters into the ports.

NOTE: When cleaning the governor filfers, use a solvent
which will not damage the metal or rubber paris of
the fiters.

Operation Test

Start the engine and allow air pressure to build, while monitoring the system
with a test gauge, or the air pressure gauge on the train’s instrument panel.
Check the pressure at the time the compressor cuts out. The correct cut-out
pressure is 1 10 psi. With the engine still running, apply and release the brake
several times to reduce air pressure while watching the gauge. Check the
pressure at the time the compressor cuts in. The correct cut-in pressure is
90 psi.

If cut-in or cut-out pressures are not as specified, adjust the governor as
described in the following procedure.
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Governor Adjustment

IMPORTANT: Never atternptto adjustthe governor settings without
using an accurate pressure gauge. If the governor
fails to operate properly, replace it with anew part. Do
not attempt to overhaul the governor.

Air governor

Cover

Adjusting screw
Body

Pressure setting spring
Spring guide
Iniet-exhaust valve
Piston

O-ring
Inlet-exhaust spring
0. Filter

SO NIO R LS

1. Unscrew the cover on top of the governor.
2. Loosen the locknut for the governor adjusting screw.

3. Use a screwdriver to turn the adjusting screw either counter-clockwise
(to raise the pressure setting) or clockwise (to lower the setting).

NOTE: Adjustment will raise orlower both the cut-in and cut-
out settings simuftaneously.

4. After adjusting, tighten the locknut and install the cover. Test the
pressure settings again to verify their accuracy.
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Emergency Coach Brake Control Valve

The emergency coach brake control valve is a two-position push/pull valve
mounted on the dashboard. This valve controls the pressurization of the
coach unit brake systems. Test the parking brake control valve annually,
using the following procedure.

L. Withthe locomotive onlevel ground, apply the parking brakes and block
all wheels. Allow air system pressure to build to 110 psiand shut off the
engine. The parking brakes should be engaged.

2. Carefully observe the dash-mounted air pressure gauge. Air loss rmust
not exceed 3 psi per minute,

3. Coatthe emergency coach brake valve with soap solution, and look for
leakage, especiallyaround the valve stemseal. No leakageis permissible.

NOTE: Ifthe emergency coach brake valve leaks or fails to
function properly, replace it with a new part.
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Air dryer troubleshooting chart

Problem Possible cause Remedy
Dryeris 1. Excessive leakage in 1.  Test for leakage and repair
canstantly system
cyceling or
purging 2. Poorly filtered inlet 2. Check for damaged,
air defective or dirty
compressor air fiter, and
damaged or defective air
intake components
3. Insufficient 3. Check for proper cooling of
compressor cooling compresson, cooling fins
[comprassor Funs must be clean, with
hot) unrestricted air flow over
fins
4, Leakage at purge 4. Use soap solution to test
valve in dryer for leaks
Desiccant 1. This symptom is 1.  See possible causes and
material being almost always remedies for related
expelied from accompanied by one problems
dryer purge or more related
valve exhaust problems. See
{may look like related causes of
whitish liquid these symioms
paste, or small described elsewhere
beads) in this chart.
-0Of -
unsatisfactory 2. Air dryer not securely 2. Check mounting bracket
desiccant life mounted, causing and tighten fasteners
excessive vibration
3. Air compressor 3. See "Air Compressor
passing excessive il Troubleshooting Chart”
4. Faulty heater and/or 4. Repair heater wiring, or
heater wiring. replace heater
Water in air 1.  Desiccant requires 1.  Replace desicant cartridge
tank replacement
2.  Air system charged 2.  The practice of filling the
from outside air systern with an outside air
source which has not source should be minimized
passed through the
air dryer
3. Airdryer not purging 3. Test operation of air dryer;
repair or replace
4. Purge time not 4.  Check causes and

sufficient due to
excessive systern
leakage

remedies for "Dryer is
constantly cycling or
purging”
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Air Compressor Troubleshooting Chart

3. Leaking or broken
intake or exhaust
valves

4,  Excessive wear

5.  Drive belt slipping

6. Excessive system
leakage

7.  Defective govemor.

8.  Governar improperly
adjusted

9. Defeclive gauge

Problem Possible Cause Remedy

Compressor 1. Dirty compressor air Clean or replace

fails to maintain cleaner element

sufficient

:;Zssul:arti ':i-r Restriction in comp- Repair or replace

su ql ressor cyfinder head cvlinder head or
PPy intake, discharge other parts as

cavities or line necessary

Repair or replace
cylinder head

Repair or replace
compressor

Adjust or replace
beit

Check all fitings and
connections

Repair or replace
governor

Adjust governor

Replace gauge

Noisy operation 1.  Loose drive pulley

2. Restrictions in
cylinder head or
discharge line

3. Wom or burmed out
compressor
bearings

4. Compressor not
getting proper
lubrication

5. Excessive wear

Tighten, repair or
replace pulley

Repair or replace
cylinder head or
other parts as
necessary

Repair or replace
compressor

Check and repair
the: lubrication
system

Repair or replace
compressor
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Air Compressor Troubleshooting Chart

(continued)
Problem Possible Cause Remedy
Compressor Defective unloader 1.  Replace pins or
not unloading pins or seals seals
(excessive
pressure) Defective governor 2.  Repair or replace
govermor
Air line between tank 3.  Repair or replace
and govemor line
restricted
Unloader 4. Repair unloader
mechanism binding
or stuck
Defective gauge 5.  Replace gauge
Compressor Excessive wear 1. Repair or replace
passes compressor
excessive oil
Resfriction in air 2. Remove resfriction
intake
High inlet vacuum 3. Senviceintake as
{obstructed intake) necessary
Restricted oil return 4. Repair or replace oil
line retumn line
Excessive oil 5. Semrice engine
pressure lubrication system as
necessary
Defective or womn 8. Replace seal
seal in rear bearing
cap
Piston rings 7. Remove rings ard
improperly instafied install properly
Backpressure from 8. Check engine
engine crankcase crankcase ventilation
systern; look for
excessive "blow-by"
from defective piston
rings
- - R
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Brakes

Brake Air Cylinder Inspection

Check the brake air cylinders for leakage after every 50 hours of operation
or weekly, whichever occurs first. Check all air cylinders (four cylinders per
truck on the locomotive and each coach).

Make sure the air system is fully charged, then apply the brakes. Check each
brake air cylinder for audible indications of leakage. If necessary, use soap
solution to check for leakage around the piston rod and seal.

Brake Shoe Inspection

The brake shoes on the locomotive and all coaches must be replaced when
they become worn or damaged. The replacement interval will be determined
by the specific track layout on which the train is operated, and the
corresponding use of the brakes. Frequent visual inspections of the brake
shoes must be made to determine when replacement is required.

3/4" 5/8"

New brake shoe Worn brake shoe

Check the brake shoes for visible damage and wear. When a brake shoe is
worn past the dimensions shown, it nst be replaced with a new part.



C.P. Huntington Maintenance Manual 47

Brake Adjustment

The brakes on the locomotive and alt coaches must be kept properly adjusted.
The adjustment interval will be determined by the specific track layout on
which the train is operated, and the corresponding use of the brakes.
Frequent visual inspections of the brakes must be made to determine when
adjustment is required.

When adjustment is required, adjust all brakes (four per truck on the
locomotive and each coach) as follows:

Lock nut

~ '_/
). "b/ “ Brake air cylinder

Brake shoe

Adjusting screw

1. With the train parked on a level section of track, apply the parking/
emergency brake. Release the service brakes.

2. Check the condition of each brake shoe (refer to the previous topic,
“Brake Shoe Inspection™). Ifany brake shoe is worn out, replace it with
a new part before proceeding with the adjustment.

3. Loosen the lock nut.

4, Tum the adjustment screw until the brake shoe is as close to the wheel
as possible, without dragging.

5. Tighten the lock mat.
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Electrical system

Booster Battery

booster battery to the train can resultin

uncontrolled machine movement and
serious personal injury, as well as causing
equipment damage. Always use the following
procedure to start the engine using a booster
battery.

g WARNING: Incorrect connection of the

» Connect the positive (“+”) jumper cable from
the booster battery to the positive (“+") terminal
on the train battery.

* Then connect the negative (“-”"} jumper cable
from the booster battery to a good ground on
the train’s engine or frame.

» Start the train engine only when seated in the
operator’s seat. Stop the engine before leaving
the seat.

* Disconnect the jumper cables in reverse order
to that which they were connected.

If it is necessary to use a booster battery as an engine starting aid, attach the
Jjumper cables exactly as instructed in the above warning.

‘When attaching jumper cables, always attach the positive (“+™) cable first,
and the negative (“-"} cable last. When removing the cables, disconnect the

negative cable first and the positive cable last.

IMPORTANT: The alternatorwill be seriously damaged ifthe booster
battery cables are not connected positive-fo-positive
and negative-to-negative. The train has a 12-volf,
negative ground system. Be sure the booster battery
is a 12-volt battery.
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Alternator Charging System
The following general rules must be observed when repairing or servicing ary
portion of the alternator charging system.

I.

Always disconnect the battery ground (*-) cable at the battery before
performing any work on the electrical system, or when charging the
battery.

Never reverse the battery connections. This will damage the alternator
diodes. The train has a negative ground system.

Donot ground the alternator output terminal. This will cause serious and
expensive damage to the alternator,

Do not operate the train with the battery disconnected.
Do not attempt to polarize the alternator.

Do not use steam cleaner, high pressure spray or cleaning solvent to
clean the alternator.

T T T T
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Battery Care and Maintenance

DANGER: POISON. Batteries contain
acid which can cause severe burns.

A Avoid contact with skin, eyes or clothing.
Keep batteries out of reach of children,

ANTIDOTES:
EXTERNAL: Flush with water.

INTERNAL: Drink large quantities of water or
milk. Follow with milk of magnesia, beaten egg,
or vegetable oil. Call physician immediately.

EYES: Flush with water for 15 minutes and get
prompt medical attention.

DANGER: Batteries produce
A explosive hydrogen gas. Keep sparks,
flame and cigarettes away. Provide
ventilation when charging batteries in an enclosed
area. Always wear eye protection when working

near the battery.

CAUTION: Never wear rings or metal
A watch bands when working near the

battery. The metal can ground a live
circuit, causing serious burns,

by placing a metal object across the
terminal posts. The sparks can cause
an explosion. Use a voltmeter or hydrometer.

g WARNING: Never check battery charge
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always disconnect the negative

ground (“-”) cable first. When
installing the battery, always connect the negative
ground (“-”) cable last. The sparks can cause an
explosion.

g WARNING: When removing the battery,

Keep the battery fully charged as indicated by hydrometer readings for
eachcell.

The battery must be securely fastened in position. Cables leading to
the battery must not touch the cell connectors or lay on the battery
container.

Keep the battery clean and dry. If the battery will not hold a charge,
replace it with a new one that meets the required specifications.
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Fuses and Circuit Breakers

‘The electrical circuits for the locombtive and coaches are protected by fuses
and/or circuit breakers. When a circuit is overloaded, the circuit breaker or
fuse opens the circuit, causing the protected circuit to stop operating.

Ifacircuitisprotected by a circuit breaker, the circuit breaker will automatically
reset when the breaker element cools. As long as there is an overload in the
circuit, the breaker will notremain closed. Tum offthe switch controlling the
circuit until the cause of the overload is located and corrected.

Similarly, ifa circuit is protected by a fuse, the fuse will “blow”, opening the
circuit. The blown fuse must be replaced witha new fuse. Until the overload
in the circuit is located and corrected, the new fuse will also blow when the
switch is turmed on.

IMPORTANT: Always use a fuse or circuit breaker of the correct
type and amperage rating. NEVER SUBSTITUTEA
FUSE OR CIRCUIT BREAKER WITH A HIGHER
AMPERAGE RATING. This can cause an electrical
overicad and resultin damage to the locomotive and/
or coaches.

Four circuit breakers are located on a bracket behind the instrument panel.
Access to these circuit breakers can be obtained by removing the side and
rear engine covers as described elsewhere in this section. The following
circuit breakers are installed on the bracket:

(2) 6-ampcircuitbreakers

(1) 8-ampcircuitbreaker

(1)  15-ampcircuitbreaker

Four more circuit breakers are located on a bracket on the right hand side of
the radiator. Access to these circuit breakers can be obtained by removing
the operator’s seat. The following circuit breakers are installed on the
bracket:

{2} 50-ampcircuitbreakers

(1)  30-ampcircuit breaker

(1)  10-ampcircuit breaker

A 15-amp in-line fuse protects the transmission cooler fan circuit. A 2.5-amp
inline fuse protects the two cooling fans mounted in the top engine cover.

NOTE: Refer to the electrical schematic for the specific
circuit protected by each circuit breaker or fuse.



Spark Plugs

Check the condition of the spark plugs and adjust the gap at approximately
400 hour intervals. The gap gradually widens as the electrodes wear under
normal operating conditions.

NOTE: Always cleanthe area aroundeach spark plug before
removing itto prevent dirt fromentering the cylinder as
the plug is removed.

While each spark plug is out of the engine, carefully inspect the electrodes
as this offers a good indication of engine operating conditions:
« A white, blistered coating indicates a lean fuel mixture
and/or overheating.
+ A sooty, black coating indicates too rich a fuel mixture, possibly
caused by a clogged air filter.
«  Normal operating conditions willshow alight coating of gray or tan.

Donot sandblast, wire brush, scrape, or otherwise attempt to cleana plug that
isbadly fouled orin poor condition. Best resultsare obtained witha new plug.
Set the gap and tighten the plug to the specification in the following chart.

Type Torque Gap
Motorcraft® 7 - 15 ft-bs. 0.042 - 0.046"
AWSF-52-C (9 - 20 N*m) (1.07-1.17 mm})

Coat the inside of each spark plug boot with silicone dielectric compound
(Ford part number D7AZ-19A33 1-A or equivalent) before installation.
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Storage

Ifthe trainis to be stored for 30 days or more, move ittoa dry, protected place.
The following precautions must be taken to prevent rust, corrosion and
deterioration of parts.

NOTE: Itis highly recommendedthat a Fuel Stabifizer, Ford
part number ESAZ-19C544-A or equivalent additive
be used for any length of storage where the fue! will
not be consumed within 30 days. Follow the
manufacturer’s directions for use.

30 Day Storage

L

Perform all scheduled and required maintenance and inspections prior
to storage.

Add fuel stabilizer to the fuel tank.

Park the train in its storage area and engage the parking/emergency
brake. Chock the wheels if parked on a grade.

Allow the engine to warm up to normal operating temperature.

While the engine is running, treat the upper cylinders by spraying
engine fogging agent (from a local aftermarket supplier} into the air
intake for about two minutes. Open the throttle briefly, then stop the
engine in the normal manner as described in the “Operation” section of
this manual while continuing to spray into the air intake

Check coolant protection.

Open the drain valves at each tank. When all air pressure has been
exhausted from the system, close the drajn valves.
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Indefinite Storage
1. Perform all scheduled and required maintenance and inspections prior
to storage.

2. Add fuel stabilizer to the fuel tank.

3. Park the train in its storage area and engage the parking/emergency
brake. Chock the wheels if parked on a grade.

4. Draintheengine oil and refill the engine crankcase with the recommended
engine oil.

5. Restartthe engine. While the engine is running, treat the upper cylinders
by spraying engine fogging agent(fromalocal aftermarketsupplier) into
the air intake for about two minutes. Open the throttle briefly, then stop
the engine in the normal manner as described in the “Operation” section
of this manual while continuing to spray into the air intake.

6. Check coolant protection.

7. Open the drain valves at each tank. When all air pressure has been
exhausted from the system, close the drain valves.

8. Disconnect and remove the battery.
9. Clean the exterior surfaces of the engine.
10. Seal the air cleaner inlet and the exhaust outlet with weatherproof tape.

11. Check the fuel filler cap, radiator cap and oi! filler cap to make sure they
are tight.
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Inspection Checklists

The following pages provide inspection checklists for the C.P. Huntington
train, The pages can be copied and filled out as a permanent record for each
inspection,

IMPORTANT: These items are a minimum checklist. Other items
which may be considered as standard check points
in the industry must also be inspected. Referto the
appropriate portions of this service manual for specific
procedures. Check applicable service bulfetins for
additions or changes to this checklist.



C. P. HUNTINGTON (Ford 2.5L Engine)

This form must be completed prior to daily opening

Ride Serial Number: Date: Location:

Performedby:

IMPORTANT: The following items are a minimum checkiist. Other items which
may be considered as standard check points in the industry must
also be inspected. Refer to the appropriate service manual for
specific procedures. Check applicable service bulletins for
additions or changes to this checklist.

Daily or every 8 hours of operation, whichever accurs first
General- Locomotive
Inspect the hitch bars for visible signs of wear or damage. Check for proper

installation of fasteners and hitch splice plates ............. .. .. ..o i

Inspect the wheels for visible signs of wear or damage. Check that wheel flanges are

NOLEXCESSIVELY WOTTE ... oo o e
Visually inspect the entire locomotive for broken, damaged or missing components .........

Check that all safety signs and decals are properly installed and legible ... ... ........... ..

General- Coaches
Inspect the hitch bars for visible signs of wear or damage. Check for proper

installation of fasteners and hitch splice plates ......... ... ... ..o i

Inspect the wheels for visible signs of wear or damage. Check that wheel flanges are

NOLEXCESSIVELY WOITI . ... it a e e
Visually inspect all coaches for broken, damaged or missing components ..................

Check the overall condition of the seats and {loors, including the anti-slip material ...........

Check the operation of the wheelchair ramp and wheelchair restraints (if equipped). Look

for broken, damaged of mMiSSINE Parts ... ... ... .. e
Check the overall condition of the closure bars and/or chains (if equipped) .................

Check that all safety signs and decals are properly installed and fegible ....................

Air System-Locomotive and Coaches

Check all air hoses, fittings and components for leaks and/ordamage .....................

Drain condensation from all air tanks (one on locometive and two oneachcoach) ..........

Inspection Checklist
Page 1 0f 6
IS
8 o8 §s2
. 0w
é 2T 0<O
a a m}
Q
Q Q
a Q a
a Q Q
Q m 0
a Qa
Q Q a
a a =]
a u
Q Q W]
a a Q
a Q a




C. P. HUNTINGTON (For d2.5L Engine) Inspection Checklist

This form must be completed prior to daily opening Page 2 of 6
Ride Serial Number: Date: Location:
Performed by:
S c £ 3
Q 02 w0
. . . . . S wE 859
Daily or every 8 hours of operation, whichever occurs first (continued) 5 @g 58 E
Track, Crossings, Station %] 2 OO
Carefully inspect the overall condition of the track over its entire route. Look
for obstructions and other obstaclesclosetothetrack ... ... ... ... oo a O a
Check the condition and operation of all crossing gates, lights and other traffic
COMITO EVICES .« vt ottt et et e e et e ettt et et e g a a
Check all fences, ramps, platforms, and gates at the station andotherareas ........ccoveeunnn ] a a
Engine, Transmission, Drive Line, Suspension, Wheels
Visually inspect the engine, transmission and all gearboxes for signs of leakage ............... a Q Q
Visuaily inspect the brakes for loose, worn, damaged or missingparts ....................... a a a
Check engine oil level; fillifrequired ... Q a a
Check transmission oil level; fillifrequired . ... . ... ... i W] a [
Check engine coolant level at the overflow tank; fill if required .......... ... a d a
Check that fuel tank is filled at the end of each day of operation ............... ..oy aa a
Check the engine air cleaner, hoses and connections for signs of damage .................... a a a
Check for proper lubrication of false drive wheel slide bars (2 places) ...............covnin a .|
Check for proper oil level false drive wheel oil cups (2 places) ..o, a d a
Train Operation
Check all controls and indicators for proper operation ....... .. ..o Q u o
Move the train a short distance and apply the brakes. Check for proper operation of the air
brakes at all wheels. Check the parking brake operation atall drivewheels ................... a Q Q
Run the train at least once over the entire course to observe the observe the overall performance
of the train in relation to past performance of the train ........ ... a a Q




C. P HUNTINGTON ( Ford 2.5L Engine) Inspection Checklist

This form must be completed prior to daily opening Page 3 of 6
Ride Serial Number: Date: Location:
Performed by:
§ < 23
5,8 3.l
g 8% L8t
Weekly or every 50 hours of operation, whichever occurs first S5 L& 888
General
All*Daily” checklistitems completed .. ... 4 u a

Engine, Transmission, Drive Line, Suspension, Wheels
Drain the engine crankcase and refill withnewoil ... ... ...

Check water level in the battery, fillifrequired ........... ... i,
Check for proper oil level in the drop-downgearboX .. ........oii i

Check for proper oil level in the worm gearboxes (4 places) ........ooovvivneiieneenn

cC 0 0O O
0o 0 o 0 o
cC O 0D 0 O

Check for lubrication of truck swivels (2 places per locomotive orcoach) ..................0. a

Air System-Locomotive and Coaches
Check for leakage at brake air cylinders (4 places pertruck) ... a a N




C. P. HUNTINGTON (2.5L Continental Engine) Inspection Checklist

This form must be completed prior to daily opening Page 4 of 6
Ride Serial Number: Date: Location:
Performedby:
5 = 2 3
8 L Tl
2 85 £S5
Every Two Weeks or every 100 hours of operation, whichever occurs first 3 2 g 848
General
a a a

All “Weekly” checklist itemns completed ...

Engine, Transmission, Drive Line, Suspension, Wheels
Check engine air cleaner; service if required ...

O
O
O

Check for lubrication of false drive wheel swivel pins (2 places) ... ... ...




C. P HUNTINGTON (FOt‘d 2.5L Engine) Inspection Checklist

This form must be completed prior to daily opening Page S of 6
Ride Serial Number: Date: Location:
Performed by:
§ < 23
© Q0 ®_9
B $5 S
] o
§ 23 88
Monthly or every 200 hours of operation, whichever occurs first
General
All “Every Two Weeks” checklistitems completed ... i . Q u a

Engine, Transmission, Drive Line, Suspension, Wheels

Replace theengine oiland filter. ... ... .. e ] a a
Check for lubrication of drive shaft u-joints (8 places) and ship joints (4 places) . .............. a d |
Check for lubrication of truck journal box bearings (8 places per locomotive orcoach) .......... ] Q Q
Check for lubrication of coach free wheels (4 placespercoach) ............ ... ... ... W a u
Check condition and tension of serpentine drive belt ........ ... .. ... ... .. ... ..o a a a
Check transmission oil coolers for buildup of dirt and debris; cleanasrequired ................. Q a a
Replace in-line engine fuel filter .. ... ... . i e o Q a
Check fuel pressure regulator/filter; replace ifrequired ... ... ... . .o ot A a Q
Clean eXterior OF €ngiNe ... .ottt d Q a

Every 2 Months or every 400 hours of operation, whichever occurs first
General
All “Monthly” checklistitems completed .. ... .. ... . ... ... a a u

Engine, Transmission, Drive Line, Suspension, Wheels
Cleanorreplace sparkplugs ....... ... .. .. ... i e a Q a




C. P. HUNTINGTON (Ford 2.5L Engine) Inspection Checklist

This form must be completed prior to daily opening Page 6 of 6
Ride Serial Number: Date: Location:
Performedby:
S s 2 3
§ L8 §g8
@ £ fgg
= & 5838
Annually or every 1000 hours of operation, whichever occurs first v =2 OO0
General
All “Every 2 Months” checklist items completed ............. ... ... a u a
Engine, Transmission, Drive Line, Suspension, Wheels
Replace transmission fluidand filter ........ ... i | Qa a
Replace serpentinedrivebelt .......oouii i aJ a a
Replace positive crankcase ventilation (PCV)valve ... a a a
Drain and flush engine cooling system; fill withnewcoolant ............... ... ... .. ... a Q o
Drain drop-down gearbox; fill withnewoil ......... ... ..o Q d Q
Drain worm gearboxes; fill withnewoil(dplaces) ... d Q a
Air System-Locomotive
Check and service air compressorunloader ... ... a | Q
Check and service airdryerasrequired ... ... .. L o a a
Check and Service aiF SOVEITIOT ... ovtv ettt v n i ee et i a i aeeees Q a d
Check and service coach emergency brake valve (ifequipped) .................. ... .. Q a a
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36-Foot Double-Decker Carrousel Service Manual

36-FOOT DOUBLE-DECKER CARROUSEL CRM

MODEL NO. 420 RIDE CLEARANCE DINENSIONS:
CENTER HUB HEIGHT - 20°.9%1"

TR ] CENTER POLE HEIGHT - 760117

CORNCE DMMETER - 36°.5"
DATE OF MANUFACTURE: — LOWER FLOOR DIAMETER - 37 -6°

MAXIMUM PASSENGER CAPACITY: RIDE SPEED:
LOWER LEVEL. 32 ADULTS AND 24 CHLDREN (7.800 bs ) MAXIAIM 5 RPM COUNTER-CLOCKWSE
UPPER (EVEL 12 ADULTS AND 3 CHILDREN (2,780 bs.) -

RIDE CYCLE:
NUMBER OF SEATS: 20 MMUTES RECOMMENDED
MRUTE S MAKWVEM

LOWER LEVEL 24 HORSES AND 2 CHARIOTS OR SPINNING TUR 15
UWPPER LEVEL #HORSES AND 2 CHARIOTS
MAXIMUM RIDE WEIGHT EMPTY:
MAXIMUM SEAT CAPACITY: 3403815
HORSES - 1ADULT OR | CHLD {AVERAGE WEIGHT 17014 | ADD SO0 s FOR FIMAL
STAMDARD LOWER LEVEL CHARIOT - 4 ADULTS OR 6 CHILDREM (680 b3 )
STANDARD UPPER LEVEL CHAROT - 2 ADIATS OR 3 CHILDREN (34018}
HANDICAP CHARIOT - 2 ADULTS OR 3 CHILOREN (340 1bs.)
SPHNNNG TUB - 4 ADULTS OR 4 CHLOREN (530 ls. |

MAXIMUM UNBALANCE
MAXIMUM LOWER LEVEL 9 ADULTS OM ANY ONE SIDE (153010s.)
MAXM M UPPER LEVEL 3 ADULTS O ANY ONE SIDE (S0 1bs.}

MINIUM PASSENGER HEIGHT:
42 NCHES - UMACCCMPATED B8Y ADIATUNMLESS ADEUATELY SECURED

MAXDHUM WIND SPEED:
35 MPH OPERATING, D0MPH STATIC

POWER REQUIREMENT :
DRIVE - 8.3 kvA

LIGHIS - 15 nvA

CTONTROL TIRCLET - 3.7 kVA
TOTAL - 27 s¥A

08730 vOLT IPHASE 60tz

REFER TO INSTALLATICN DRAWING FOR SFECIFIC FOOTIHG LOCATIONS AHD MAXIMUM INDIYIDUAL GROUND LOADS

MANUFACTURED IN THE U.S.A. BY CHANCE RIDES MANUFACTURING, INC.  né stmanasmontoncas ctmensors.

IMPORTANT: The specifications shown are for reference only.
Always referto the nde information plaque on yourride
for specifications.

The ride information plaque is located on the lower.
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36-Foot Double-Decker Carrousel Service Manual i

36-FOOT
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INtrOCGUCEION 1evevreemecenrarrrresasmnressisnrasarasseenssssnserasassnssassnanans ! (Issued September, 2003)
TO the OWHNET ceeeeerrienremesiencssrsrensmmssassnssassansrassssansaniaans u
Intended USeS ..coverieecrisminsinininisnisaninanasssassaress ansasanmusas Il
Ride Information Plague .....ccoeiminrcnncmnensininnissnannnnn 1| Chance Rides Manufacturing, Inc..
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E-mail rides@rides.com

*  Additiona! table of contents are provided in these sections




Chance Rides Manufacturing, Inc.

" Tothe Owner

This manual is your guide to safe, productive operation. Read it carefully.
It will help reduce trial and error learning and minimize downtime caused by
improper maintenance. '
For additional information, contact the Customer Service Department at
CHANCERIDESMANUFACTURING,INC.

NQTE: Because wetrytoimprove every CHANCE product,
specifications and product design are subject to
change without notice.

Intended Uses

The equipment described herein is intended to be used by a commercial
operator to provide a service to the buyer’s customers. As a commercial
operator, the buyer agrees to operate and maintain the equipment for its
intended use ina professional and competent manner as per recommendations
and instructions from CHANCE RIDES MANUFACTURING, INC,, ASTM
standards on amusement rides and devices, applicable governmental
standards, and good commercial practices using professional and competent
mechanics and operators. If at any time, and for any reason, the equipment
cannot be adequately and safely operated for its intended use, buyer agrees
not to operate the equipment until proper repairs or corrections are made.

Ride Information Plaque

The ride information plaque is mounted to the main tower structure in the
center of the ride. The plaque lists ride specifications, operating dimensions,
ground loads, as well as modef and serial number and date of manufacture.
When ordering parts or requesting information from the Customer Service

- Departmentat CHANCE RIDES MANUFACTURING, INC., always specify

the model and serial number of your ride. Record this information in the
spaces on the plaque shown,



36-Foot Double-Decker Carrousel Service Manual

MOCEL NG 420

oare or warwrcrures: |

MAXIMUM PASSENGER CAFACITY:
LOYWER LEVEL 32 ADULTS AND 24 CHLDREN ({78005 )
UPPER LEVEL 12 ADULTS AND 3 CHRDREN (2760 b8 |

RIDE CLEARANCE DIMENSIONS:
CENTER HUB HEIGHT - 20917
CENTER POLE HEXGHT . 2681
COHMCE MWMMETER - 1657
LOWER FLOOR DIAMETER - 37.6°

RIDE SPEED:
MAXIMUM 5 RPM COUNTER-CLOCKWISE

RIDE CYCLE:
NUMBER OF SEATS: 20 MNUTE S RECOMMENDED
LOWER LEVEL 24 HORSES AND 2 CHARIOTS OR SPINMING TUB 25 MOUTE S MAXMUN

UPFER LEVEL 8 HORSES AND 2 CHAROTS

MAXMUM RIDE WEIGHT EMPTY:
34,038 lbs

AUD 550 05 FOR FiIAL

MAXIMUM SEAT CAPACITY:

HORSES . 1 ADULT OR | CHLD {AVERAGE WEIGHT 170 bs)

STANDARD LOWER LEVEL CHARIOT - 4 ADULTS OR 6 CHILDREN (630 1bs
STANDARD UPPER LEEVEL CHARKOT - 2 ADULTS OR 3 CHILDREN (340%bs.)

36-FOOT DOUBLE-DECKER CARROUSEL

HANCIC AP CHARIOT - 2 ADULTS OR 3 CHLOREN (340 1bs 3
SPIING TUB - 4 ADATS OR 4 CHILDREN (38025 )

MAXIMUM UNBALANCE :
MAXMUM LOWER LEVEL 9 ADULTS OM ANY ONE SIDE 115303}
MAXIMLIM UPFER LEVEL 3 ADLLTS ON ANY ONE SIDE (510 bs.)

MIMIMUM PASSENGER HEIGHT:
42 NCHES - UMACCOMP AMED BY ADULTUNLESS ADEQUATELY SECURED

NEIT
b gl

MAXIRLH WIND SPEED
35 MPH OPERATING. 30 MPH STATIC

PFOWER REQLMREMENT
DRIVE - 8.3 kvA
UGHIS - 15 VA
CONTROL CRCUT - 3.7 kVA

Wwr

TOTAL - 2T1VA
200,230 vOL T IPHASE. 80 Hz

REFERTO INSTALLATION DRAWING FOR SPECIFIC FODTING |, OCATICHS AHD MAXIMUM INDIVIDUAL GROUND LOADS

IMPORTANT: The specifications shown are for reference onfy.
Always refertothe ride information plaque on your ride
for specifications.

The ride information plague is located on the tower.

MANUFACTURED IN THE U.5.A. BY CHANCE RIDES MANUFACTURING, INC.

[ ‘——-wn-‘
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~"36-Foot Double Decker Carrousel Set-up Manual 1

SET-UP

General Information Contents
This manual provides detailed instructions for setting up and tearing down INErodUCHON « e eeee e eeeeeaisn 2
the ride. The general sequence is given for carrying out each procedure and Set-Up DOMY ..o 2
should be followed. If the size of the set-up crew permits, some steps can Hand Pump Operation............ 3
be performed simultaneously. Extra caution must be used, however, tokeep Lift Jack Operation ................. 4
all workers clear of any potential hazard. Set-Up Procedure ...........cccc..u... 5
Towerleveling.....c.cccooveeieenies 5
WARNING: The set-up procedure in e S —
this section requires wind speeds of Crankshafts .........coococeoecrens 18
LESSthan 25 mph. If set-upis attempted Crankshaft Timing ............... 19
with wind speeds exceeding 25 mph, serious Lower Sweeps
personal injury and/or equipment damage may and Upper Floors.............. 20
occur. LowerFloors...c.cocovivvivevinnnn 22
Horse Installation................... 24
Upper Level Inner Panel
nd Ceiling Installation ...... 27
WARNING: When settinguportearing Lo?mgrlm;er?:’g:?els ............... 28
down the ride, never allow bystanders Comice and Headshield
and/or otherworkers inthe area. Always INStallation .........cccovevucencrns 30
know the whereabouts of all workers during the . Tent Top Installation............... 32
.- entire set-up or tear-down procedure. : b OFINGl e 34
CAUTION: Precautions for personal
safety must be observed at all times
when setting up or tearing down the
ride. Be aware of elevated area, pinch points,
suspended loads, moving equipment, etc. Keep a
safe distance from these hazards to avoid serious
personal injury.




2 ChanceRides Manufacturing, Inc.

Introduction

Set-up Dolly o
Ride set-up is accomplished with the aid of the set-up dolly. Using the dolly,
The center pole can be installed before the tower is raised to its normal
operating height. .o

The dolly incorperates a manually operated hydraulic leveling system and
an electrically powered lift mechanism, '

Electrical Connections _ :
Before starting to set up the ride, electrical power must be connected as
follows:

1. Checkthe main powercircuit breakerin the main electricalbox. Make sure
itisinthe “OFF” position. The main electrical box islocated onthe tower.

2. Ground per local code.

IMPORTANT. Make sure the small ground wire of the power cable
is connected to an adequate ground per local code.

3. Connectthe mainelectrical power supply to the ride. Check the electrical
specifications on the ride information plaque for the power requirements
of the ride. Note the color cading of the power cable.

.-+ GROUND-Greenwire
*+  NEUTRAL:White wire
+  3-PHASE - Black, red and blue wires

NOTE: Temporary electrical power can be connected to
operate the lift and work lights onfy. Minimum power
supply is 208 volt/60 amp, 3-phase, 60 Hz.




36-Foot Double Decker Carrousel Set-up Manual 3

Hand Pump Operation

The set-up dolly is equipped with four leveling jacks. The jacks are
hydraulicallyextended and spring retracted. A locking nutis provided tohold
the jack in any extended position. A hand pump provides hydraulic pressure
forthe leveling jacks. Control valves for the pump and each jack are provided
to direct the oil as required.

Hand Pump Valve- This valveis iocated on the hand pump. Close the hand
pump valve (clockwise}to extend the selected jack. Openthe valve (counter-
clockwise) to release pressure and retract the jacks.

Leveling Jack Control Valves - These four valves, one foreachleveling jack, .
are located on a manifold next to the pump. Open the appropriate valve and
operate the pump to extend each jack. Close the valve to maintain pressure
until the ride is level and the locking nuts are all tightened.

Set-up dolly hydraulic hand pump

Leveling jack control valves

Hand pump valve




4 Chance Rides Manufacturing, Inc.

Lift Jack Operation

Tower lift is accomplished with a'pair of screw-type lift actuators. Two
synchronized electric motors keep the tower level as it is raised. A hand
control box is provided to allow operation of the lift actuators from outside
the ride area. :

The hand control box installs into the receptacle in the main electrical box.
mounted to the tower. Two switches control “RAISE” and “LOWER”
functions. :

IMPORTANT: Always turn off the main power circuit breaker before
connecting the hand control box To the receptacle.

The correct phase rotation must be observed for the
sel-up dolly controls and limit switches to function
properly. Ifthe functions of the control switches are
reversed, incorrect phase rotation is indicated. Do
not operate the set-up dolly until this is corrected.




36-Foot Double Decker Carrousel Set-up Manual 5

I
Set-up
procedure

TowerLeveling.

l. Refertothe operatingdimensions ontheride informationplaque. Locate
the center of the ride.

NOTE: The correctfloorheightisimportant for safe operafion
of the ride. Refer to the nominal floor heights listed
onthe ride information plaque when surveying the set-
up site.

The ride must be set up and bolted fo a concrete
foundation. Specifications of load requirements for
the foundation are available from the factory (referto
"Foundation Drawing"forthe specific model carrousel).

20' 1" radius
(36-foot model)

* WALKWAY

MGR-31




6 ChanceRidesManufacturing,inc.

Leveling jack

Ground clearance
2-1/2" with tongue
5-1/2" without tongue

Total length

L
2" between 55"
base Plates
Total width
6'5" \ _

2. TRoll the dolly into position.

NOTE: The tower assembly is shipped on the set-up dolly.

3. Place a jack pad under each of the four leveling jacks.

4, Use the hydraulic leveling jacks to raise the dolly high enough to take
the weight off the tires. Using a bubble level on the tower structure, level
dolly from side-to-side.




NOTE: The hydraulic jacks have a 4" stroke. As a jack

reaches the end of its stroke, the pump will become:

harder to operate. Do not extend the jacks past this

point. Damage to the jack can resulf.

Level the dolly from end to end, using a bubble level on the tower
structure. Adjust the leveling jacks as required until the tower is level

fromalldirections.

Turn the locking nuts on each leveling jack up against the base of the

jack. Tighten the nuts by hand.

leveling only, and the jacks cannot be

expected to maintain their position
indefinitely. Be sure the locking nuts on all four
jacks are tightened. Open the four leveling jack
control valves and the hand pump valve to relieve
hydraulic pressure, so the entire weight of the ride
is on the locking nuts.

g - WARNING: The hydraulic systemis for

If this procedure is not followed, loss of hydraulic
pressure due to leakage or oil expansion due to
heat may cause the jacks to extend or retract,
making the ride unstable. Injuries to workers and/
or bystanders can result.

Leveling jack —__ |

Locking nut

Do not use
wood blocks

Jack pad

36-Foot Doubie Decker Carrousel Set-up Manual 7




8 ChanceRides Manufacturing, Inc.

NOTE: During the r'earidd wn procedure, extend the leveling
jacks slightly to fake the load off the locking nuts to
allow loosening the nuts.

IMPORTANT: Afterthe locking nuts have all been tightened, check

the tower again lo ensure proper leveling.

Use the following procedure to check the nominal
height of the ride before continuing with the set-up.

o

Mark a circle around the center of the ride, to indicate the overall floor

- and walkway area, as shown. Refer to the operating dimensions on the

10.

11.

i2.

13,

ride information plaque.

Attacha string line as shown. Eyelets are provided on the upper corners
of the tower frame. '

Usingaline level, hold the string line tautand level. Measure thedistance
between the string and the ground at various points within the circle.
Move the string to the other corners of the tower frame and continue
measurement,

The ground must be between 46 and 50 inches from the level string line
atEVERY POINTWITHINTHECIRCLE.

If the ground is either too high or too low in any area, raise or lower the
tower as required, repeating Steps 1 through 7. If necessary, make
corrections to the installation area to obtain the required level area.

Connect the set-up dolly power lead to the main control box. Turn on
the main power circuit breaker. -

Iy




36-Foot Double Decker Carrousel Set-up Manual 9

String Line

Line level

20' 1" radius

Mark floor and walkway area




10 ChanceRides Manufacturing, Inc.

TowerErection

Position the tower extension so
the longer cross bar tubes are
‘on the rear side of the dolly .

Tower extension

Remove transport pins
before lifting tower

Remove lower bar from dolly to
install tower extension, then install
it again after tower extension is in

Check for proper | place. (This process will be
installation of lynch pins Lifting bar repeated to install the tower base)
(4 places) :
Lynch pin .
(Seedetail) . - -

DETAIL



36-Foot Double Decker Carrousel Set-up Manual 11

Check the lynch pins which secure the lifting bars to the 1ift tangs on the
set-up dolly as shown. The lifting bars must be secured to the lift tangs
before the tower is raised.

The tower is secured to the dolly by four transport pins. Remove these
pins. . ' :

Stand outside the ride operation area and use the hand control box to
carefully raise the tower. Watch the tower closely as it is raised.

raising or lowering with the set-up

dolly. Do not stand under the sweeps as
it is being raised or lowered. Serious personal
injury can resulit.

g WARNING: Stay clear of the ride while

When the tower is fully raised, remove the lower bar on the back of the
set-up dolly. Move the tower extension into position.

IMPORTANT: The tower extension must be positioned with the
longer cross bar tubes foward the back side of the
set-up dolly.

Lift the tower extension onto the front of the dolly and align it with the
tower.

After the tower extension is in place, instal] the lower bar on the rear of -
the dolly, under the longer cross bar tubes of the tower extension.

Carefully lower the tower onto the tower extension. Make sure the tabs
engage to align the tower with the extension.




12 ChanceRides Manufacturing, inc.

Tower

Tower extension

10.

11.

12

5/8-11 grade 5 capscrew.
. Tighten to 95-115 ft-ibs

Install 5/8-11 Grade 5 capscrews inall 16 connections betweenthe tower
and tower extension as shown. Tighten to 95-115 ft-1bs.

Rerove the-lynch pins from the lifting bars and remove them.

Lower the tower lift jacks completely. Install the lifting bars through the
tower extension. . Install the lynch pins to secure the lifting bars to the
lift tangs.

Stand outside the ride operation area and use the hand control box to
carefully raise the tower.

Repeat Steps 4 through 9 to install the tower base. After the tower base

is bolted to the foundation, retract the leveling jacks completely and
remove the dolly. :

S
t



13.

14,

15.

16.

17.

" 36-Foot Double Decker Carrousel Set-up Manual 13

Install the outriggers and turnbuckles with pins and hairpins.

Tighten the turnbuckles by hand until the outrigger pads contact the
foundation. Tighten each urnbuckle two more full ums. Tighten the
lock nuts-against the turnbuckles. DONOT OVER-TIGHTEN!

Secure the tower base and outriggers to the foundation as required (re fer
to "Foundation Drawing” for the specific model carrousel for loads).

Adttach the center pole hinge to the top of the tower and secure with the
pin and retainers.

Use a suitable crane or hoist, raise the center pole to the upright position.
When it is fully upright, instail fasteners in the flange connection and
tighten to 565 to 690 ft-1bs.




14 Chance Rides Manufacturing, Inc.

Upper Sweeps

NOTE:

IMPORTANT: -

Release the brake at the base of the drive molor to
allow the ride to be turned by hand.

THE UPPER SWEEPS ARE NOT IDENTICAL AND
MUST BE INSTALLED IN A PARTICULAR
LOCATION ON THE RIDE AS SHOWN IN THE
FOLLOWING “UPPER SWEEP LAYOUT".

NOTE THE FOLLOWING DIFFERENCES
BETWEEN SWEEPS:

* Halfthe upper sweeps are electrically wired,
and can be identified by sockets and plugs
on the top or bottom of each upper sweep.

« Two upper sweeps have provisions for
attachmentofthe swayrodson the underside.
These two sweeps will be installed 180°
apart, on opposite sides of the ride. Neither
of these sweeps is electrically wired.

Before installing any upper sweeps, identify these
differences and note the position of each sweep as
shown in the following illustrations.

A

install the

personal injury. Install the upper sweeps at evenly
~ spaced points around the ride to keep it balanced. .
Install one upper sweep, then skip two spaces and

until all sweeps are installed.

WARNING: Ifthe ride becomes out-of-
balance as it is erected, the tower can
overturn, which can result in serious

next sweep, continuing around the ride

A

sweeps.

Serious injury can result from contact with the

CAUTION: Stay clear of the upper
sweeps while the ride is being rotated.
Extreme care must be exercised.
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Sweep Layout - 36-Foot Carrousel

Electricallywired
sweep

Nonwiredsweep

Electrically
wiredsweep

Non-wiredsweep
withswayrod
mountbracket

Electrically
wiredsweep

Non-wiredsweep
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Install the guy rods for one upper sweep on the hook al the top of the
hub.

NOTE: Each upper sweep has three guy rods.

Locate one of the non-wired sweeps. This will be referred to as Upper
Sweep#1. )

Install Upper Sweep #1 into the hub. Note the position of the sweep in
relation to the electrical distyibution box (refer to “Upper Sweep Layout”
in this section). With one worker on the end of the sweep and another
at the guy rods, lift the sweep slightly and attach each guy rod to the
sweep with a pin and hairpin.

fMPORTA NT: The guyrods must be securely attached at both ends
or the sweep can fall.
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Repeat Steps 1 and 2 to install all remaining upper sweeps and guy rods'
in their correct locations.

Install the spreader bars and secure to the upper sweeps with hairpins
as shown.

NOTE: Ifthe ride is equipped with one or more chariots, note
the location of the chariots. Install the spreader bars
without bearings at these locations.

=

Spreader bar
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Crankshafts

1. Install the crankshafis. Remove the special clamping bolt from the

~ universal joint. Install the joint onto the gearbox, then install the special

clamping bolt, making sure it engages the groove in the gearbox output
shaft. Install the special nut and tighten the nut 10 75 fi-lbs,

Gearbox

. Crankshaft

Clamping bollt,
hardened washer
and lock nut

IMPORTANT: If the ride is equipped with one or more standing
horses, note the location of the “stander”. install
crankshafts with no offset {“throw”) atthese locations.

If the ride is equipped with kangaroo and/or okapi
animals, note its focation and install the special
crankshaft with _a shorler offset (“throw’) at this
location. ' ' ‘
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IMPORTANT: Do not substitute different fasteners for the special
clamping bolt and nut provided with the u-oint.
Tighten the nuf to 75 ft-Ibs.

CAUTION: The crankshaft universal
joint must be properly installed to
prevent the crankshaft from slipping.

The splined shaft of the gearbox must be fully
engaged in the splined coupling of the universal
joint. The special clamping boft must engage the
groove in the gearbox shaft.

Specialclamping
bolf and nut

Splined gearbox shaft

Special clamping
boit and nut \ s

Splined gearbox shaft

Splined coupling

: Cfah-kshaft—ﬁnﬁing

IMPORTANT: Toachieve anappealingride operation, the crankshafts
must be “timed” correctly. To accomplish this, all
crankshafts must be installed so that as the ride
rotates past a given point, each crankshaft is in the
same position as it passes that point.

For example, if the outer crank on one crankshaft is
pointed straight up as it passes one corner of the
tower, instalf each remaining crankshaft so itis in the
same position when rotated past the same corner.
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Lower Sweeps and Upper Floors

IMPORTANT: THELOWERSWEEPSARENOTIDENTICALAND

MUST BE INSTALLED IN A PARTICULAR

- LOCATION ON THE RIDE AS SHOWN IN THE
FOLLOWING “LOWER SWEEP LAYOUT".

Note that two of the lower sweeps are electricallywired
and can be identified by sockets and plugs on the top
orboltom of each sweep. These two fower sweeps
must be located 180°apart, on opposite sides of the
ride. r :

Cne electrically wired lower sweep is for the optional
wheelchairramp; the otheris for the optional spinning
tub. If the ride is not equipped with these options,
these sweeps still must be located as described in
relation to the electrical distribution box.

The remaining lowersweeps are not wired.

Before installing any lower sweeps, identify these
sweeps and nole their positions as described.

balance as it is erected, the tower can

overturn, which can result in serious
personal injury. Install the upper sweeps at evenly
spaced points around the ride to keep it balanced.
Install one upper sweep, then skip two spaces and
instail the next sweep, continuing around the ride
until all sweeps are installed.

g WARNING: ifthe ride becomes out-of-

CAUTION: Stay clear of the lower
sweeps while the ride is being rotated.
Extreme care must be exercised.

Serious injury can result from contact with the
sweeps.

1. Installall the uppersweeps into the centerpole one ata time. Instail floor
hanger rods between the upper sweeps and the lower sweeps as they .
are installed. ) ‘ . \.
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2. Install the lower sweeps and secure them to the floor hanger rods.

3. Instal]l all floor sections. In the step locations, be sure to leave out the
floor section(s) below the spreader bars without crankshaft bearings.

Lower Sweep Léydut

Non-wired
sweep
Electrically wired
Non-wired sweepfor
Sweep spinningtub
SpinningTub
(fequipped)
Noq-wiredsweep
Non-wiredsweep mwr(;i‘hjswa[ ! Y mdlet

sweep sweep
Electrical
distribution
boxe
Nonwiredsweep Non-wiredsweep
Flectricallywiredsweep Non-wired
forwheelchairramp sweep
Sormindone
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f“n
»

Lower Ceiling Installation
1. Instalithe innerpanels around the center pole on the upper floor, Secure

with fasteners and install the pancl trim at the joints.
2. Slide an inner ceiling panels into place in the channels between the

sweeps, then install fthe outer ceiling panel.-- '

W/ Pin and hairpin

Ceiling panel

3. Install a pin and hairpin at the outer edges of each outer ceiling panel.
Slide the panels outward against the pin. As each ceiling section is
installed, install the electrical jumpers. -

4. Onthe lower floor, install two upper inner panels. Install a column over

the edges of the two upper inner panels and secure with fasteners
o ., . provided. Install the electrical jumpers.to the upper inner panels and
o . " ‘columns: Continue going counter- -clockwise untllalipanelsandcolunms'
AR are installed..
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LowerFloors

IMPORTANT: Ifthe ride is equipped with a wheelchair ramp and/or
a spinning tub, install the electrically wired floor
hanger rods on- the inside location on the special
electricafly wired lower sweeps. Connect the cables
fothe lower sweeps. .

2. Instalithe lower floor supports. The nutat the bottom of the floor han ger
must engage squarely in the slot of the floor support.

NOTE: The floorhanger rods are adjusted atthe factory, and

the bottom nut is secured with a set screw. All floor
hanger rods must be adjusted to the same length.

3. Install the lower floor sections. Ifthe ride is equipped witha chariot and/
or spinning tub, be sure to install the correct floor section(s) below the
spreader bars without crankshaft bearings.

NOTE: Ifthe ride has awheelchair ramp and/or spinning tub,
connectthe electrical cable between the floor hanger
rod and the floor section. The wiring must be routed
through the special floor hanger rods.

4. TInstall the four sway rods and tighten all floor nuts. Use the turnbuckles
to adjust the sway rods so the floors are concentric about the center of
the ride as shown. Tighten the locknuts against the turnbuckles.

Measure the distance
from each side of the
tower to the inside of the
lower floor platform. All
measurements taken at
“A” must be within 1/2"
"of each other.
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Horselnstallation

NOTE: The folfowing procedure applies to installation of

horses onboththe upper andlower leveis. Differences
between the two locations are noted. :

In general, itis recommended that ihe_inné‘.r" rows of
horses beinstalled first, working outward to the outer
row of horses. B

In locations where two-piece horse poles are used,
instalf the upper section of the horse pofe first as
noted.

1. Rotate the crankshaft untit one crank is in the down position. Hook the
horse pole over the crankshaft bearing,.

IMPORTANT: The hook onthe horse pipe can face either inward or

outward, but all hooks must face the same way.

On the two-piece horse poles for the upper level
horses, donot hookthe horse pole overthe crankshaft
bearing at this time.

2. Slip the horse pole through the sewn loop in the end of the safety belt
or wrap belt around pole.

NOTE:' The lock end of the safety belt must be removed fo

wrap the belt around the horse pole. Be certain to
assemble the parts exactly as shown in the following
illustration. The belt will slip if it is not installed
correctly.. : "~

3. Instal] the horse and horse step. Secure the step to the pole with a
capscrew and lock nut. Lower the horse over the step, engaging the

locator pins.

NOTE: Forhorsesonthe lowerlevel, installthe horse on the

lower section of the two-piece horse pole. These
must be installed AFTER the upper section of the
horse pole is installed.



36-Foot Double Decker Carrousel Set-up Manuai 25

NOTE: Thefollowing steps describe the installation of horses.
Start with the innerrow (small horses), then the cuter
row(largerhorses). If"Chance-style*horses are used
ornthe outside row, distribute the “head up "and *head
down”horses evenly aroundthe ride. Pay attentionto
the position of any standing horses. The “standers”
must be installed at locations with no crankshaft
offset. The kangaroo and/or okapi must be installed
at locations with 3" crankshaft offset.

DETAILA

Thread belt across
serrated edges

MGA.5¢

See Detail “A” for ' /

hook installation
4 DETAILB
— \

Wrap around Insert horse pole
horse pole ~Or-  through sewn
loop during setup

Horse pole and hook

\

Safety belt
(See detail “B”)

Install pin and hair pin .
(portable model rides)
or capscrew and lock nut
(park model rides)

Horse step

Pedestal




26 ChanceRidesManufacturing,inc.

On upper level horses, slide the closeout cover onto the upper section
of the two-piece horse pole. While holding the cover. move the horse
pole into a vertical position so that it goes through the opening into the
floor.

On the lower level horses, slide the pedestal onto the hoise pole. While
holding the pedestal, move the horse pole into position. Engage the
pedestal into the floor socket and twist it counter-clockwise to lock it in
place. Make sure it is securely engaged by twisting back against the lock.
Tighten the six capscrews on the bottom of the pedestal after it is
engaged in the floor sockct.rThcn, tighten the thumbscrew and jam nut.

NOTE: Certaincarrouselanimals require the use of a pedestal
specifically for that animal. These pedestals will be
labeled. Make sure that the correct pedestal is used
on these animals.

On the lower level horses on two-piece horse poles, install and tighten
the fasteners which secure the lower section of the horse pole to the
upper section.

Repeat this process until all horses are installed.

If the ride is equipped with a chariot and/or spinning tub, install these
components into the floor locations provided. Install all fasteners to
secure these components.

NOTE: Iftheride is equipped with a wheelchairramp, secure
the chariot with four plugs in the chariot mounting
slots. Fasten the plugs to the floor with the hardware
provided.

Afterall horses are installed, check the horse ha'nger'bearing stop collars

and adjust as necessary. Locate the closeout covers on the upper floor
s as to allow the horse pole to move freely through its entire range of
travel. Secure the covers to the floor.
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LowerLevelUpperInner Panellnstallation
1. Onthe lower foor, install two upper inner panels.

2. Installa column over the edges of the fwo upper inner panels and secure
with fasteners provided.

IMPORTANT: Be sure upperinnerpanels stayéecure‘lyengaged on
the sweeps as the columns are instalied.

3. Install the electrical jumpers to the upper inner panels and columns.
4, Continue going counter-clockwise until all panels and columns are '
installed..

Upper inner panel

27
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LowerlInnerPanels

Install lefi-hand and right-hand pancl supports on three sides of the
tower extension.

NOTE: Left-hand panel supports have attachmg plates that
angle to the feft. Right-hand panel supports have
attaching plates that angle to the right.

On the side of the fower where the main electrical
control box is mounted, install the left hand panel
supportonly,

Install a cross brace on each set of left-hand and right-hand panel
supports and secure with capscrews and nuts, but do not tighten yet.

Install seven lower inner panels on panel supports by inserting panel
keyhole plates over the panel support plates as shown and secure to
adjacent panel with two pins. '

NOTE: The fowerinner panel with the access door does not
instalfon apanelsupport. This doorprovides access
to the efectric control panefon the tower extension. It
attaches to the adjacent panels.

Adjustthe lowerinner panels to clear the upper inner panels, then tighten
the capscrews on the cross braces

LowerColumns

L

Install the lower column assemblies at the junctions between the lower

. inner panels. Hook the upper bracket over the top of both panels, then
insert the retaining stud through the space between panels. Secure with-

the retainer clip and lock nut.

Install power cord from main control box to the upper electric socket of
the lower columm immediately to the left of the lower inner panel access
door.

Install power cord from the lower electric socket of the lower column to
the adjacent lower column.

Repeat step 3 for each lower column until all columns have been
connected.



Installleft-hand

panel support only

on front side
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Install left-hand and
right-hand pan_el supports
(three sides)

Position panel with door
t{o provide access to
main control box

Install cross brace
with capscrews
and nuts

Instaill lower columns at
each panel junction

J

Lower column installation
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Upper Level Scenerylinstallation
gn_r;_er P:):mels, Cornices, Headshields and Upper
eilings

1. Installthe inner panels around the center pole on the upper floor. Sceure
with fasteners and instail thie panel trim at the joints.

2. Install the cornice hanger brackets with pins and hairpins,

PJ

Instal) the cornices. Install the corresponding ceiling panel above the
crankshaft and spreaders after each cornice is installed. Slidc the edges
of the ceiling panel into the channels on each sweep.

Cornice and
headshield
hanger bracket

NOTE: The upper ceilings are made as feft and right hand
parts, depending upon the location of the electrical
connector. Install the correct ceiling panel in each
location or the electrical jumper will not reach the
receptacle in the sweep. The ceiling panel lights
operate on low voltage, and the receptacles are
different than those for the cornice. This prevents
incorrect connection of the electrical jumpers.

Cornice

Insert edge of ceiling panel
into channel on sweep

Headshi_e'ld

Ceiling panel
{Install with cornice as described
in the following topic)
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NOTE: Cornices are made with both male and female
elecirical plugs at the ends, or with only a male
electrical plug at one end. These plugs are for
attaching the power cords from the headshields.
Alternate these right hand and left hand cornices.
See illustration below.

Install the headshields.

Install power cords from headshields in this manner:

«  Connectpower cord from the headshield male plug to the electrical .
outlet for headshield on an electrically wired sweep.

«  Comnectpower cord to the female receptacle onthe adjacent cornice
assembly for headshield on an non-wired sweep. Install the
headshields. Install the electrical jumpers between the sweeps and
the cornices and headshields as shown.

NOTE: At this point, the canvas tent top can be installed, if

desired. Refer to “Tent Top Installation” in this
section.

Headshield Headshield

o power cord to power cord to
2 %Fl electrically female plug on
o !H_; o wired sweep cornice
5 ‘| o
L

No Male Male Female
electrical plug electrical plug electrical plug electrical plug
Electrically — Non-wired/

wired sweep sweep
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Tent Top Installation
1. Stand up the tent pole and pinin place. Make sure the jack screw is fully
retracted.

2. Ifthe ride is equipped with a crown or finial, install it over the tent pole
before the fabric top is instatled. Connectthe jumper from the crown ot -
finial to the distribution box.

3. Lay out the fabric top over the guy rods.

4. TFasten the split ring together on top of the tent pole by installing the
bolts and washers through the ring halves into the tent pole flange.

Split ring

Tent pole flange

Jack screw

Tent pole

5. Lace the two tent halves together as shown on the following page.
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Pull first loop through first eyelet at
the top of the tent top halves.

T pulf second loop through

Lace rope eyes together second eyelet and then up

as shown. through first loop.
S ' Start at the center of the tent top and
work outward, puffing the haives
tightly together.

Continue lacing in the
same manner as the ®
second loop. N

MGR-42

Upon reaching the bottom, feed the
single rope through and tie off as
- desired. : .

6. Snap the tent top fabric to the comices.

7. Tum the jack screw handle to raise the top high enough to install the
quarter poles. Continue to raise the top until taut.

NOTE: The tent top can also be laced from the bottom up,
allowing easier access to the crown or finial for light
bulb replacement and other maintenance. Use the
method described above, but start a the bottom.
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~
Final
IMPORTANT: If the brake on the drive motor was released during
set-up, itmust be engaged before the ride is operated.
1. Tum off the main power circuit breaker in the main electrical box.
2. Disconnect the hand control box and connect the operator’s controt
console. T
3. Inspect the entire ride for opstructions. Remove all racks, tools, loose
components and other objects from the ride area.
4, Install the perimeter fences and gates,
5. Install the side walls, if equipped.
6. Testrunthe ride, using the instructions in the “Operation” section of this
manual.
\
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OPERATION

" 36-Foot Double-Decker Carrousel Operation Manual 1

(Revised October 9, 2003)

*

General Iinformation

Safe operationisa combined responsibility and effort of the ride manufacturer
and the owner/operator. This manual provides detailed information on the
operation of the ride and provides the operator with important safety
information.

All operators must be thoroughly familiar with the contents of this section
before attempting to operate the ride. This information must be immediately
available to all operators of the ride.

Contents
Operator Selection
and InsStruction ...............ccccoeeeene 2
Operator's Controls .................... 4
Loading........cccovuvvnereiniciiiiiaiene 8
Standard Loading .................. 10
Optional Handicapped
Accessible Loading features 10
QOperator's and
Attendants’ Positions............. 16
Operating the Ride ................... 17
Emergency Procedures ........... 18

High Wind Precautions............. 19
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I
Operator Selection
and Instruction

1.  Select competent, matare operators, cépablc of ﬁnderstanding the

function, use and control of amusement rides.

Instruct each operator fully in the proper use and function of the ride he/
she is to supervise, includipg:
~a.  Controls and procedures for normal and emergency operation.

b. Manufacturer’s recommended maximum speed and load.

c. Manufacturer’s recommended length of ride time and frequency
of repeat rides. '

d. Any foreseeable misuse of the ride as determined by the
manufacturer or owner, or by special conditions such as weather,
location or crowds. '

e. Each operator must have immediate availability of the
manufacturer’s operation manual for the ride he supervises.

Require the operator to inspect the ride he supervises before each day
of operation.

a. Determine that no portion of the ride is damaged, missing or worn
insncha manner thatit is unsafe, or that can develop into anunsafe
condition.

Report any irregularities 1o superintendent or owner.

c. Ifany irregularities are found, do not operate the ride until such

condition is corrected. '

Instruct operators to allowno passenger to ride who is visibly ill, orunder
the influence of drugs or alcohol.

Tnstruct operat_ors-a'nd attendarits on the proper methods of securing N

passéngers in the ride. Do not allow a passenger in the ride that cannot
be properly secured due to passenger size or malfunction of the securing
device. Stop the ride immediately if any passengeris observed tampering
with any restraining dcvice or behaving dangerously, such as changing
positions or walking around the ride.

Advisethe operatoragainst starting the ride while any person (passenger,
spectator or employee) is in a dangerous or unsafe position on the ride,
or within the ride area. -
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Insist that each opérator remain ip full control of the operating controls
during operation of the ride. The operator’s full attention must be given
to the ride and its passengers.

Instruct the operator to allow no other person, except foranother trained .-
operator, (0 operate the controls of the ride (excepting portions of the
ride that are designed to be controlled by the passenger).

Instruct the operator and attendants fully as to the proper method of
assembly and disassembly of portable rides. Always supply adequate
personnel and equipment to do it safely.

Instruct the operator to inspect and correct damaged, lost or worn parts
that are unsafe or that can develop into unsafe parts, during assembly
or disassembly.

Advise the operator that factory-installed safety devices must not be
tampered with or removed.

Instruct operator of owner’s or supervisor’s procedure for assisting ill
or injured passengers.

Instruct operators and attendants that patrons are required to secure all
articles, suchas keys, change, eye glasses, etc., which maybecome loose
while riding.
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. |
| Operator's
Control Console
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1. Panel Switch - Use this key-operated switch to turn on the power to the
operator’s control console. When this switch is in the “On” position,
the green light in the START SWITCH will be on. '

Before leaving the control panel unattended, always turn the switch to
“Off” and remove the key to prevent unintentional operation of any
control. The key can only be removed in the “Off” position. '

IMPORTANT: Before turning on the MAIN POWER CIRCUIT
BREAKER (located on the front ofthe main electrical
cabinet in the center of the ride), make sure the
PANEL SWITCH is in the "Off” position. After the
main power is on, turn the PANEL SWITCH to “On”.

2. Start Switch - Use this push-button to start the programmed ride cycle.
A greenlight in this switch will be on when the PANEL SWITCH is in
the “On” position. The following conditions must exist to start the ride:

+ The green light in the START SWITCH is on

» The EMERGENCY STOP (E-Stop)} SWITCH is pulled out to its
operating position

» The OPERATOR PRESENT SWITCH was released after the last
ride cycle, and is now engaged

+ The wheelchair ramp (if equipped) is in the stowed position

» The ALARM INDICATOR LIGHT/RESET SWITCH isoff

When the START SWITCH is pressed, a warning bell will sound one
long ring, signalling the stait of the ride.

3. Emergency Stop (E-stop) Switch - Press this palm switch to remove
electrical power to the drive motor. The ride will come to a complete stop
as quickly as possible.

‘After pressing the switch, it must be pulled back out to its normal-
operating position. - : L _

IMPORTANT: Pressing the EMERGENCY STOP (E-STOP)
SWITCH creates a fault condition. The amber
ALARM INDICATOR LIGHT/RESET SWITCH will
flash a fauft code, indicating that the EMERGENCY
STOP SWITCH was pressed. See the description for
the ALARM INDICATOR LIGHT /RESET SWITCH
for the procedure to clear the faull.

Refer to*Emergency Procedures™ in this manual foradditional information
onuse ofthe EMERGENCY STOP SWITCH.
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4. Jog Switch (wheelchair ramp equipped rides only) - Use this switch
to slowly tum the ride in either “FWD” (counter-clockwise} or “REV”
(clockwise)direction. This altows the operator to precisely position the
wheelchairramp.

When the JOG SWITCH is pressed, a:wa:;ning' bell will sound one short- -
ring, signalling movement of the ride in the jog mode.

5. Shunt Trip Switch - Use this switch to turn off the MAIN POWER
CIRCUITBREAKER. -

6. AlarmIndicator Light/Reset Switch - This amber light flashes whena
fault in the drive program has occurred.

The following conditions must exist to reset a fault:
* The PANEL SWITCH must be in the “On” position
* The OPERATOR PRESENCE SWITCH must be disengaged

Push the switch to reset the fault. When the indicator light stops
flashing, normal operation of the ride can be resumed,

NOTE: If faults require frequent resetting, or if the ALARM
INDICATOR LIGHT/RESET SWITCH is still flashing
after pressing i, notify the appropriate maintenance
personnel.

7. Operator Presence Switch - This foot switch is located at the base of
the operator’s control console, and must be engaged to operate the
START SWITCH or the JOG SWITCH. It must be engaged throughout.
the eritire programmed ride cycle, and released at the end of each cycle.
The OPERATOR PRESENCE SWITCH interrupts the drive program
when released. The ride wili come to a normal, programmed stop.

IMPORTANT: Improper operation of the OPERATOR PRESENCE
SWITCH creates a fault condifion. The amber
ALARM INDICATOR LIGHT/RESET SWITCH will
flash a fault code, indicating that the OPERATOR
PRESENCE SWITCH was either released during the
ride cycle or was not released at the end of the ride
cycle. ’




10.

Lights Switch - Use this switch to turnon all the decorative lighting on
the ride.

Ride Duration Switch (notshown) - This three-position switch is located
on the side of the main electrical box on the center tower:

To change the length of the programmed ride cycle:
« Turn the PANEL SWITCH to the “Off” position (do not
turn off the main power)

+ Use the RIDE DURATION SWITCH toselectthe “Short,”“Normal”

or “Long” program.
» Tum the PANEL SWITCH back to the “On"” position to resume
normai operation.

The newly selected program will be effective at the next cycle.

Main Power Circuit Breaker (notshown) - This control is located on
the main electrical cabinet, which is mounted to the center tower of the
ride. Turn it to the “ON” or “OFF" position to control the main power
for the ride at the control console.

36-Foot Double-Decker Carrousel Operation Manual 7
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I
| Loading

unless all parts of the horse are in good

condition, including the horse poles and
seat belts. All safetyrsigns and placards must be
legible.

g CAUTION: Do not operate the ride

Any broken or missing parts must be repaired or
replaced immediately.

inches in height must be accompanied
by an adult, or be adequately restrained
with the seat belt properly fastened.

g CAUTION: All persons less than 42

passenger on the ride who cannot be
properly secured because of passenger
size or condition.

g CAUTION: Do not allow any

Never allow a passenger who is visibly ill or under

the influence of drugs or alcohol on the ride.

Pregnénf women 'or persons 'who have physical
impairments must be advised of potentlal risks
before riding.

to ride on one horse. Do not allow
anyone to ride side-saddle.

g CAUTION: "Never allow two persons
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‘become overloaded. Maximum capacity

of each horse Is one adutit or one child,
with an average weight of 170 pounds. Maximum
capacity of each standard chariot is four adults or
six children, with a total weight of 680 pounds.
Maximum capacity of each handicapped chariot is
two adults or three children, with a total weight of
340 pounds.

g - CAUTION: Never allow the ride to

If the ride is being operated at less than its full
capacity, direct passengers to horses and/or
chariots on each side of the ride to balance the

load.
WARNING: When loading
A passengers, make sure that the
passengers are properly seated.

Passengers on horses must hold onto the horse
pole with the seat belt latched and adjusted.
Passengers’ feet must be at the horse steps.

Never operate the ride while anyone is standing
inside the fence area.

for their own safety, they must not move

around while the ride is in motion. Do
not allow anyone to walk on the ride platform while
the ride is in motion. Passengers on horses must
stay seated, holding onto the horse pole, with their
feet on the horse steps and the seat belt latched
and adjusted. Passengers in chariots must stay
seated.

» : - WARNI’NG: | Ihstrudtpassengersthat',-
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Standard Loading
The ride canbe loaded fromall sides stimultancously. Two staircases provide
access to the upper level.

 When loading an empty ride, it is necessary to maintain a balanced load. .

IMPORTANT: Never operate the ride with an imbalance of more
than: ‘ ' '
» S adults on any one side of the lower level
{15301bs.)
* 3 adults pn any one side of the upper level
{(5101bs.)

Optional Handicapped
AccessibleLoading Features
The ride can be specially equipped with one or more handicapped accessible \
positions. The position consists of a wheelchair ramp and a special chariot
which converts from normal seating (capacity - two adults or three children)
_ to a handicapped position (capacity - one wheelchair passenger).

Wheelchair Ramp

A wheelchair ramp is provided under the floor of each handicapped accessible
position. The ramp is mounted on a roller track and is stowed in the retracted
position when notinuse. Aninterlock systemprevents the ride from starting
if the ramp is not fully retracted and locked.

unless the wheelchair ramp is in good

working condition, and the interiock
system is operating correctly. Do not tamper with
or attempt to defeat the purpose of the ramp
interlock system. Serious injury to passengers
can result.

g WARNING: Never operate t.ﬁe ride
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Chariot seat (folded) Chariot

| Wheelchair restraint

To Load Wheelchair Passengers
1. With the ride completely stopped, release the ramp stowage lock. Pull
the ramp assembly out until it stops, then lower it to the ground.

2. Using the handle cut-out in the ramp bed, lift the front edge of the bed.
Slide it toward the ride until its back edge engages with the ramp frame.
Lower the front edge onto the ride platform.
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Floor

Ramp

Stowage lock

3. Loadthe wheelchairpassenger onto the ride. Secure the wheelchair and
passenger as described in *“Wheelchair Restraints™.

4. Using the bandle cut-out in the ramp bed, lift the front edge high enough
to disengage its back edge from the frame. Slide the ramp bed back in
the frame, then lower it completely. :

5. Liftthe ramp assembly and slide it completely into the retracted position
under the floor. Make sure the stowage lock engages after the ramp is
fully retracted.




Wheelchair Restraints
Once the wheelchair passenger is on board the ride, secure himvher with the
wheelchair restraint system. The wheelchair restraint system consists of four
wheelchair restraint belts and a two-piece lap belt.

devices must be properly engaged to

insure the safety of ALL passengers. Do
not operate the ride without first establishing that
all passengers are secure.

g CAUTION: Allwheelchairrestraining

1. Lift the front edge of the chariot seat to gain access to the wheelchair
anchor points in the floor.

2 Open the anchor point covers and install the four wheelchair restraint
belts as shown. Position the ends of the belts out of the path of the
wheelchair as it is backed into position.

Wheelchair restraint belt
(4 places)

Open anchor point
cover in floor

" 36-Foot Double-Decker Carrousel Operation Manual 13
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3. Roll the wheelchair back so ‘lha‘t both wheels are against the folded
- chariot seat, centered between the anchors.

NOTE The wheelchair must be positioned squarely in the

restrammg position.

4. Attach the four hooks on the restraint belts to a rigid frame member on
the wheelchair.

Hook on wheelchair
restraint belt

Rigid frame member
on wheelchair

5. Use the knobs on each retractor to tighten the four belts. Make sure
the belts are installed in a straight line between the anchor and the
wheelchair, without twisting. Do not allow the belt to be twisted inside
the retractor. All wheels ofthe wheelchairmustbe ﬁrmly incontact with
the floor when in the belts are tightened.

IMPORTANT: Toreleasethetensiononthe belts, pressthe release
leverdown as shown.

Turnto -
tighten belt
Push to
release

Tension knob
Release lever \
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6. Oncethe wheelchair hasbeen Lap belt
secured, connect the lap belt
on each of the rear belt
retractors as shown. Stud

Install the lap belt over the ' ' l
stud on the retractor, then pull L :

on the lap belt to lock it onto
the stud.

7. Restrainthe wheelchair passenger with the lap belt. Pulleachside of the
belt through the arm of the wheelchair and attach over the passenger’s
lap as shown.

IMPORTANT: Lap beits must not be twisted. Make certain both
parts of the lap belt are straight. Pay particular
attention to the placement of the fap belt. If must be
as low as possible with the passenger seated well
back in the wheelchair.

WARNING: A snug fit, with the lap
A belt positioned low on the hips is
necessarytoreduce the chance of injury -
in an ‘accident. This spreads the force over the
strong hip bone structure instead of the soft
abdomen.

To help reduce the chance of injury and/or the

amount of injury in an accident:

1. Do not use the same safety belt for more than
one person at a time.

2. Never wear twisted safety belts.

3. Do not damage safety belts or hardware by
pinching them in the seat. s
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]

I
"~ Operator’s and
Attendants’
Positions

g " ‘CAUTION: Theoperatormustremain
ride. The ride and i
the full attention of the operator at alf times.

Never leave the operating controls while the ride
is in operation

in full control of the operating controls
at all times during the operation of the
passengers must be given

The operator at the control console is responsible for the safety of the
passengers as they enter, exit and ride. The operator must know and fully
understand all operation and emergency procedures for this ride, and must
be at the control console at all times when the ride is in motion. The ride must
have the operatot’s complete attention at all times.

When determining the required number and location of attendants, crowd
size and other factors must be taken into consideration.

Attendants are responsible for the safety of the passengers as they wait in
line to board the ride, as well as during loading and unloading. Attendants
should do the following:

1.
2

Control access to the ride through the entrance gates.

Make sure all passengers remain clear of the ride as they wait to
boardtheride. Persons waiting in line mustnotbe aliowedto hang
over the fences or sit on the fences, -

. Make sure the-passengers are properly loaded before the opc‘:ator"

starts the ride.
Make sure that only passengers meeting height and other ride
restrictions are allowed to ride,

A

electrical components, or any other areas where
there is a possibility of personal injury.

WARNING: Before starting the ride,
make sure there is no one around the
ride structure, close to any exposed
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Operating the Ride

Turnonthe MAIN POWER CIRCUIT BREAKER.
Turn the PANEL SWITCH on.

Load the passengers as described in the “Loading”™ procedure in this
manual.

Walk completely around the ride to make sure that ail passengers are
properly seated, with those on horses holding onto the horse poles.

Take your place behind the operator’s control console.
Engagethe OPERATOR PRESENCE SWITCH.

Press the START SWITCH to start the ride.

The ride cycle is programmed and will stop automatically whenthe cyc le
iscompleted. Keepthe OPERATORPRESENCE SWITCH depressedto
complete the normal programmed ride cycle.

Attheendofthe ride cycle, the OPERATOR PRESENCE SWITCH must
be released before starting the next cycle.

NOTE: Thereisa 20-second delay before the next ride cycle
can be started.
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Emergency
P_rocedures

Emergency Stop During Ride Operation’ -
Use the following procedure in the event of any unsafe condition requires
the ride to be stopped:

1/
* Release the OPERATOR PRESENCE SWITCH the ride will come toa
normal, programmed stop.

* If the nature of the emergency requires that power be removed from the
drive motor, press the EMERGENCY STOPSWITCH. The ride will come
to a normal programmed stop before power is interrupted.

NOTE: If the EMERGENCY STOP SWITCH is pressed, it
will stay in until pulled back out to its operating
position.

Pressing the EMERGENCY STOP SWITCH will
create afault condition. Reset the fault as described
under “Operator's Control Console”in this section,

IMPORTANT: After pressing the EMERGENCY STOP SWITCH, it
will take approximately one minute for the drives to
initialize. Itthe ALARMINDICATORLIGHT/RESET
SWITCH is pushed before this time, the amber fight
will stop flashing and stay on solid for a short time.

. When the light goes off, normal operation of the ride
. canresume. : -

When the ride is completely stopped, unload the passengers.

Loss of All Electrical Power to the Ride

In the event of loss of electrical power to the ride during operation, the ride
will come to a stop. If electrical power is not restored, carefully unload
passehgers.
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High Wind
Precautions

following precautions to help prevent
damage to the equipmentand injuries to
passengers and/or bystanders.

E WARNING: Always observe  the

Never operate the ride with passengers in winds
exceeding 35 mph.

1.  Removeall loose items on the ride as well as any lightweight components
including, but not limited to the following:
» The arched upper ceiling panels
= The round-top panels through which the crankshafts protrude
» The small closeout panels below the crankshafts
s+ Any other parts which could become dislodged by high winds

2. If winds over 90 mph are expected, remove the parts shown below.

Tent top or ribbon top

(if s0 equipped) \

-

Cornice panels
and headshieds

> /
- All vertical scenery | -
panels covering the tower I = A
and center pole '

3. After high wind conditions have occurred, inspect the ride carefully to
make sure that all components are undamaged and securely mounted.
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Preventive
Maintenance

Preventive maintenance is the easiest and most economical means of
assuring many satisfactory, productive hours of operation. Properly scheduled
maintenance is the key to lower operating costs and longer service life.

Hourly intervals have been established for servicing the ride. Intervals are -
based on the number of hours the ride has run.

The items listed in this section are separated into maximum hourly intervals.
These intervals are based on “average” operating conditions. Actual
conditions under which your ride is operated are the determining factors
when setting up a maintenance schedule. When operating under “severe”
conditions, such as excessive heat, cold, dust, mud or water, more frequent
servicing is necessary.

FirstWeek Of Operation

The ride has been completely serviced and tested before leaving the factory.
However, during the first week of operation and after each set-up, the ride
operator must be especially observant and watch for loose parts, leaks, etc.

In addition to scheduled maintenance, check the following:
1. Checkthe torque ofall functional load-carrying capscrews after the first
week of operation and after each set-up. This allows for initial seating

of components. Check m¢at6rqué at monthly intervals thereafter..

2. Check for leaks in the hydraulic system and air system, if equipped.
During transport, vibrations can cause leaks at hoses and fittings.

3. Check for lubricant leaks from gearboxes.
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I
- Fluids
and Lubricants

Timely lubrication and the use of high quality lubricants is necessary to
obtain the maximum life of the ride and its components. Use only the fluids
and lubricants specified in the following chart.

Fluids and Lubricants Chart ¢

Component Capacity Specification

Main drive gearbox 2.75 quarts initiat fill. NLGI No. 00 lithium grease
Replenished monthly Example:
with 2 fluld ounces of Mobil Oit Co. Mobilith SHC 007 or equivalent
additional grease

Crankshaft gearboxes 1 pint SAE 90 EP

{1 per crankshaft) Multi-purpose gear lube meeting A.P.l. specification

: GL-5.

Main bearing zerks As required NLG! No. 2 lithium base grease

{2 places)

Crankshaft U-joint zerks As required NLGI No. 2 lithium base grease

(2 per crankshaft)

Drive shaft U-joint zerks As required NLGI No. 2 lithium base grease

(2 per drive shaft)

*: Crankshaft gearbox - *No lubrication required

“pinions”’ : - .

Crankshaft support - *No Iubricatioﬁ required

bushings

Horse hanger *No lubrication required

bearings :

Horse pedestals *No lubrication required

* Aithough lubrication is not required, a spray lubricant such as WD-40 can be applied to
Nylatron® bearings to eliminate minor squeaks and other noise.
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L]

T
Maintenance
Schedule

Monthly Lubrication Schedule
Ref, " J|E[Mam i dlalsiolnlo
No. IService Point Service Required _ ﬁ E g ,'; ¢ H E gE Tiv E
1 [Main bearing Apply two shots of grease at two zerks on underside of ring
gear. Operate ride two full revolutions to distribute grease,
then stop ride. Repeat this process four tmes.
2 |Crankshzft ujoints Grease two zerks per crapkshaft - ONE SHOT ONLY. Wipe
] alt excess grease from wHoint.
3 |Drive shaft ujoints Grease two zerks per drive shaft - ONE SHOT ONLY. Wipe
all excess grease from u-joint.
Drive shaft bearings Grease two 2erks (on flange bearings) on each drive shaft
Ring gear Grease teeth on INSIDE DIAMETER ONLY. Use a brush to
apply and/or re-distribute grease
6 |Main drive gearbox Grease one zerk on gearbox. Use a manual grease gun,
(not a power grease pump) to apply 2 fluid ounces of
grease only - DO NOT EXCEED THIS AMOUNT. Slowly
add the grease when the gearbox is warm from operation
to avoid excessive pressure on the shaft seals.
7 {Horse hanger bearings Lubricate with WD-40, Spray bearings liberally from both
sides between horse hanger bearing and stop coliars.
Lubricate as needed to ensure quiet operation.
8 [Crankshaft bearings Lubricate with WD-40. Spray crankshafts at all bearing
areas. Lubricate as needed to ensure quiet operation.
9 |Horse pedestal bearings Lubricate with WD-40 as needed to ensure quiet operation.
{not shown)
Monthly Inspection Schedule
-{ Ref. | . . . T -
" No. |Inspection.Paint Inspection Required
10 [Crankshatt gearboxes . - |Visually inspect for signs of oil leaks.
11 |Horse hanger hooks Inspect hook. Check safety stop clearance.
12 |Crankshafts Inspect for signs of cracks around welds.
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Annually
Ref.
No. |Inspection Point Inspection Required
13 |Main drive pinion gear Check mesh. Adjust as required. r
{not shown)

14 |Drve shaft pinion gears Check mesh. Adjust as required.”

15 |Main.drive gearbox Open the lower plugs to drain any condensation. These
piugs are located on two sides of the gearbox, just above
the electric motor.

Every Three Years
Ref.
No. |Service Point Service Required

16 |Crankshaft gearboxes Drain and refilt with new oil.

17 {Main drive gearbox Dismantle the gearbox. Remove the old grease, inspect
the seals, and flush with gear otl. Repack with new grease
as the gearbox is assembled.

*  Check the mash on the drive shaft pinions after the first 3-4 months of operation,
then annually thereaffer.
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Safety

The following is a list of general niles which should be observed by everyone.

Remember that the key to safe and successfuloperation is to have well trained
and well supervised employees.

¢

General Safety Guidelines

I

All work must be performed by competent, qualified mechanics, capable
of understanding the function of the parts and their proper installation.

Inspect the ride before eachday of aperationto determine that no portion
of the ride is damaged, missing, or wom in such a manner that unsafe
conditions can develop.

Perform the manufacturer’s recommended maintenance procedures at
the intervals specified and in the manner described in this manual.

Study each job carefully to determine all hazards so that necessary
safeguards can be taken.

Examine safety devices (tools, ladders, etc.) before they are used to make
sure they are in good condition. Use only OSHA approved safety items.
Ladders must be clean and unpainted.

Use the proper tool or equipment for each j(__)Jb.- Ground al] hand electric

power tools before use.

Wear close-fitting, comfortable clothing when working on or close to
moving parts or live electrical circuits. Avoid finger rings, jewelry or
other articles which.can be caught in moving parts or come in contact
withelectrical circuits,

Protect your eyes by wearing approved safety glasses or goggles.

Wear ahard hatat all times. When working in etevated areas, use asafety
belt.
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Where work to be performed s hazardous, at least two persons shall work
together,

If guards must be removed fromequipment, make sure they are replaced
before leaving the job. Check that all safety decals, signs and placards
are properly installed and legible.

Clean up after each job, and properly dispose of surplus materials.
Keep a record of parts replaced and the date of replacement. Inform the
manufacturer of any replacement requirements thatare frequent or cause

unsafe conditions.

Make modifications and additions as outlined in manufacturer’s service
and safety bulletins.
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Troubleshooting
Proc_edures

Before calling the Customer Service Department at CHANCE RIDES

MANUFACTURING, INC. forhelp, be prepared with the following information: * -
1.
2

3

Have the ride serial number and name available.
, . «
Have the service manual ready to use as a reference.

If ride was previously owned, by whom? (Factory records often show
changes made to a ride by its previous owner).

Have the same personmake all calls. Be sure to get the name of the person
to whom he is speaking at the factory. All calls should then be made to
that person.

Have a phone number ready at which you can be reached.
Have shipping instructions ready (how, when, and where to ship parts),

Have alist of any alterations, modifications or kits that have been added
to the ride,

The person calling the factory must be familiar with the problemand be
able to describe symptoms of the ride problem(such as: was the problem
gradual, did it suddenly quit; are any sounds occurring that are not
normal; does the problem occur continuously or is it intermittent; does
the ride run in one direction only; does the ride run but have no braking,
etc.).

Many times the problem'that completely stops a ride from working is one
of many simple things that are forgotten or overlooked, Listed on the
following chart are many of the items that can cause this, as well as all
itemns that must be checked before any calls are made to the factory. Use
this chart to try to determine the cause. It can save several expensive
phone calls ora more expensive visit by a factory representative, as well
a valuable time.

":“,-&:;
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Troubleshooting Chart

Determine malfunction -

Electrical

—

Preliminary electrical check

Power supply - 3 phase Delta or

Y

Proper KVA at ride

Voltage

Proper motor rotation

Proper phase rotation

Power supply breaker

Control switch hookup

E-stop switch

L 1nose connectinnse e

Component relationship
determination

Preliminary electrical check

Control Function
Relays Electric - -
Switches motors
Contactors I;Ights

. ectric
Coils brakes
Breakers
Heaters

Mechanical

Preliminary mechanical

cheTk

Lubrication
Alignment
Locking devices
Fasteners
Adjustment

|

Preliminary mechanical

check
|

Component

]

Bearing
Gear box
Coupling
Key
Shaft
Brake
Sheave
Chain
Rimiron
Drive tire
Belts
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Fasteners

Capscrews
Capscrewsusedby CHANCE RIDES MANUFACTURING, INC. are classified
as functional load-carrying capscrews if:

*  Theyare used as tension members in the erection or operation of
the ride C

and/or

«  Theyarerequiredtoresistshear through friction-type connections
in the erection or operation of a ride. .

Capscrews are selected with consideration to gréde, size and quantity, using
Jointcapacities based on tightness torques of 60% rated yield and group joint
efficiencies 0f62.5%

Torque Requirements

Capscrews must be tightened to the torque values listed in the Torque Chart,
unless otherwise specified. These values were selected to produce a
tightening torque range of 60% to 70% of proof load, when tightened with
a hardened washer under the nut or capscrew head (whichever is accessible
for tightening). When the capscrew is tightened from the head end, apply
anti-seize lubricant to the shank end of the capscrew. When the threads are
lubricated, use 10% less torque to tighten the capscrew.

DONOTTIGHTENCAPSCREWS OVER THERECOMMENDED TORQUE.

. Thiscandamage the capscrew, due to variances incoefficients of frictionand _
" torque wrench aceuracy. Always use a torque wrench. Tt is.impossible to

accurately measure the tightness of a capscrew by other methods. Torque
wrenches must be checked for accuracy twice each operating season.

Capscrew Grades

CHANCE RIDES MANUFACTURING, INC. uses only grade 5 or better
capscrews and grade 8 locknuts, with A325 hardened washers for functional
loads. The Grade Markings Chart shows the capscrew markings to be found
on CHANCE products. The manufacturer’s identification symbols must be
present on all functional load carrying capscrews,

o
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Torgue Range in foot -pounds
{see notes 1,2 and 4)
with locknut and hardened washer

SAE J429 SAE J429
SIZE (DIAMETER) - Grade 5 Grade 8
Threads per Inch ASTM A325 ASTM A490
114 -20° 56 . 18
1/4 -28 6-7 8-10
5/16 - 18 11-13 15-18
5/16 - 24 1215 17-21
3/8 - 16 19-24 27-33
3/8 - 24 22-27 31-38
7116 - 14 30-35 45-55
7/16 - 20 3540 50-60
12 -13 50-60 65-80
112 - 20 5565 75-90
5/8 - 11 95-115 130-160
5/8 - 18 105-130 150-180
3/4 - 10 165-200 235-285
3/4 - 16 186225 260-320
7/8-9 270-325 1380460
7/8 - 14 295360 415505
1-8 400490 565690
1-14 440535 620-755
11/8-7 495600 800-975
11/8 -12 555675 900-1095
114-7 700-850 1135-1380
1144 - 12 775940 1255-1525
112-6- 12151480 1975-2390 .~
1172 - 12 1370-1660 2220-2700
NOTES:

1. Use anti-seize lubricant on capscrew shank when tightened from head end.
2. Use 10% less Yrque when anti-seiz or other lbricant is used on threads.
3. Use same torque range for holes tapped in steel.

4, Use these brque values unless ohenwise specified.

CHANCE RIDES MANUFACTURING, INC. requires the use of cold-formed
hex head capscrews with rolled threads. Hex bolts and hot formed hex head
capscrews are not recommended because they may have machined threads

and can have die seams along the shank.

Torque Chart

Torques for functional load carrying
cold finished hex head capscrews
with dry rolled threads, used with
locknuts (see note 3), and tightened
with an ASTM A325 hardened
washer under the capscrew head
orlocknut (whicheveris accessible
fortightening).

This torque range wilf develop 60%
to 70% of proof load.

Refer to Replacement of
Capscrews and Locknuts for
conditions requiring replacement
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Grade Markings for Functional
Load-Carrying Capscrews
Manufacturer’s identification
symbols must be present on all
capscrews

NEVERREPLACE CAPSCREWSORNUTS WITH PARTS OF A LESSER
GRADE, OR DIFFERENT LENGTHS THAN THOSE SHOWN IN THE

CHANCEPARTSCATALOG.

Correct Markings

Examples of
Unacceptable Markings

130,000 yield

r
SAE J429
Grade 5
megg;n;;;bon Grade 5.1 Grade 5.2
s Low carbon Low carbon
martensitic
ASTM A325 Type 1
Medium carbon =
Longershank and  f \
shorter thread h J
length than Grade 5 -
81,000 yield
ASTM A325 Type 3
Comosion resisting N ASTM A325 Type 2
Longer shank and Low carbon martensitic
shorter thread @
length than Grade 5 <
81,000 yield
SAE J429 = ISC R398
Grade 8 . / \ Class 8.8
Medium carbon .~ | ) Medium carbon §
130,000 yield” NG 92,000 yield
ASTM A490
Alloy steel = ISO R898
l.onger shank and Class 10.9
shorter thread { J Medium carbon
length than Grade 8 = 130,000 yield




ASTM A325

ASTM A490

Grade §

.Replacement of Capscrews.and Locknuts ‘

When permanently installed capscrews and locknuts are disassembled for
repair or adjustment, they must be replaced if they have beenin service over
five (5) years, or cotrosion, or other damage requires over-torquing for
removal. Ifa torque wrench is not used to measure excessive removal torques,
the capscrews and locknuts must be replaced.

Capscrews and locknuts which are frequently disassembled for portability
must be replaced each operating season. If the capscrews and locknuts
become damaged, corroded or require excessive torque for removal, they
mustbe replaced. 1fa torque wrenchisnotused to measure excessive removal
torques, the capscrews and locknuts must be replaced.
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Capscrew Comparison

ASTM A325 or ASTM A490
Capscrew - Longer shank, shorter
threads

Grade 5 or Grade 8 capscrew -
Shorter shank, longer threads
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Pin identification

Pins

Tapered pins used on amusement rides are subject to deterioration due to
improperuseand wear. CHANCERIDES MANUFACTURING, INC. specifies
certain pins for certain applications on amusement rides. These pins have

.been developed over a period of years, taking into account size, design,

material and hardness characteristics.

-Use orily the pins specified by CHANCE RIDESMANUFACTURING, INC.

These pins are identified as shown in the following illustration. Always use

.. the correct hairpin.

Rounded edges

AN

Use care when installing and removing tapered pins. Since these pins are
hardened (as are hammers and punches) care must be taken to strike the pin
straight on. Striking a pin at an angle can cause the pin to chip, resulting in
personalinjury. Forthisreason APPROVED SAFETY GLASSES ORGOGGLES
MUST BE WORN AT ALL TIMES when tapered pins are being installed or
removed. If a tapered pin is chipped, bent, or “mushroomed” on either end,

. discard it and replace it with a new pin. .

Y

Pin Keepers
All keepers (R-keys, hair pins, lynch pins, etc.) must be inspected for wear.
Tf a keeper is bent out of shape or “sprung”, it must be replaced.

Hairpins are expendable parts. After repcated use, they become worn and
“sprung” as shown.
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B A
Acceptable Hair Pins
l Dimension “A”equals dimension “B”
: T : J_f in a relaxed position

RG-G-14

B A -
} Unacceptable H
_ © air Pins
] * Dimension “A” is greater than

dimension "B” in a relaxed position

NEVERATTEMPTTOBEND AHAIRPINBACK INTOSHAPE. REPLACE
ITWITHANEW PART.

The correct installation of a hairpin is shown. Incorrectly installed hairpins
are more likely to fail, and will distort after only a few uses.

incorrect Correct

CHANCE RIDESMANUFACTURING, INC. recognizes and recommends the
safety procedures specified in ASTM Standards F7 70 Operation Procedures
for Amusement Rides and Devices and F833 Muintenance Procedures for
Amusement Rides and Devices.
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Inspection

Horse HangerHook
Perform the following inspection on ALL horse hanger hooks and bearings
once a month or at every set-up, whichever occurs first.

1. Measure the distance between the hooks as shown. The dimension must
be 3-3/8 inches (85 mm).” Report any variations to the CHANCE
CUSTOMER SERVICEDEPARTMENT.

% )
‘ % -
5 '

Maxirnum distance
3-3/8" (85 mm)

\ )
AG-MGR-1 T

g_ " WARNING: DO NOT HEAT THE

HORSE HANGER HOOK TO

STRAIGHTEN IT. THIS WiLL WEAKEN
THE CASTING. Personal injury can result from a
damaged horse hanger hook.

NOTE: Thehooks can face eitherinward oroutward from the
center of the ride when attached to the crankshaf,
but all hooks must face the same direction. ~—..
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Check for wear on the top of the horse hanger bearing ears and the
underside of the hotse hanger hook. Wear at this point increases the
clearance between the safety stops. Clearance must not exceed 3/16
inch.

‘Inspectforexcessive wear. Hook

may hangin either direction. All -
hooks must hang in the same
direction.

Horse hanger
bearing ears

3/16" (4.7 mm)

Fastener
(Capscrew or rivet)

_RG-MGR-3

between the safety stops can allow the

hook to come off the bearing during
operation, causing serious personal injury. Do not
operate the ride if clearance is more than 3/16 inch
{4.7mm).

E WARNING: Excessive clearancé

Useapiece of 3/16 inch (4.7 mm) barto check the clearance between the
safety stops on every horse pole. '

IMPORTANT: The horse pole must be vertical when measuring
clearance.

If the bar passes easily through the gap, the hanger bearings must be
replaced. Inspect the horse hanger hook and replace it ifexcessive wear
is evident.

Inspect for excessive wear between the horse hook, horse pole and the
connecting fastener. Maximum allowable vertical play is 1/8 inch
(3mm).
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AG-MGR-2

Crankshaft

Inspect all crankshafts once a morith or at every set-up, whichever occurs
first. ‘

Visually inspect the crankshaft throws for indications of cracks. Ifindications
are found, contact the Customer Service Department at CHANCE RIDES.
MANUFACTURING,INC. - '

OR REPAIR THE CRANKSHAFT

THROWS. THIS WILL WEAKEN THE
CASTING. Personal injury can result from a
damaged crankshaft.

g WARNING: DONOTATTEMPT TOWELD

Do not operate the ride until the crankshaft has
been replaced, or an approved repair has been
made.
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Wheelchair Ramp Interlock Operational Check

The wheelchair ramp interlock switch prevents the ride from starting if the
wheelchair ramp is not properly stowed and/or locked. Check the interlock
system daily.

while checking this system. If the ride

starts when theramp isunlocked serious
personnel injury and /or equipment damage can
occur.

' g ~ WARNING: Extremecaremtjstbetaken~

1. Stow and lock the wheelchair ramp.

2. Depress the “OPERATOR PRESENCE SWITCH” and start the ride. It
should start and run normally.

3. Stop the ride and unlock the wheelchair ramp. Pull the ramp out
approximatelyone inch(1"). DONOTPULLTHERAMP COMPLETELY
OUT.

4. Depressthe “OPERATOR PRESENCE SWITCH” and push the “JOG
SWITCH.” Theridle MUSTNOT START OR RUN when the wheel chair
ramp is unlocked.

wheelchair ramp unlocked, STOP THE
RIDE IMMEDIATELY to avoid serious
injury and equipment damage.

g WARNING: If the ride starts with the

5. If the ride starts, adjustment or repair of the wheelchair ramp interlock
systemis necessary. DONOT OPERATE THERIDEUNTILREPAIRS
AREMADE.

Ifthe ride does not start the wheelchair ramp interfock systemis working
propetly.
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Lubrication

Cranks haft‘Ge_arbox

Oil Level

Visually check the crankshaft gearboxes for signs of oil leakage around the
input and output shafts monthly or at every set-up, whichever occurs first.
If leakage is indicated, repair or feplace the gearbox as required and fill with
new oil as described in the following procedure.

Drain, fill

and check plug
1. With the gearbox mounted in position, or on a level surface, remove the
plug from the side of the gearbox.
. Do 2. .. Addoilasrequired, in accordance with the “Fluids and 1ubri_éants'chart”
N in this manual until level with the opening. DO NOTOVERFILL.

3. Install and tighten the plug.

Oil Change

The oil in the crankshaft gearboxes must be changed every three years.
Remove the plug from the side or top of each gearbox and remove the old oil
witha suction gun. Refill the gearbox with new ol as specified in the “Fluids
and Jubricants chart™ in this section. Install and tighten the plug.
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-Adjustments

Main Drive Pinion

Chetkthe adjustment of the main drive pinion once a year or as required. The
pinionmustbe adjusted tomaintain 0.005 inch (0.13 mm) backlash. Usea feeler
gauge to measure the clearance between fully meshed gear teeth. If
adjustment is required, use the following procedure.

1. Loosen the six capscrews which mount the gearbox to the center hub.

2. Loosen the jam nuts on the two adjusting bolts.

Maintain 0.005" (0.13 mm)
backlash. Use a feeler gauge

Adjusting bolts between fully meshed teeth

RG-MGR-6

3. Turmn the adjusting bolts to move the gearbox in or out as required to
obtain0.005 inch(0. 13 mm)backlash. Turnbothadjusting bolts anequal
number of turns.

4. Tighten the jam nuts.

5. Tighten the capscrews to 95 to 115 ft-lbs (1 3185to 1680 N'm).

6. Re-check backlash.
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{lower bearing and center hub
not illustrated for clarity)

Drive shaft bearings

Drive Shaft Pinion Adjustment

Check the adjustment of the drive $haft pinions after the first 3-4 months of
operation, thanannually thereafter. Also, unusualnoise or irregularmovement
of the horses on one row can indicate a drive shaft pinion which requires
adjustment.

: The pinions must be adjusted to maintain ZERO BACKLASH. Observethe

‘pinion on one drive shaft. Have a helper altermately load one horse, then
another to reverse the load on the crankshaft. Look for movement between
the pinion gear and the stationary gear. If adjustment is required, use the
following procedure.

Mounting capscrews -
19-24 ft-Ibs
(277-350 Nm)

Maintain ZERQ backlash. Gears
must mesh with no clearance, but
_po NOT PRE-LOAD GEARS.

A

1. Loosen the four capscrews which mount the drive shaft bearings to the
center hub. Loosen the capscrews just enough to allow the bearing to
move.

2. Move the drive shaft towart the stationary gear to remove all clearance.
DONOTPRE-LOADTHE GEARS.

3. Tighten the capscrews to 19 to 24 {t-1bs (277-350 N m).

4. Re-checkbacklash.
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Horse Hanger Bearing Stop Collars

A stop collar is installed on each side of the horse hanger bearings. The
collars rust be installed with a total of 1/8 inch (3.2 mm) clearance between
the bearing and the collars.

If inspection, or an unusual noise indicates that the stop collar clearance
requires adjustment, loosen the clamping screws onthe collarand re-position
it as required. Make sure the bearing is positioned so that the horse pole is
centered in the opening in the ceiling, then tighten the s¢rews.

NOTE: Be sure there is no paint on the crankshaft surface
which contacts the bearing. Prolonged wear against
the painted surface canreduce bearinglife. Completely *
remove the paint from the bearing area.
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Electrical System

~ Airintake on Main Electrical Box
Theair intake on the main electrical box can become restricted by a build-up
aof dust and other debris. This can reduce the supply of cooling air; resulting
in short service life of electrical components. KEEP THIS AIR INTAKE
CLEAN. Check the intake at last pmnthly, ormore often if conditions require.

Troubleshooting -Diagnostic Code Identification
The ALARM INDICATOR LIGHT /RESET SWITCH provides diagnostic
information as a series of flashes, When a fault condition is created, the light
will flash to indicate the type of fault which has occurred so that corrective
action can be taken.

Count the number of flashes and refer to the following chart to identify fault.
NOTE: The flashing fault code will be followed by a two

second pause, then the code will flash again. This will
_repeat until the fault has been reset.




Fault Codes

Number of Flashes

Fault Indicated

One flash

The OPERATOR PRESENCE SWHCH
is not engaged

-=-0f ==
The OPERATOR PRESENCE SWITCH
was released during the ride cycle

Two flashes

The wheelchair ramp is not stowed and
locked

Three flashes

The surge suppression unit has
malfunctioned

Four flashes

The emergency stop relay has been
actuated

Five flashes

The START SWITCH was pressed
without The OPERATOR PRESENCE
SWITCH being released at the end of
the previous ride cycle

Six flashes

The dynamic brake resistor is
overheated

Seven flashes -

The variable speed drive has faulted.
Refer to the Allen-Bradley PowerFlex 70

- Adjustable Frequency AC Drive User's

Manual

Eight flashes One of the three stop system proximity
switches failed to come on (rides
equipped with wheelchair ramp)

Nine flashes One of the three stop system proximity

switches faied to go off (rides
equipped with wheelchair ramp)

el Maintenance Manual 25
(Revised November 4, 2003)
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Inspection Checklists

The following pages provide inspection checklists for the 36-Foot Double-
Decker Carrousel. The pages can be copied and filled out as a permanent
record for each inspection.

IMPORTANT: These items are a minimum checklist. Other items

which may be considered as standard check points in
the industry must also be inspected. Refer to the
appropriate portions of this service manual for specific
procedures. Check applicable service bulletins for
additions or changes fo this checklist.



36-FOOT DOUBLE-DECK CARROUSEL Inspection Checklist
Model 420 | Page 10f 3

This form must be completed prior to daily opening

Ride Serial Number:; Date: Location:

Performedby:

IMPORTANT: The following items are a minimum checklist. Other items which
may be considered as standard check points in the industry must
also be inspected. Refer to the appropriate service manual for

specific procedures. Check applicable service bulletins for e o ©
additions or changes to this checkist. ' g 5 2 2
: € 48 8§89
. ] 9o
Daily £ 32 i3
General %] Z2g O0OgqoO
Check the adjustment ofthe swayrods ..... .. ... ... ... . ... ... ... e a a Q

Inspect all panels, fences, gates, ramps, steps and walkways for proper installation,
damage or ObSITUCHIONS ... ... i i e e e e

O
(W]
&

Check that all safety signs and decals are properly installed and legible .................... .. a a

Horses and Chariots

Check the overall condition of each horse andchariot . ... ... ... ... ... ... ... ..... o a d

Check the condition of the seat belts onall horsesand latches .................... .. ... ... Q

Inspect the step shields on all horses. Check for overall condition and proper attachment ....... (| a O

Wheelchair Ramp and Tie-Downs (if equipped)

Test the operation of the wheelchair ramp safety interlock ... ... ... . .. .. .. ... ... a O |

Inspect the overall operation of the track, rollers and stowagelock .................... .. .. a ] Q
.,Ch;ck the condition of the anfi-slip surface on the u{heelchair TAMP © oo e Q .4a a

Check the operation of the wheelchair restraintsand belts .. ................................. Q a a

Ride Operation

Run the ride through at least three (3) complete ride cycles to observe the overall

performance of the ride in relation to past performanceoftheride ......... ... ... ... ... ..., d

Check all controls and indicators for proper operation .................... ... ... a O




'36-FOOT DOUBLE-DECK CARROUSEL  inspection Checklist
Model 420 Page20f3 |

This form must be completed prior to daily opening

Ride Serial Number: Date: Location:
Performed by:
§ < 23
: .8 §s¢
0 E S
Monthly 2 §s ES¢
General : A o % Z 090
- All“Daily” checklist items completed . ............... B el ~...@  Qa Q
Horses
Inspect horse hanger hooks .......... e a a a
Check safety stop clearance at all horse hangerhooks ..................... g O
Check horse hanger hooks attachment for excess play at the attaching capscrew. On two-piece
horse poles, inspect the fasteners which connect the lower and upper sections of the horse pole. . . O a Q
Sweeps, Sweep Hanger Rods, Spreader Bars and Crankshafts
Inspect all sweep attach points for visible cracks of signsof wear......................oo a a a
Inspect all spreader bars and attach points for visible cracks orsignsof wear ................. a a a
A TS
Inspect the installation of all sweep hanger rods and attachpoints .......................... (] ] a
Visually inspect all crankshafts for indications of cracks or signsofwear .................... a a a
DriveSystem
Check for lubrication of the mainbearing  ................o0oovnne. e a a a
Check for lubricationof the maindrivegearbox ..., ........ ... i a ] a
Check for lubrication of the ring gear (inside teethonly) ........... ... ... i, g Q a
Check for lubrication of crankshaft u-joints (2 places percrankshaft) ........................ .. a Q a
Check for lubrication of drive shaft u-joints (2 places per driveshaft) ...... T =) o a
Check for lubrication of drive shaft bearingss (2 places perdriveshaft). .. ........... ... Ll a Q a
Check for signs of leakage at the crankshaft gearboxes ........... ... ..o Q (] Qa
Inspect the crankshaft bearings for damage, wear and proper lubrication .......... ... ... U Q Q
Inspect the horse hanger bearings for damage, wear and proper lubrication .................... a a a

Inspect the horse pedestal bearings (lower level) and the closeout covers {upper level)
for damage, wear and proper lubrication . .......... ... ... d

(]
O




| 3 6-F00 T DOUBLE -DECK CARROUSEL Inspection Checklist
Model 420 Page 3 of 3

(Revised November 4, 2003) This form must be completed prior to daily opening
Ride Serial Number: Date: Location:
Performed by:
§ <23
: L2 3§
% Bt EsSE
R g E 3G8
: vy z2q OO
Annually
General
All “Monthly” checklist items completed ........ PO e a a a
Drive System
Check the backlash of the main drive pimion ........oovieoiainnes TR O Q a
Check the backlash of the crankshaft drive pinions . ... a Q a
Drain any condensation from the main drive BEATDOX .o eoeroaeminnera e O N Q
Every Three Years
General
All “Annual” checklist items completed ... ...ooviiiiiiii e a a a
‘DriveSystem : oL _ : _ .
Drain the crankshaft gearboxes and refill withnew 0il ..oz Q a Q
Dismantle, clean, inspect, flush and repack the main drivegearbox ... ... ..o d Q ]
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BA&K or CHANCE Horses
(Specified By Customer)

HORSE AND STEP INSTALLATION




s ndsn Part Drrawing Tyurantily per
mumber number mumbey - Degorigtion susembly
14 168529800 i i WASHER SAE 3/16 , : 6 per horse
15 166408000 : ' SCREW #10X1/2 S/T PAN H D PH + . 6 per horse
16 136675000 ‘ 403-101-001 : SHIELD-STIRRUP 403-101-001 " 1 per horse
18 37382200 { OMG-527-001 ¢ STEP-HORSE OMG-527-001% _ 1 per horse
21 35229000 ; ' PIN-TPR 1/2X2-7/8GL CSN10AQ3-05% 1 per horse
24 65190000 ! . 1 HAIRPIN 1/8 . 1 per horse
27 20541400 : i BELT ASM SAFETY - : 1 per horse
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HORSE AND STEP INSTALLATION
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HORSE AND STEP INSTALLATION
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Index

Part

number number

11
16

21

40
41
47

37382200

409-134-001
20541400
35229000
65190000
66408400

66401200

Drawing
number

OMG-527-001

409-134-001

Quantity per
Description _ assembly
STEP-HORSE OMG-527-001% 1
SLEEVE-HORSE ™ . _ 1
HORSE DRIVE COVER ASSEMBLY 1
BELT ASM SAFETY 1
PIN-TPR 1/2X2-7/8CL CSN10A03-05* 1
HAIRPIN 1/8 1
SCREW #10X1 S/T PAN H D PH %+ 6
SCREW #10X1/2 S/T HH PH * B

HORSE AND STEP INSTALLATION
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HORSE PIPE SLEEVE INSTALLATION - Spiral brass



Index Part Drawing Quantity

number number number Description per assembly
6 , . SLEEVE-HORSE S 1 per horse
9 61160600 SCREW MS 1/4-20X1/2 BRS RHP 1 per horse
12 68542000 WASHER LOCK 1/4 INTERNAL i per horse

HORSE PIPE SLEEVE INSTALLATION - Spiral brass
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HORSE PIPE ASSEMBLY
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135265400 | 403-121-004 : PIPE-HORSE 403-121-004

21445500 : . CSTG HOOK INVESTMENT 403-161-001
60768200 ‘; ' HHCS 3/8-16 X3 GRS

68531000 r - WASHER SAE 3/8

64781600 : :© LOCKNUT N/I 3/8-16 ZP

Deseriplion

N el

4
5
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8
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HORSE PIPE ASSEMBLY




Secure latch plates with
* Thumb Screws
Part no. 26433802

HANDICAPPED CHARIOT ASSEMBLY

RREEN
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Ipdex Part
No.  Number
1 415147001
2 415-740-001
3 415-748-001
4  415-748-001
5 66149000
6 61115800
7 64792600
10
i1 44713200
12 23744000
13 61114000
14 63529100
15 64780300
17 415-777-001
19 415777003
20 66144000
2 21677700
2 66141000
{
J

Drawing
Number
415-747-001
415-740-001
415-748-001
415-748-001

415-7177-001
415-T77-003

Description

HEADSHIELD-LEXAN

FRAME WELDMENT-HEA DSHIELD
BACKING-HEADSHIELD, TOP
BACKING-HEADSHIELD, BOTTOM
RIVET3/16x3/8 ALUM/DOME(STLST
SCREW#10-24X1/2S/TPHRD
NUT,HEX 10-24

MIRROR- HEADSHIELD LEXAN
TAPE .045X1 ACR D/B FOAM
ROSETTEACRYLICSTARLARGE
SCREWMS6-32X3/4RHP

WASHER SAE#6
LOCKNUTN/#6-32ZP
MIRRORBEVELEDGLASS,HEADSHIELD
MIRROR PLATE,HEADSHIELD
RIVET,3/16 AD66ABS
CLIP,BENDABLE

RIVET, 5/32 ADS6ABS

~
=8

.
Bobe B e e LW W WA e 00 00 B e e e

HEADSHIELDS




NOTE: WhenorderingformedLexan®
ﬁ)_arts, specify cutouts for
urbo® lights, ASL® lights, or
medium base incandescent
bulbs.
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LEXAN® MIRROR INSTALLATION
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index Part Drawing Qty
No. Number Number Description Req'd
1 416-745-001 416-745-001 PANEL-UPPERINNER,LEXAN !

2 416-750-001 416-750-001 " PANEL-UPPERCURVED,LEXAN !

3 416724001 416-724-001 FRAME WELDMENT-UPPER INNER PANEL |
4 66145000 RIVET3/16x3/8 ALUM/DOME(STLST 7
10 416778001 416-778-001 MIRROR, LEXAN-UPPERINNER PANEL 1
1 27771500 _ _ ’ TAPEFOAMMT-6 WHITE* A/R.
12 23744000 4 ' ~~ ROSETTEACRYLICSTARLARGE -4
13 61114000 : SCREWMS6-32 X3/4RHP 4
14 68529100 WASHER SAE#6 4
15 64780300 LOCKNUTN/1#6-32ZP 4
17 416775001 416-775-001 MIRRORBEVELEDGLASS 1/4" 1
19 416775002 416-775-002 PLATE-MIRROR,UPPERINNER PANEL 1
20 66144000 RIVET3/16x3/8 ALUM/DOME 8
21 21671700 CLIP-BDMETALBENDABLEC380L 5
2 66141000 RIVET 5/32x3/8 ALUM/DOME 5

UPPER INNER PANELS




NOTE: When ordering formed
Lexan® parts, specify
cutouts for Turbo® lights,
ASL®lights, ormediumbase
incandescentbulbs.

1 [~
gl In
BEVELED GLASS MIRROR INSTALLATION LEXAN® MIRROR INSTALLATION

LOWER INNER PANELS



Index
No.

Part
Number
415-730-001
415-731-001
415-731-002
415-731-003
23347701

T 66149000
66145100

415-741-002
27771500
23744000
61114000
68529100
64780300
415-776-001
415-776-002
66144000
21677700
66141000

Drawing
Number
415-730-001
415731001
415-731-002
415-731-003

415-741-002

415-776-001
415-776-002

Description

PANEL, LEXAN-INNERLOWER PANEL

FRAME WELDMENT-LOWER INNER PANEL W/O DOOR
FRAME WELDMENT-INNER LOWER PANEL W/DOOR
DOOR WELDMENT-LOWER INNER PANEL
HINGE3"FULL SURFACE-ADJSPRING

RIVET3/16x3/8 ALUM/DOME(STLST

RIVET [/4x3/I6STEEL/DOME = :
MIRROR-LEXAN, INNER LOWER PANEL
TAPEFOAMMT-6 WHITE
ROSETTEACRYLICSTARLARGE

SCREWMS6-32 X3/4RHP

WASHER SAE #6

LOCKNUTN/1#6-322ZP

MIRROR BEVELEDGLASS 1/4"

PLATE-MIRROR

RIVET 3/16x3/8 ALUM/DOME
CLIP-BDMETALBENDABLE

RIVET 5/32x3/8 ALUM/DOME

~
oo 28

A/R

SN O e e PR NN =

LOWER INNER PANELS




NOTE: When ordering formed
Lexan® parts, speci
- for elther Turbo@ hts or

cutouts

medium base lncan escent

bulbs.

UPPER COLUMN ASSEMBLY -
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Index Part Drawing Quantity
» number number number Description per assembly
4 31807200 - '| 403-727-001 .. |COLUMN-LEXAN 403-727-001 - - . 1.0
5 - 34517026 | 403-726-002 - |MOUNT. WELDT-COLUMN 403-726-002% 1.0-
6 34517025 1{403-726-001 ~ .| MOUNT WELDT-COLUMN 403-726-001* -~ 1.0
8 61115800 SCREW MS 10-24 X1/2 RHP 8.0
9 64780500 . | LOCKNUT N/I 10-24 : ZP 8.0 .
10 | 68529800 |- ' . |WASHER SAE. : - 8.0

UPPER COLUMN ASSEMBLY




NOTE: When ordering formed
Lexan® parts, specify cutouts
for elther Turbo@ ights or
medium base incandescent
bulbs.

LOWER COLUMN ASSEMBLY
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Index
number

© 00~ O

Part
number

31807500
30210400

30851515
30851516
66149000

Drawing
number

403-766-001
403-765-001 -
403-765-002"

403-765~004

Description

| coLum-Lowes, LEXAN 4035766001
'ANCHOR ‘WELDT-LWK ..COL  403-765-001

| BRACKET-LOWER. COLUMN. 403-765-002
BRACKET-PLUG,LWR COL 403-765-004
RIVET 3/16 AD66BS

Quantity
per assembly

D
cCoocoo:

LOWER COLUMN ASSEMBLY
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CENTER POLE INSTALLATION
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Index
No.

~]1 @ L B —

10
11
12
13
14
i5
16
17
18
19

Part
Number
416-722001
416-721-001
416-723-001
416-723-002
66149000
66407200

416-33XX-001

27771500
23744000
61114000
68529100
64780300
415-777002
415-777-005
66144000
21677700
66141000

Drawing
Number
416-722-001
416-721-001
416-723-001
416-723-001

416-XXX-001

415-777-002
415-777-005

Deseription

' CORNICE-LEXAN

FRAME WELDMENT-CORNICE
BACKING-CORNICE =
BACKING-CORNICE

RIVET 3/16x3/8 ALUM/DOME(STLST
- SCREW #8X1/2S8/TPANHD PH -
" LEXANMIRROR, VICTORIAN - -

TAPEFOAMMT-6 WHITE
ROSETTE,ACRYLICSTAR
SCREW,RDHDPH, #6-32 X 3/4
FLAT WASHER#6
LOCKNUT, #6-32,N1
BEVELEDGLASSMIRROR
BACKINGPLATE-MIRROR
RIVET,3/16 AD66ABS
CLIP,BENDABLE

RIVET, 5/32 AD56ABS
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CORNICES




NOTE: When ordering formed
‘ . Lexan® parts, specify
cutouts for Turbo®lights,
ASL® lights, or medium
baseincandescentbulbs.

BEVELED GLASS MIRROR INSTALLATION

- HEADSHIELDS




Index Part Drawing Qty

No.  Number Number Description : Req'd
5 INNERCEILINGPANELASSY. 12
6 OUTERCEILIINGPANEL ASSY 12
8 25181300 PINCLEVIS1/4X11/2 A
9 651893800 HAIRPIN1/16 : p.i!
10 OUTER CEILINGPANEL ASSY 12
1 : : . -+ . INNERCEILINGPANEL ASSY 2

CEILING PANEL INSTALLATION




- NOTE: Whenorderingformed Lexan®
;|)_arts, specify cutouts for
urb_o"ligt?ts, ASL?® lights, or
medium base incandescent

bulbs.
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BEVELED GLASS MIRROR INSTALLATION LEXAN® MIAROR INSTALLATION




Index

Part

number number

]
6

7

8
11
12

13-

14
15
16
17
18
19

37623000

“137623100-

30841900
60768200
64750800
68530800
35257000
68537400
64750000

Drawing
number

403-765-003
404-732-001
404-732-002
404-733-001

OMG1065-038

Quantity per
Description - assembly
PANEL ASSY-INR LWR
PANEL ASSY-INR LWR:/
COLUMN A-LOWER 403-767-1
CLIP-RETAINER 403-765-003
SUPPORT WELDT 404-732-001 .
SUPPORT WELDT 404-732-002
BRACE WELDT 404-733-001
HHCS 3/8-16 X3 GRS
NUT HEX 3/8-16 FULL
WASHER WROT 3/8 STANDARD
PIN-SCENERY PANEL OMG1065-038
WASHER LOCK 3/8 SPRING  MED
NUT HEX 1/4-20 FULL
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LOWER INNER PANEL INSTALLATION




NOTE: Thepartnumbersshownforlighted
» scenery components do not
include bulbs, sockets, wiring,
connectors, orcutouts for lights.

CEILING PANEL INSTALLATION

~



« Index Part Drawing Quantity per
number number number Description assembly
4 ' : COLUMN ASSY 403-725-001 12.0
5 : PANEL ASSY-UPPER INNER 12.0
7 25238300 PIN LYNCH 1/4 24.0
8 25181800 PIN 1/4X1-1/2 G/L1-5/16 HP1/16% 24.0
9 65189800 7 HAIRPIN 1/16 . ' 24,0
y

UPPER INNER PANEL INSTALLATION




NOTE: The part numbers shown for
lighted scenery components
donotincludebulbs, sockets, | .
wiring, connectors, or cutouts

for lights. ’

LOWER INNER PANEL INSTALLATION




Index Part
No.  Number
5 34984030
6 34984031
8§ 25181800
9 65189800
10 416-470-001

11 416470002

Drawing
Number
404-470-003
404-470-004

416-470-001
416-470-002

Qty
Description ' Req'd
INNER CEILINGPANEL ASSY {Americana or Dentzel scenery) 12
OUTER CEILIING PANEL ASSY (Americana or Dentzel scenery) 12
PINCLEVISU4X112 =~ 24
HAIRPIN l/16 24
OUTERCEILING PANEL ASSY (Victorianscenery) 12

INNER CEILINGPANEL ASSY (Victoriansceniery) . Lo R

CEILING PANEL INSTALLATION




NOTE: The part numbers shown for

lighted scenery components
donotinclude bulbs, sockets,
wiring, connectors, or cutouts

for lights.




Index
number

©5
- 8
i1
14
17

Part
number

33276407

25240300
65190000

Drawing
number

403-264-001

QGuantity

Description per assembly
CORNICE ASSY e e 12.0
HEADSHIELD ASSY /- .. .. ' 12.0
HANGER WELDT-CORNICE 403 264—001 . 12.0
PIN CLEVIS 1/2X4 G/L3-3/4 HP1l/8* 24,0

HAIRPIN 1/8 ) N _ 24.0

CORNICE AND HEADSHIELD INSTALLATION




NOTE: Thepartnumbersshownforlighted
. scenery components do not
include bulbs, sockets, wiring,
connectors, or cutouts forlights.

CEILING PANEL INSTALLATION



SCENERY




F-2 Chance Rides, Inc.




Index
number

10
16

Part
number

36841100

36841211}

34734900

Drawing
number

OMG~597-002
404-836-001
403-875-001

Quantity

Description ' per assembly
- SLEEVE-FL9O"BR SPIRAL OMG-597-2% - | 24.0 -
SLEEVE-SWAY ROD,BRASS 404-B36-1* - | 8.0
' RUT-PLATFORM,BRASS 403-875-001 .| 24.0 "

PLATFORM HANGER SLEEVES - Spiral brass




Index
number

18
19
.20

Part
number

36173500
36173600
30378547
30378548

130378549

Drawing
number

404~218-006
404-218-007
403-275-001
403-275~002

. 403-275-003

o Quantity

Description per assembly
ROD-THREADED HOOK 404-218-006 1.0
ROD WELDT-CLEVIS 404-218-007 1.0
- NUT-BRASS HEX,RH THD 403-275-001 1.0
RUT-HEX BRASS,LH THD 403-275-002 1.0
BAR-HEX BRASS,8"LG 403-275-003 1.0

. SWAY ROD ASSEMBLY




'PLATFORM HANGER SLEEVES - Spiral brass
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index
number

8
9
10
11
12
13
.15
- le -

17

18
19
20
.25
26

28|
29

32
33

34

35

S 36
37

38
39
40
42

45

46
47

Part
number

35410803
32945814
36841214
36841215
35509991

32037621

31025600

34202600
' 36859900

32829500
30378570

. 26193700
-1 31044300

36842500
61226700
68530800

. 64781600

61115600

61161400

61119600
60700400
63530000
64780800

. 68531600
22197506
. 24065712

22201501

Drawing
number

404-847-001
404-854-001 -

404-855-012
404-855-013
404-855-010

404-855-015 -
| 404-855-009
- 404-855-008 - -
404-855-014

404-408~001
404—855—007

}1023015 001 f~

‘00000368425

- SCREW MS:"174=20X1 -/"

Description

FLOOR ASSY . . . -
PLATE ASSY-RAMP, HCP 404—347 001 :
FRAME ASSY—RAHP HCP: 404~ 854-001-
SLEEVE-NYLON, LHR RAMP 404-855-12
SLEEVE-NYLON,UPR,RAMP 404-855-13

PLUG-ALUM, RAMP ASSY 404-853-010 -
COVER-NYLON,RAMP -ASSY: 404-855-15”¢j 

BUSHING—RAMP" ASSI’404f855-009

"| LOCK=BRASS ; RAMP'. ASS ;404-855~oosa;:~

SLIDE_NYLON RAMP ASSY 404-855-14" |

FLOOR ELEGC INSTL-RAMP 404-408-1
BAR-RAMP ASSY 404-855-007

~ROLLER: BOLSTER; INJECTIOR MOLDED* . - |.
_;BUSHING—BOL/ROLLER 1023015-001* ”  e

' 'SLEEVE-HORSE ‘96 BRASS ‘SPIRAL * - | 1.

BOLT SHOULDER 1/2 X 1
WASHER WROT 3/8 STANDARD
LOCKNUT-N/I.-3/8-16..
SCREW.MS '10-24. x3/s
SCREW MS 1/4-20X1 """ "R
BOLT HHCS 1/4-20 X1
WASHER WROT 1/4  STANDARD

LOCKNUT N/I 1/4-20. . ...  ZP

. | WASHER WROT 1/2;"STANDARDf” B
“DECAL’ "CAUTIOR" WHEELCHAIR =~ '

‘DECAL”~ HANDICAPPED SYMBOL -~

DECAL PRIORITY SEATING-ADA

HANDICAPPED bLATFORM INSTALLATION

Quantity
per assembly
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SWAY ROD ASSEMBLY




[

Index
number

6

7

13

16

19
22 .
24
25

26

28

Part
number

37619700
33276408

70349700

34759000

61191600 -
35252209 -

25181900
65190000

Drawing
number

OMG-550-001
403-224-001

} 404-218-001
0MG1006-005

prEse

' ‘PLATFORH ASSY—

Description

PLATFORH ASS? - B
SUPPORT ASSY-PLATFORM OMG-550-1
HANGER-FLOOR SWAY ROD 403- 224—1
SWAY ROD ASSY 404-218-001

PIN 5/8X1-1/2 G/L1-1/4 HP1/8%
HAIRPIN 1/8

PLATFORM INSTALLATION - -

Quantity

per assembly

CAsT
v _As r

| NUT-B/FORM HRGR ROD omcloos-ooéi'?i;
.| SCREW. SHSS 1/4-20 X3/16 .
PIN-5/8 DIA X 2.25LG #03-825-001
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G-4 Chance Rides, Inc.

@

HANDICAPPED PLATFORM INSTALLATION :



HUB AND DRIVE




CENTER HUB INSTALLATION



Index Part Drawing Quantity

number number number Description per assembly
6 } o TOWER ASSY 403-504-001 . 1.0
25616300  PUTTY STEEL.PLASTIC "A" (KIT) . 1.2.0
36109400 |403-336-001 RING-BEARING ,MACHINED 403—336- . 1.0
38018500 |403-557-001 TOWER WELDT-TOP 403-557-001 1.0
60910400 ) BOLT HHCS 5/8-11 X1 1/2 GRS 16.0
, 68538200 .. | . WASHER LOCK 5/8  SPRING MED - 116,00
7 e " - | TOWER WELDT-CENTER 403- 558-001 ... | 1.0,
9 38232414 | 403-526-001. - | TUBE WELDT-OUTRIGGER. 403~ -526— 001}‘;,;gﬁ4,0_
10 34947300 | 403-525-001: .. [ PAD WELDT-OUTRIGGER. 403-525-001" .. | 4.0 -
13 28294602 TURNBUCKLE 3/4 X 12 EYE-EYE 4,0
14 35230000 | GSN1OAQ5-07 PIN-TPR 3/4X4"G/L CSN10A05-07* 8.0
15 35228700 |CSN10A03-02 PIN-TPR 1/2X2"G/L CSN10A03 02% 8.0
16 '] 65190000 | 7 | HATIRPIN 1/8 - ‘ BRI N R |
17| 65190400 o | HAIRPIN 3/16 : 5;5:?@’5;;1 8.0 -
© 20 | 60910800 .. ... |BOLT.-HHCS 5/8-11 X2 =~ GRS ~ 8.0
21 64752400 NUT HEX 5/8-11 FULL 8.0

TOWER INSTALLATION
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TOWER INSTALLATION




,;f)

index Part
number number
-5 32088000
6 |32088100
8 32349500
11 20460200
14 30441900
17 28364602
19 21759500
20 60822000
21 60701600
22 68553200
23 60701200
24 |64804900
25 64780800

Drawing
number
404-222-001
404-222-002
404-221-001

Description .

CRANKSHAFT WELDT 404-222-001
CRANKSHAFT WELDT-STNDR 404-222-2
DRIVE SHAFT WELDT 404-221-001
BRG HANGER HALF-28' MGR *

. BEARING-BANGER 403-236-1

U-JOINT ASSY (R/W) o
COLLAR SHAFT 2-PC 1 7/16"
HHCS 7/16-20X2 GRS

HHCS 1/4-20 X2 1/2 GRS  *+
WASHER FLAT 7/16 HRD

HHCS 1/4-20 X2 GRS *+
NUT FLEXLOC 7/16-20 FULL *

-LOCKNUT N/I 1/4-20 ZP

CRANKSHAFT ASSEMBLIES

Quantity per
assembly
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Index Part Drawing Quantity per

number number number Description assembly
6 37191100]  404-215-001 SPREADER WELDT~SHORT 404-215-1* - 1.0
7 371912000 404~215-002 SPREADER WELDT-LONG 404-215-002% 1.0
8 371913000 404-215-003 SPREADER WELDT-INTMED 404-215-3% 1.0
10 37620700  403-223-001 | SUPPORT-CRANK BEARING 403-223-1 1.0
11 . 304418000 403-223-004 BEARING—CRARK,NYLON 403-223-004 1.0
144 60846800 {1 BOLT HHCS 1/2-13 X7 1/2 ‘GRS 2.0
15 | 64782400 " 'LOCKNUT N/I 1/2-13 ZP 2.0
16 68531600 WASHER WROT 1/2  STANDARD 4.0
18 31231400 403-223-005 CAP-CRANK BEARING 403-223-005 1.0

SPREADER BAR ASSEMBLIES -




17)

2
E 4
DETAIL B 2

o Crankshaft - Jumper
0 Crankshaft - Stander

23 )Used without bearing clip (item #16)

21) Used with bearing clip (item #16)
25
|
N .
1 ] .
13 16 )Bearing Clip used on
14 early production units only
DETAIL @

CRANKSHAFT ASSEMBLIES



1}

16
L1170

Index
number

6

7

8

12

13

14
15 -

19
20
21

27
30
31

Part
number

71052800

71052801
71052802

| 37191100 .-
37191200
.37191300" -

36169300
36170300
36170600

_|404-210-003

“'f35159300$f=csu10A05_1
-65190000: - |-

65190400 | il v

Drawing
number

Description

-/ |SWEEP WELDT i’

404-210-001
404-210~002

404— 215% OOIV
404- 215 002

SWEEE' "WELDT .

L i |SWEEP WELDT.
SPREADER ASSY-SHORT

SPREADER ASSY-LONG

_ |SPREADER ASSY-INTMED
“.|SPREADER WELDT-SHORT: 404-215 1* -

4042152003
404-230-001
404-230-002
404-230-003

1

 SPREADER WELDT-LONG 404 -215- ooz*

ROD HELDT—SWEEP HNGR 404 230- 1*
ROD WELDT-SWEEP HNGR 404~230-2%*
ROD WELDT SWEE? HNGRl404 -230-3*

Quantity
per assembly

SWEEP AND SPREADER BAR INSTALLATION




SPREADER BAR ASSEMBLIES



SWEEPS AND SPREADERS
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SWEEP AND SPREADER BAR INSTALLATION



f<)

Index Part
number number
6 1409-135-001
7 | 409-136-001
11 409-138-001
14 | 61116200
15

64780500

Drawing
number

409-135-001

409-138-001

~ Quantity per
Description assembly
HORSE DRIVE COVER - Specify colo 1
SET-HORSE COVER SLIDES 1
TRACK - COVER 2
SCREW MS 10-24 X1 RH P *+ 4
’ 4

LOCKNUT N/I 10-24 ZP = %+ -~

HORSE DRIVE COVER ASSEMBLY




30442000
32762800’
36109300
35252210
26694400,
685374001
68551400
61080700
60767000!
64751600
27220702
23896101
26433801}

]

A G

Tee aat=001
403-129-001
403-130-001
403~128-001

|~ SHIM HORSE PEDESTAL .005-28' MGR.. |

‘SPRING

Eapn I T
LSRR

PEDESTAL-HORSE ,MACH {
BEARING-PEDESTAL 403-127-001 '
FLANGE-PEDESTAL 403-129-001
RING-PEDESTAL 403-130-001
PIN-HORSE PEDESTAL 403-128-001

WASHER -LOCK 3/8 SPRING. MED
WASHER LOCK 1/4  HI-COLLAR

BOLT SHCS 1/4-20 X1 1/2

BOLT HHCS 3/8-16 X1 1/2 GRS :
NUT HEX 1/2-13 FULL ;

QOO0 OOO0O0OC O "

KNOB F/HORSE PEDESTAL :
SCREW THUMB 1/2-13 X 3 15/16

o b b R Oy B B O b b e b

T s st T A L

HORSE PEDESTAL ASSEMBLY
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index
number

20
21
22
23
24
25
27
28
29
30

Part
number

30228700
34984039
34984038
35358516
35358517

37487200

37487300
37487400
36495000
33342300
36494400
36494500
66423000
64830101

61144400

64780800
42219100
66430701
68537000
60700200
61221900
61111600
64799600

Drawing
number

404-111-001
404-119-001
404-118-001
389-117-001
389-117-002
389-117-006
389-117-007

389-117-008

404-116-006
404-117-001
404-117-002

{WASHER LOCK 1/4

Description

ANGLE WELDT-CHARIOT 404-111- 00l

PANEL-SIDE,F/BOARD,HCP DENTZEL

PANEL-SIDE,LEXAN,HCP DENTZEL

PLATE WELDT-ANCHOR 389-117-001%

PLATE WELDT-ANCHOR 389-117-002%
SUPPORT-SIDE 389-117-006%
SUPPORT-SIDE 389- 117-007*

SUPPORT-SEAT 389-117- 008*

HINGE-CHARIOT SEAT 404-116-066".

SEAT-CHARIOT,LOWER 404-117-001

SEAT-CHARIOT ,UPPER 404-117-002
*'FH  WOOD g_’ S

“ SCREW" #8X3/4
NUT-T '1/4-20 1" FLANGE L
SCREW. MS 1/4-20X1 172" TRS PH
LOCKNUT N/I 1/4-20 ZpP
TRIM COUNTER EDGING POL N/HOLE
SCREW #4X3/4 Ov HD PH z/P
© SPRING MED
BOLT HHCS 1/4-20: X3/6 GRS
BOLT CARRIAGE 1/4-20°X 1 1/4
BOLT SHCS 1/4-20 X3/4  FH
NUT ACORN 1/4-20 CHROME

HANDICAPPED CHARIOT ASSEMBLY

N

-
0 e NKHRR
-

Quantity
per assembly

N e Ll
. .« . .
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HORSE PEDESTAL ASSEMBLY




PLATFORMS




Platform For Chariot

PLATFORM INSTALLATION




« Index Part Drawing Quantity per

number number number Description assembly

6 ' - DRIVEPLATE/CTRPOLE 404-319-1 1
9 32874000 403-263-001 FOOT -MOUNT ,MOD 403-263-001 24
12 ‘ . GEARBOX : 12
23009701 INPUT SHAFT SEAL 1
23018601 . GEARBOX 1.5:1 (INTE 1
26437400 SEAL 1.000SH X 1.4998 X .250W 1

14 33843900 403-381-001 . KEY-174"SQ X 1-1/4"1G 403-381-1 - 12
15 34517027 403-262-001 MOUNT-GEAR 403-262-001* o 12
16 32037623 403-375-001 COVER-GEAR ,FEMALE 403-375-001% 1’
17 32037624 403-375-002 COVER-GEAR ,MALE 403-375-002%* -1
18 23024900 GEAR CRANKSHAFT-28' MGR * 12
19 33837500 403-341-001 KEEPER-KEYWAY 403;3&1-001 12
20 21044800 BUSHING 1 BORE H 12
21 38232409 403-326-003 TUBE-SWEEP GUIDE 403-326-003 24
22 30378546 403-326-002 BAR-SWEEP GUIDE 403-326-2 12
23 30378545 403-326-001 BAR-SWEEP GUIDE 403-326-1 12
24 |60932200 HHCS 5/8-11 X3 1/4 GR8 24
25 60914800 HHCS 5/8-11 X7 GRS * 24
26 60700400 ' HHCS 1/4-20 X1 GRS 24
27 60750200 HHCS 5/16-18X2 GRS *+ 48
28 61090101 SHCS 3/8-16x1 3/4 BUTTON HD 48
29 658553400 WASHER FLAT 5/16 HRD 48
30 61089201 SHCS 3/8-16 X 1 BUTTON HD 96
31 64783200 LOCKNUT N/I 5/8-11 ZF * 24
32 64804600 NUT FLEXLOC 3/8-16 FULL 48
33 68552900 WASHER FLAT 5/8 HRD A325 PLAIN 24
34 68530200 WASHER - SAE 1/4 60
35 $8532600 WASHER SAE 5/8 * 24
36 0700200 HHCS 1/4-20 X3/4 GRS *+ 6
37 54780800 LOCKNUT N/I 1/4-20 ZFP 6
490 68553100 WASHER FLAT 3/8 H.T. l44

CENTER HUB INSTALLATION




MAIN DRIVE INSTALLATION




.

index
number

5

11
12
13
16
19
20

Part
number

20495202

60911000

20745800
61105300
64751600

68538200
' 38557800

Drawing
number

403-380-001 . °

Description

'BEARING GEARED (AVOR)

BOLT HHGCS 5/8-11 X2 1/4 GRS
BOLT HHCS 1/2-13 X3 1/4 GRS
BOLT SHCS 5/8-11 X3

'NUT HEX 1/2-13 FULL
‘1 WASHER LOCK-5/8  SPRING MED..
}WASHERrHARDENED M/DR 403-380- 001

Quantity

per assembly

.0

e s e & u .
OO0 o OO0 0

MAIN DRIVE INSTALLATION




L]

Index
number

C 14
16

17
19
30

35
Y

a7

Part
number

35486668
31867900

36577800
34758400
35510600
35229100

68537800

39 68537400

Drawing
number

CSN25443-00
OMG-249-000
CSN10A03-06

65190000~
_.._60342000-'i
60766600
164751600

~ |PLATE WELDT-PIVOT. 403-615-003 -~
" {COLUMN. WELDT. 404-615-002 .
SHAFT WELDT-COLUMN 404-6151001 % . .

7|463-615-003: .
-|a6a-615-002"
~1404-615-001" = "

- HAIREIN 1/8

Description

NUT-SCR/JACK HANDLE CSN25A43-00
POLE-QUARTER CMG-249-000
PIN-TPR 1/2X4-3/8CGL CSN10A03-06%

WASHER LOCK 1/2
WASHER LOCK 3/8

SPRING MED
SPRING MED

CENTER POLE INSTALLATION

Quantity
per assembly

o
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