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This Manual has been prepated by Tivoli Manufacturing Ltd. for use by Owners
and Operators of the SPIN QUT/Amusement Ride. It is our recommendation
that this manual be read and undetstood by the Owner and Operator so the Spin
Out can be operated in a safe and economical manner.

The information in this manual is to be us€d/assa guide in the daily inspection
and maintenance procedures. Since it is the infent,of Tivoli to always upgrade
and improve their product, some specifications may be different from previous
equipment. If this situation arises, please contact the Manufacturer for
additional information and / or upgrade.
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Operating Specifications

MANUFACTURE:

Tivoli Manufacturing Ltd.
Howfield Lane

Chartham NR, Canterbury Kent
CT4 7THG England

Date of Inception and Completion of First Unit:
Number of Rides Operating in U.S.A.
Number of rides Operating Worldwide

U.S. REPRESENTATIVE:
Amusement Technologies International Inc.
3306 N. Main St.

Cleburne, Texas 76031

1997
)
4

OPERATING SPECIFICATIONS

All Dimensions Approximate

Static

Height: 15 Ft. 0 25 ft. with scenery
Width: 45 Ft.

Depth: 55 Fr.

Total Static Weight:

Dynamic
32 Ft.

45 Ft.
55 Ft.

63 500P6unds (Approximately)

Ride Speed: Base 6 RPM,» Arm 4 RPM, Car Arms 16 RPM
Passenger Capacity: 24 Adults
Number of Vehicles: 6 - Four Passenger Vehicles
Estimated Capacity / Hour 700
OPERATING RESTRIETIONS
Passenger Height Restriction 50"
Minimum Age 7 Years
Recommended Ride Duration 60 seconds
Passenger Load Balancing Required Yes
Maximum Wind Speed for Operation 35 MPH

Minimum Temperature for Operation

32 degrees ¥

ELECTRICAL REQUIREMENTS

Voltage

Type

Motive Power

2Maximum Lighting Power
Total power

208 VAC Minimum / 230 VAC Maximum

3 Phase, 60 hz

75 Kw 250 Amps ~
25 Kw 75 Amps

100 Kw 325 Amps

1
2

Number at date of Manual Publication.

Actual Lighting Power will vary according to the package supplied.




Operating Dimentions
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Static and Dynamic Loads On Jack Points

A><A \
A A /
\ .
3 A
/ ~
\
Static A Dynamic A

14,000 Lbs. 30,000 Lbs.




Trailer Specifications

Road Dimensions:

Length: 43 Feet
Height: 13 Feet 6 Inches
Width: 8 Feet 6 Inches

Trailer Weight: ( approximate )

King Pin: 27,500 Pounds
Back Axles: 36,000 Pounds
Total: 63,500 Pounds
Axle Specification:
Quantity: 2 axles on 10 ft. Between Axle Centers
Tires: 235 /SR /1 17.5
Wheels 175 x 615
Y Suspension: Alr
s Brakes Air with-8pring Parking Brakes




SECTION 2

Set Up Procedures
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SET UP INSTRUCTIONS

STEP 1: Position trailer on as level an area as possible. Front of trailer should be located
approximately 9 feet from midway edge. (See FIGURE 1, Clearance Specifications)

Note: At start of set up install "dummy plug" in control cable receptacle on electrical
enclosure on fixed base.

Important

Size of wood blocking.wused for support under jack pads is determined by the soil or surface
conditions. Make §ure the blocking has enough surface area to support loads indicated on

figure 1 in this section, Js00se or wet soils require a larger surface area to support weight. If
after ride is operating blgckifig sinks excessively, reblock with larger surface area blocking.

STEP 2: While tractor is still atfached to the trailer, extend the two front Base Support
Outriggers and secure them with the'pins provided. Place the flat jack pad supporting plates
and wood blocking under the hydraulic-eylinders. Connect the pressure and return line
hydraulic hoses via the quick disconnects proyided. (Refer to Section 5 for more details on
the Leveling Pump System). Turn ON Set Up-Rump by holding in the pump button while
operating the leveling levers. Lower the two (2) front cylinders so to relieve the trailer
weight from the tractor. Unhook and remove-tragtoss Release the pump button when not
operating the jack cylinders in order to conserve Batteyopower.

STEP 3: Extend the two rear Base Support Outriggers and secure them with pins provided.
Place the two Pyramid shaped supports under the jack cylinder-ends and install proper
blocking under the pad. Apply pressure to rear leveling cylinders unti! they support the
weight of the rotating platform. Set leveling jacks so rotating pldtform is approximately level
with ground. Stop any further leveling at this time.

STEP 4: Locate and unlock four (4) latches that hold the axle frame (0 the trailer.
Disconnect the trailer air lines and trailer lighting electrical plug. Using the Airbag control
lever, deflate the axle airbags until the trailer axle frame separates and clears the rotating
platform frame.

STEP 5: Unlatch and swing out rotating platform support outriggers, 6 on each side of tailer,
into approximately the position indicated in figure 2 in this section. They will be moved into
exact position later.

STEP 6: Locate the platform hydraulic control levers located near the main hydraulic pump. )
Start set up pump and operate valve levers to assure platforms are completely up.
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Caution

Platform raise and lower hydraulic cylinders can loose oil during transport. Before
lowering platforms operate control levers to assure platforms are completely up prior to
removing platform lock up brackets.

STEP 7: Remove platform spreader bar located at top back end of platform an lie on ground.
Using the wrench supplied remove the platform locking brackets for the side you are
lowering only, which are located on the center sweep hub for each side of platform. Keep
brackets up on ride until platforms are completely lowered.

Caution
UNDER NO CIRCUMSTANCES SHOULD ANY PERSON BE UNDERNEATH THE
PLATFORMS WHEN THE PLATFORM LOCKS ARE OUT OR THE PLATFORMS
ARE UNDER THESUPPORT OF THE HYDRAULIC CYLINDERS. KEEP CLEAR
WHEN PLATFORM ARE BEING LOWERED.,

STEP 8: To lower the platfofms: Aurn Set Up Pump ON by holding in the pump button
located by the hydraulic controls. Operate the valve handles to lower the two platforms one at
a time until the secondary platform’can bedgeached from the ground. While pulling out on the
secondary platform, lower the platform/intilit is slightly above the platform support
outriggers. Align the supports with the pin tubes welded on the bottom of the platforms and
lower platforms completely. Pin in place.

Sweep and Vehicle Assy.

STEP 9: Remove the long scenery wind braces used for thesback wall which are loaded
across the backs of the vehicle racks. Set them on the ground at'the rear of the ride..

STEP 10: Using the pallet jack, move the six (6) vehicles to the outerjperimeter of the
platform so the sweeps can then be opened.

Note
For set up without 3 phase power refer to " 24 VDC set up procedure" in this section
O 1 e i o o o o ot S o o o o ol e o o 2 ol ol i

STEP 11: Remove sweep racking brackets to allow sweeps to be folded out. Using wrench
slightly loosen sweep pivot pin and unfold sweeps until mounting holes in sweep and hub are
aligned. Insert locking pin from same direction as the pivot pin. With wrench provided thread

into place. Using wrench tighten both pins snuggly. Follow same procedure for remaining 3
sweeps.

STEP 12: (For details see REMOTE RIDE CONTROL CONSOLE in Section 3). Using the
remote control panel located on the main electrical enclosure Turn selector switch to "Build"
to activate controls. Start drives by pressing the "Start Drives" button. Raise the arm by
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pressing the "Raise Arm" Button. Arm will raise to its top limit automatically. (For more
details, see MANUAL OPERATION in Section 3) By pressing the "Jog Arm" button rotate
the arm 180 degrees until the arm proximity switch lines up with trigger bar. Press the button
Labeled "lock Arm" 1o reset the Safety Cylinder. (See RESETTING THE SAFETY
CYLINDER in Section 3). Lower the arm completely by pressing the "Lower Arm" button

until sweeps are in the loading position. Letting off of the button will stop the arm from
lowering.

STEP 13: Using the pallet jack / crane, mount each vehicle using the bolts, nuts, and
washers provided to its respectively numbered sweep. Use the "Jog Spinner"” button to rotate
sweeps to ease installation. For each of the cars, use the wrenches provided and tighten all
eight (10) bolts securing the sweep flange to the down arm flange on each car. These bolts
must be tightened’to 100 ft. Ibs torque. Connect two electrical plugs from the vehicle down
arm to the top of the sweep.

IMPORTANT

Always inspect bolts, ndtspand,washers before installing. Replace any that appear to be
damaged, stretched or worn.

STEP 14: Once all the vehicles are motnted and all racks and other tools are stowed under
the trailer, The ride base is ready to be tilted.to the 5 degree position. To tilt the ride: Turn
ON Set Up Pump by holding in on button lo€ated near leveling jack controls. Lower the two
(2) front cylinders first as equally as possible. When cylinders are within one inch of being
completely down, use bubble level to level front/ofbase crosswise. Raise or lower rear
cylinders until the distance between the top of the fixed platform step located above the trailer
axles is 8 inches from the top of the rotating base.“Brifig front jacks up until 5 degree level
bubble is at center mark. Level crosswise rear of base platform. Keep base platform in this
position until all secondary walkway frames are in place., Furitier adjustments will be made
after the walkway is installed.

STEP 15: Locate two leveling jacks at rear of trailer near back axl€. Add appropriate

blocking and adjust jacks so that jacks support the weight of the axl€ frame: It is not necessary
to level the axle frame.

STEP 16: Starting from the rear of the ride, assemble walkway platform jackstand frames
from the fixed walkway frame. Install and Level each jackstand on the bottom rail keeping the
top step frame 8 inches from the top of the rotating base. Under normal conditions the screw
jacks do not require additional blocking. If soil conditions warrant it, add blocking as needed.
Place jack stand frame spreaders and platform support bars between each jack stand. Follow
this procedure from each side of the fixed platform until the frames meet at the front of the
ride. Install jack stand alignment bars from leveling cylinder to jackstand and pin in place.

IMPORTANT
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After all jack stands are installed it may be necessary to readjust the rotating base in order
to keep the minimum clearance of 8 inches from the top of the step to the top of the base.
Adjustments can be made using the main leveling jacks.

STEP 17: Install all deck supports and braces for walkway. Install top aluminum step and
secure with special Flip Over Latches that lock panels in place. Install all aluminurm platforms
between jackstands.

WARNING

After base is at proper level and adjustment of hydraulic jacks are no longer required,
disconnect pressure and return line quick connects at center of trailer and store out of way

of rotating base.

STEP 18: Roll conirel booth off support stand on fixed platform at back of ride. Roll near
place where booth(will be installed. Install control booth support in fence sockets at edge of
platform and supportandigvel outside with jackstands provided. Roll control booth into wheel
access holes on support platfefm. Instali control lead from bottom of operators control console
to receptacle on electrical oxren the fixed base in center of ride.

STEP 19: Remove and set in place’all the fence. Mount two (2) quartz light poles. Connect
electrical plugs from Lighting junctionbox.,

STEP 20: To unfold back wall scenery, remove security pins at bottom of scenery panels.
Swing out both sides (one at a time) until the holesjalign and replace pins. Raise top sections
and pin in place. Using the hydraulic cylindér afnd.valve handle, raise the scenery unti] the
support pins can be installed. Install all the wind braces,

STEP 21: Install the bally cloth around the walkway.

'STEP 22: Remove control key from remote control panel. Insert control key in key switch of

operators control console and turn on to activate ride controls.

Caution

Before operating rotating base, assure that the area where base rotates is clear and free of
any obstacles such as racks, hoses, or electrical lines.




Important Tear Down Information

After vehicles are removed from sweeps during tear down fold and lock sweeps. Do not raise
arm. If the arm is raised and sweeps are rotated in the raised position the arm will not be able to
be lowered due to the safety system.

First fold and lock sweeps, then rotate arm while the ride is in the lowered position. lock in place
for transport.
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24 VDC Set Up Procedure.

For set up where three phase power is not available the ride may be erected using the 24VDC
system. Complete Steps 1 through 10 in the set up section, then follow the steps below to turn
the arm in order to fold out sweeps.

STEP 10A: Make certain that all sweep racking brackets are secure and sweeps remain folded up
and tied together.

STEP 10B: When platform is clear an vehicles are moved to outer edge of platform the arm can
be turned in the lowered posifion, Switch the selector switch on the remote console to
"Emergency” . Press the " Enfergency Arm" button and turn the arm 180 degrees to the
loading position. Turn selectorgwitchback to "Build".

'STEP 10C: Follow step 11 to spread’and install sweeps. Note: After rotating arm the hub will

be higher above the platform and it may be'necessary to use a ladder to attach sweeps.
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Operational Requirements

Personnel Requirements

The Spin Out Amusement Ride requires a minimum of two (2) persons to operate and monitor
the ride during operation. One (1) operator must be at the Control Console at all times with
the controls situated so that he / she has full viewing access of the ride and of the second
operator. The second operator must be located at the entrance and has the duties of
controlling the entrance, exits, assisting patrons, and monitoring the ride. All operators must
remain off the rotating platform during operation of the ride. Extra personnel could be
added during high/traffic times.

Passenger Restrictions

The Spin Out Amusement Rides designed to accommodate 24 patrons, four (4) patrons per
vehicle. This number should not bé ekceeded for any reason. The vehicle is equipped with

one shoulder bar for each passenger./-Severe injury could occur if a person is allowed to ride
on the outside of the shoulder bar.

All patrons and potential passengers should be notified of the following rules of operation. A
sign should be posted in clear view for all persops toyread. It should include a minimum of
the following:
This is a High Speed Thrill Ride. Riders"will experience in excess of 2 G's during
the operation of the ride.

No riders under 7 years of age.

No riders under 50" tall.

No food or drink allowed on the ride.

Remove all loose articles before riding.

Pregnant women are not allowed on ride.

Only four (4) passengers per vehicle, 1 per seat.

Anyone under medical care, with back and / or neck trouble should not ride.
No one under the influence of drugs or alcohol are permitted.

el N ol S

It is the Responsibility of the Operator to evict any rider acting in an unsafe
manner. ~
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Operéting procedure per ride cycle

When operating the Spin Out Amusement Ride for patrons, the operator must see that the
following steps are followed before, during and after each ride cycle.

1.

2.

-10.

11.

12,

) 13.

Allow a maximum of 24 passengers { one per seat ) to enter ride.
Assure all passengers meet minimum requirements to ride.

Close and secure entrance gate.

Assist any passengers needing help in entering their seat.
Instruct all pasSengers to sit back in their seats with heads up

When passengers/are sitting straight up, Turn shoulder bar lock switch to allow
bars to automatically” 16wer and lock into position.

Monitor all indicator lights/beve inside seats. Illuminated green light indicates
both shoulder bars are se€ures{"each light indicates for the two seats next
to each other on each side'of the center arm support ).

If green indicator light is not illuminated check both shoulder bars and push in
until green light is illuminated. If light#ill still not illuminate, one or both
passengers are too large and will/hdve to exit the ride.

When all green indicators are illuminated, Operator.will see a green light on
the operator console which allows the ride to be gtarted.

When platform attendant signals operator that platforins are clear and gates are
secure, operator may start ride. NO PERSONS ARE ALLOWED ON
THE ROTATING PLATFORM WHILE RIDE IS OPERATING.

Both operator and platform attendant must monitor the ride through it's
complete cycle.

When the ride comes to a complete stop and arm is completely down the
platform attendant can release the shoulder bars by turning the unlock
switch in center. Instruct passengers to push shoulder bars completely
up and exit ride.

After passengers have exited ride, begin to load new group of passengers.




Emergency Stop and Power Failure
Procedures

Important
All operators must be trained in the following Emergency procedures before being allowed

to operate the ride for the public.

Emergency Stop ( Ride Abert)

The operators control console is fitted with an emergency stop ( Ride Abort ) button. This
button is to be used in ases of emergency only. When the button is depressed the sweeps will
slow to a stop and\agm will rotate until the passengers are in an upright position. The main
arm will NOT lower?” Thé ride will come to a complete stop. It is designed to bring
passengers to the quickeS@ipright stop possible and not to lower in case there is an obstruction
on the platform. Always reportthe use of the emergency button to proper authorities. Never
restart ride or lower arm untilreasefl for use of emergency stop is determined and situation
rectified.

Lowering the Ride after an Emérgency. Stop
After the use of the emergency stop, it will be necessary to lower the arm manually in
order to unload the passengers. Before"doing,so, make sure it is safe to do so.
Platforms should be clear and reason fofsg ofsemergency corrected.
Step 1: The Emergency Button must be reset. Twist to unlock, button should

pop out. Check to assure all drives are stili'operating. If not restart drives.
Step 2: Turn the Control Key switch to the off positiofien the operator's console.

Turn the selector switch on the remdte console to the "Build" position.

Step 3: Press "Lock Arm" button until the arm safety piston have locked the arm.
Step 4: Press the "Lower Arm" button until the arm lowers completely
Step 5: When the ride is lowered completely, unload passengers.imthe normal

way.

Restarting after an Emergency Stop
Investigate and rectify the cause of the Emergency Stop.

Remove any tools or objects that may have been brought onto the platform. Reinstall
any guards or covers that may have been removed. Open the Main Electrical Box and
check that all Circuit Breakers are ON.

Without loading passengers, lock shoulder bars.

Insert the Control Key into the Operator's Control Console key switch and turn it ON.
Check for illuminated GREEN start lamp.

Run the ride through a Test Cycle to ensure proper operation of the Drive Systems and
the Shoulder Bars. :




Power Failure

There are two ways for the ride to experience a power failure. The first is a loss of power at its
source ( ie. Generator, Transformer etc.). The second is by pressing the power shut off button
located on the operators control console.

In the case of a compete power failure or the pressing of the power shut off switch the
following will happen. When the Power Failure occurs, the ride will stop in the position where
it lost power. This means that if the power is lost, while the arm has the vehicles in the
inverted position it will stop with the passengers upside down. All passenger restraint
devices will remain locked and secure.

Important
Power shut off shouldnot be used as an emergency stop ride, unless operator deems it
necessary that all powér'to ride must be severed ( ie; Fire, Short Circuit, etc. ).

Passenger unloading after’'power failure.

If _main power is quickly regained, ( This does not apply if power shut off button was
used )
In a case where the power failure wag/momentary and Electrical power is regained
quickly, the ride can be brought dewn to the loading position using the remote
manual controls and the main hydraulic'pump. Use the following procedure.

Step 1: Restart the main electric pumpsnd drives

Step 2: Turn the control key from the opefators console off. Turn the selector
switch on the remote consolé t¢/"Buijld". Start Drives.

Step 3: Press "Jog Arm" and rotate the arm until the-Trigger bar lines up with
the proximity switch.

Step 4: Press the "Lock Arm " button to lock arm ifrposition.

Step 5: Lower arm by holding in "Lower Arm" button/until arm has lowered
completely.

Step 6: Turn Selector switch on remote console to "Ride" and unload passengers
in normal way.

Total power failure or use of power shut off switch. |

In the case of a total power failure, a 24 VDC backup system has been installed. This
system uses a 24 vdc motor to rotate the arm in case of a power failure. This system is
powered by the same batteries used for leveling the trailer and lowering the platform. _
It is absolutely necessary that these batteries are kept charged and in good
operating condition at all times. A special automatic battery charger is installed in
order to keep these batteries charged. Check batteries prior to opening ride to public.
In case the battery system fails, there has also been installed a hand-crank that can be
manually operated to bring the passengers to an upright position. To operate the 24
VDC backup system follow the procedure below:




Turn the selector switch on the remote operators console to the "Emergency" position.

Step 1: Remove key from operators console.
Step 2: Press the " Emergency Arm" button on the remote console and rotate
arm to upright position.
Step 3: Connect mini hoses between the quick disconnect at the base of each
lift cylinder and the tank return quick disconnect. Ride will start to
lower slowly when hoses are connected.
Step 4: Proceed to un load passengers.

Passenger unloading procedure:

The.Spin Out is equipped with a battery powered AC power source. This
systentisspowered by the same 24VDC power supply used by the leveling
jacks. This system is required in order to unlock the Shoulder bars to unload
passengers. T unlfad passengers follow the procedure below.

Step 1: Locate emergency power cord and install into receptacle on main
electri€al boxign rotating platform.

Step 2: One vehicle at atime unplug control wire from top of sweep and plug
into receptaclé at end of emergency power cord.

Step 3: Using the control switeH on the emergency power cord switch either
left or right to unldeK two,seats at a time. Lift shoulder bar and
unload passenger. Ke€p switch turned until passenger is
completely out of seat#Shoulder bar will lower when switch is
released.

Step 4: After all passengers are unloaded diSconnect emergency power cord
and return it to it's storage area:

Important!!
If the Shoulder bar release system does not work. Shoulder bars/an be released by
removing back lighting panels from each seat and removing the bottom cylinder
attachment bolt, followed by manually shifting the secondary locking bar.

IT IS EXTREMELY IMPORTANT THAT THESE EMERGENCY AND BATTERY
BACK-UP SYSTEMS CONSTANTLY BE MAINTAINED AND CHECKED FOR
PROPER OPERATION.

xa

The following describes the procedures to follow to safely operate the ride after an Emergency
Stop or Power Failure situation. Please report to proper personnel anytime the Emergency

System is used. The ride should NOT be operated again until the condition responsible is
investigated and rectifted.




Restarting after a Power Failure

After cause of power failure is determined, check power supply to assure Voltage and Hertz
are correct. Check power at ride prior to switching power back on. Restart ride as normal,
complete all safety checks and test run prior to opening to public.




Start Up & Shut Down Procedures

Start Up

After the Spin Out is shut down at the end of an operating day or after a Power Failure, you
must follow this Start Up Procedure.

Always ensure the proper incoming voltage is at the ride.

Reset any Ground“Faults«Reset the Emergency Stop Button if it is pressed in. Reset the
Main Disconnect if tripped.

The Power ON indicator lamp should be lit.
Press the Drives Start button, Allow 30-seconds for the Motor Starting Sequence to engage.

You should also wait for the oil terfiperature to warm up before operating the ride if you are in
a cooler climate.

. Check the Safety Bars Locked indicator lampe” It should be ON. If not check all shoulder bar
latches for proper operation and adjustment.

Perform the required Daily Inspection and Lubrication Précedures if this is the Initial Start Up
for the day.

Run a Test Cycle before operating the ride for the public.

Shut Down Procedures

When it is time to shut the ride down at the end of the day, follow these procedures.
Turn off ali lighting switches and drives.
Turn OFF the Control Key on the Operator's Control Console.

Turn off power at main disconnect.




Emergency Evacuation Procedure
In Case of Power Failure

To Rotate Arm

Turn the selector switch on the remote console to the "Emergency"
position.
Press Emergency Arm on the remote console and rotate arm until trigger
bar aligns with proximity switches on arm.

To Lower Arm

Connect two (2) mini hydraulic hose between base of lift cylinders and
return tank quick disconnects! VWhen hoses are connected arm will start to
lower slowly

) To Unload Passengers

Locate emergency power cord and-ifistall into receptacle on main
electrical box on rotatingsplatform.

One vehicle at a time unplug control wire from top' of sweep and plug into
receptacle at end of emergency poWwer cord.

Using the control switch on the emergency power cofd/switch either left or
right to unlock two seats at a time.

Lift shoulder bar and unload passenger. Keep switch turned until
passenger is completely out of seat. Shoulder bar will lower when switch is
released.

After all passengers are unloaded disconnect emergency power cord and
return it to it's storage area. : .

These Instruction Sheets Should Be Mounted Near Remote
Control Panel or in Emergency Box




Ride Operational and Control Descriptions

Passenger Restraint System

The Spin Out is equipped with one (1) Over the Shoulder Safety Bar for each seat. These bars
are padded, which makes for a very comfortable and safe restraint. Passenger seats are
equipped with a molded crotch hump that helps to secure passenger in seat by greatly reducing
the open space between the seat bottom and the shoulder bar.

The shoulder barsfare locked with two (2) independent systems. The Primary system is a
special hydraulic cylinder-with an electro-valve mounted on the inlet port and also on the
outlet port. With theSe two (2) valves, the cylinder has infinite locking positions. This means
that the bar will fit close'to’the passenger. The Secondary device is a steel bar that locks
behind a groove which is cut intofthe shoulder bar frame. This steel bar is spring loaded and
locks once the shoulder bar is‘past a’certain point. To release the secondary latch, an electric
solenoid can be activated, which‘Overrides the force of the spring and allows the shoulder bar
to open. The shoulder bar will opefi ONLY, when the Primary latching device AND the
Secondary latching device is activated.

During normal passenger loading and unloading ¢f the Spin Out, the Shoulder Bars are
controlled from a switch located under the centérhub of the sweeps. This switch is positioned
so the operator standing under the switch can physically see all the passengers and make sure
their heads are back against the headrest BEFORE closjng’the bars. The operator should
always check the position of the passengers before closing the-bars.

The Control Switch for the Shoulder Bars is a three (3) position&witch. The positions are:
OPEN, CLOSE BARS, and BARS LOCKED.

OPEN Position: This position activates the opening of the Primiary and Secondary
latching mechanisms. The passengers must push the bars away from themselves to get
out of the seat. Bars will stay in the up position until the switch is turned to close bars.

CLOSE BARS Position: This allows the hydraulic cylinder to extend which in turn
lowers the Shoulder Bar. It will continue to lower until it is against the passenger or
it reaches the end of the stroke of the cylinder.

BARS LOCKED Position: Once all the Shoulder Bars are down, moving the switch
to this position engages the locking devices on the Primary and Secondary mechanisms
At this point, if all of the Shoulder Bars are locked beyond the Secondary Latch, a
GREEN indicator light located on the top of the two seats closest to center attachment
arm will illuminate. When all seats are latched, a GREEN indicator light located on
the Operators Control Console will illuminate steady. If the light is flashing, all

shoulder bars are not latched. Check all shoulder bars. When light is steady the ride
can be started.




QOperator Controls

The Spin Out is designed to operate with the Remote Console, which is located on the main
control enclosure on the rotating platform, or, with the Operators console located in the
control booth. Each of these Control consoles require that the drives be on and operational.
The Remote Console System should only be used during the Set Up, Tear Down and Testing
procedures. These two (2) Control Systems are described in the following paragraphs.

Remote Manual Control System ( see figure 1)

This System is activated by turning the Selector Switch switch located on the main Electrical
enclosure from "Ride" ( where it should be during normal operating ) to "Build". The switch
in this position allows use of the console buttons. When this is done, a RED indicator light
will illuminate( Power On?) on the remote panel.

The Remote Manual ConifohConsole (See Figure 1) has the following controls.
Selector Switch - Thié selector switch activates the remote console for build up or
power failure emergencys

Power On Indicator light -~ When/luminated Remote console is operational.

Aux. Pump -

Drives; Start & Stop - These two buttofi§ sfartand stop the main hydraulic motor and
Inverters

Reset Inverters - Pressing this button resets the inverters, after they are shut down by a
fault { refer to Inverter manual for fault descriptions,).

Jog Base - Pressing this button allows the base to rotate‘at.a reduced speed to be
used for lining up base with wheel frame during tear downs

Jog Arm - Pressing this button allows the Arm to rotate at a reduced speed to be
used inverting arm during set up and tear down.

Jog Spinner - Press this button to activate the Inverter which turns the sweeps.
Using this button, the sweeps will turn at a maximum speed of 1 RPM. The

sweeps will rotate in only one direction.

Lock Arm - This operates the arm safety pin inserting it into the arm to prevent
accidental rotation.

Unlock Arm - This activates arm lock cylinder unlocking arm to allow it to rotate.

Raise Arm - This will raise arm to it's top limit.




W L(_)wér Arm - Push this button to lower arm cylinders. Letting off of button will stop
ride from lowering.

Lamp Test - This button illuminates all fault buttons to assure bulbs are in good
condition.

Battery Test - Pressing this button activates battery condition indicator to check
condition of batteries.

Ride lights override - This switch will allow ride lights to remain on during set u
and tear down. :

Indicator Lights

Fault lights I"thxough, 5 - These lights will light to indicate a fault. Refer to electrical
section for fault light explanation.

Charge OK - This light indicates that battery charger is working properly.

Battery condition indicator - This’shows present battery condition. Battery test button
must be pressed to activate this-indicator.

Ride Control Console (See Figure 2)

For Automatic Operation of the Spin Out, the opérator must use the console in the
Operator's Booth. The Spin Out is designed to makeé theyoperation of the ride very
simple and easy to understand. All functions of the'ride are.automatic and require no
manual control. To simplify operation, the ride has a single Start and Stop button. The
ride duration is controlled by an adjustable ride timer on'eeritro} console. Listed below
are the controls, along with a brief description,

Power ON - Indicates that the electrical power is supplied to the ride.

Fault - Indicates that there is a Motor overload, Ground Fault or Control Circuit
Fault. When this light is illuminated check fault finder indicator lights on main
control box on rotating platform. ( see auto fault finding in this section.) and
repair fault.

Reset - Push this button to reset the fault after the cause of the fault is rectified.

Ride Timer - Adjustable Timer sets the length of time the ride will run. It is
) recommended to be set at 60 seconds for the Spin OQut. The timer starts when
the Start Button is pushed. The ride will run its normal operations untii the
desired time has elapsed. When the timer elapses, arm will rotate into upright
position and lower into loading position and stop.




Start Forward - Push this button to start ride in forward operation.
Start Reverse - Push this button to start ride in reverse operation.
Start Drives - This button starts the main hydraulic motor and powers up the inverter.

Stop Drives - This button stops the operation of the main hydraulic pump and
inverter.

Abort ride - In the case of an emergency, pressing this button will bring the ride to
the Safest stop possible. The arm will turn until the riders are in the upright
position with the arm raised, sweeps and base stopped. This is intended to keep
the platform clear and the ride stopped until the reason for the emergency can
be determined and corrected.

Start Ride - Whensthis indicator is illuminated steady, the ride is ready to start. The
steady light indicatés all Shoulder bars are latched. This indicator will Flash if
any of the shoulder bdrg are not properly secured. Forward and reverse start
can only be used if this.indicator light is steady.

Stop ride - Pressing this button af any.time during a ride cycle will automatically put
the ride into its stop sequencé. This will cancel the timer and ride can be
restarted at any time after it comés/to a complete stop. This button activates a
normal stop sequence.

Ride lights - Turning this switch, turns on all'decorative lights including sweeps, cars
and arms.

Flood Lights - This switch will turn on platform floodTights.
Scenery Lights - This switch turns on lights for back wall scenery.

Strobe Lights - Pressing this button engages strobe lights. Releasing button turns
‘ strobe lights off. Strobe lights should be engaged for only a few seconds at a
time to avoid any possible injury to riders.

Smoke Machine - This button is used for optional smoke machine.

Control - This key switch activates or deactivates the operators control console.
Console control key must be turned ON for ride to operate. When leaving the
console unattended or doing maintenance under the ride, the key must be turned ™
off and removed.

Power OFF - This button is located to one side of the operators control console.
Pressing this button will sever all electrical power to the ride by triggering the
Low voltage trip of the main disconnect. If this button is pushed while the ride
is in operation, ride will stop immediately with riders in whatever position they




Lo

were when power was cut off. In order to upright and lower passengers, either
power has to be restored ( if reason for switching power is determined and
corrected ), or emergency unloading procedure is used ( see Emergency stop
and power failure procedures, this section ).
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Safety Checks and Daily Inspections

This section deals with Daily and Bi-Weekly Visual Inspections and Safety Checks for the
Spin Out Amusement Ride. They are designed to assist the operator in the control of the
operation of the ride. These checks and inspections should be performed by a qualified
technician capable of understanding the functions of the components and their operations.

This equipment has been designed and built to handle normal wear and tear of every day
operation. It is always necessary to inspect all components and structures on a regular basis
and to note and investigate any irregular conditions. In the event that any abnormal condition,
which is capable of causing a future failure of any component, is found, it should be reported
to the necessary pérsonnel and if necessary to the factory.

DAILY INSPECTION BEFORE OPERATING FOR THE PUBLIC

1. Inspect all blocking undef/the four Main Support Base Cylinders. Repair, reassemble
or re-level if nécessarys

2. Check for uniform clearance allsthe way around the rotating platform to be 8 inches
from'the top of the walkwayto the top of the rotating platform.

3 Check all fencing for security and condition and function of gates.

4. Check for proper signs and warning posters.

5. Inspect platform for obstructions, loose’floor,panels, and / or tripping hazards.

6. Inspect each seat and shoulder bar for pfepef operation. Check for proper operation of
all indicator lights for the shoulder@nd safety systems.

7. Check all connections between shoulder bar and leCking cylinders.

8. Inspect padding on shoulder bars.

g. Check attachment bolts on vehicle arm for tightness,

10.  Check for tightness of the sweep bolts and pin clamps®

11.  Assure that daily maintenance and lubrication procedures have been completed.

12.  Check all wiring on sweep and center. Repair any loose or hanging, wires.

13.  Check hydraulic fluid levels. Repair any leaks in hydraulic system.

14.  Test operation of Ground Fault Detectors.

15.  Operate ride and check for any abnormal noises or actions.

16.  Test the Emergency Systems and procedures including the condition of 24 volt Battery.
17.  Report any problems or concerns to the proper personnel.

18.  Look under rotating base and check for any obstructions before rotating base.

All the above checks should be completed along with normal Daily Maintenance and
Lubrication Procedures as outlined in this Operator's Manual.




Bi-Weekly or Pre-Opening Inspections

1. Complete all Daily Checks and Inspections.

2. Check condition of commutators between:

A. Main Base Support and Rotating Platform
B. Arm Hinge Base and Arm
C. Arm and Sweeps

Check for tightness of all mounting bolts on Drive Motors and Siewing Ring Bearings.

Check RPM of ride. (See OPERATING SPECIFICATIONS in this Section).

Check operation of holding brakes for Rotating Base, Arm and Sweeps.

Check operation of cooling fan. Check oil filters. If a RED indicator has popped up
on filter housing, the filter is NOT filtering, and is bypassing. Change it
immediately.

7. Inspect Main-Electrical Panel Box. Assure all connections are tight and relays are

functioning preperly and all indicator lamps are working as they should.

8. Check to see if adequate and proper lubrication procedures were followed as outlined

in this manual. ($ée LUBRICATION PROCEDURES, Section 7)

A S




SECTION 4

Mechanicaland Structural
Components
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Mechanical and Structural Components
Inspections, Descriptions and Maintenance

Daily visual inspection of the Spin Out is a necessary part of normal maintenance procedures.
It is recommended that the ride be continually monitored for unusual sounds or actions. If any
abnormalities are detected, they should be identified and rectified. The normal practice of
solving minor problems usually prevents the development of major problems. Below is a list
of the more imporfant areas of the Spin Out that must be inspected before the ride is operated
for the public. It is.essential that all portions of the ride undergo a continual inspection.

Blocking and Support Jack

Blocking is an important struétural/Component of the Spin Out Amusement Ride. Poor or
inadequate blocking on the main‘jack points can cause unwanted stresses on the framework of
the ride resulting in future structural problems. It is extremely important that all support jacks
have adequate blocking to support the ride. The size of this support blocking is determined by
the ground or soil condition, which varies @ith gach location. Using common sense and an
understanding of the equipment, provide a solid base for all jackstands. If during operational

- inspections blocking is found to be sinking, incfeaSe size to provide a larger foot print. This

will increase the surface area and spread out the lgad ofthe blocking and ground.

Under normal ground conditions the Spin Qut requires blocking on only the four (4) Main
base leveling jacks, and the two (2) Axle / scenery jacks. All other jacks around walking
platforms need only the jack plate provided. In the case of unusually soft soil conditions it may
be necessary to add blocking to these jacks.

The best form of blocking to be used on the ride is a crib type block./Fhis is a group of
treated 2 X 6 or 2 x 8 boards cross laid and screwed together in three ldyers to form a block
approximately 24" x 24" x 4-1/2" thick. Always check the condition of all the blocking under
the four (4) Main leveling jack cylinders, and scenery support. Re-block or replace any loose
blocks. It is extremely important that the Spin Out be solidly supported by these blocks.

Check the condition of the Hydraulic Cylinders supporting the ride. Each of these cylinders

are fitted with a Pressure Operated Blocking Valve. This special valve locks the cylinder and
prevents the cylinders from leaking down when the ride is resting on them. Each Cylinder
requires pressure from the pump in order for the cylinder to extend or retract. ~

If the ride settles into the ground slightly and the blocking still appears to be solid and
square re-leveling can be accomplished by using the leveling jack controls. In the case
where the blocking has broken or sunk into the ground over 4", the blocking must be




replaced with a larger pad or repaired. The ride must then be re-leveled and rechecked for
clearance between the top of the rotating platform and the top of the first step on the

fixed walkway clearance should be no less than 8 inches. This distance should be constant all
the way around the deck.

Since the ride platform rotates during operation, it is important that there are no obstructions
or racks stored under the platform that could be touched by the rotating platform. It is
recommended that no racks be stored under the rotating platform. They can be stored under
the walkway only.

Walkways are fitted with adjustable screw jacks. These jacks can be adjusted at any time
to assure platforms are level and solid. Each screw jack comes with a metal base plate. These
plates do not requis€ any additional wood blocking under normal conditions. Take note of

ground conditions'prior to_set up and add blocking if soft soil condition require a larger base
for the jackstand.

Scenery and Wind Braces

The Back Wall Scenery is designed to withstand gusting winds of up to 50 miles per hour
provided that all the wind braces are’propesly installed and the axle frame is properly
blocked. The condition of these wind braCes’and blocking should be checked daily,
especially before and after a storm.

In the case of severe storm or high wind warnings'it is recommended that the scenery be
folded and locked down to prevent any damage from unexpected weather conditions. The ride

can be operated with the scenery folded up and wilLn6t.¢ause any problems with ride
operation.

Shoulder Bars

Primary hydraulic locking cylinder
It is essential that the Shoulder Bars and their locking devicesqre in good working

condition. It is important to open and close each Shouldef,Bar daily and check
that the cylinder is functioning properly.

The cylinder should be checked monthly for leaks or damage. Each cylinder has two
solenoid coils, one is 120VDC and the other is 120VAC. The DC coil has a rectifier
DIN plug which converts the AC voltage to DC to energize the coil. DO NOT MIX
UP THE TWO COILS. If replacing a bad coil make sure it is replaced with same
value coil. The connection point between the locking cylinder and the Shoulder Bar is
a rod end bearing secured by two clamping screws. This rod end must be camped tight
to the cylinder rod. Make a mental note of the position of the shoulder bars when they ~
are in the raised position. All shoulder bars should lift to relatively the same

height. If one seems to not lift as high as the rest there is a possibility that the rod end
bearing on the end of the shoulder bar cylinder can be loose. In this case you will need
to remove the back light panel and inspect the shoulder bar cylinder. J




, Secondary Solenoid Operated Lock

The Spin Out shoulder bar is equipped with a secondary spring lock - solenoid release
backup latching system. The solenoid operates a steel bar which blocks the shoulder
bar from raising past a specified safety point. The bar can be viewed from the front of
the seat at the head rest area. Check the operation of the bar and solenoid on a daily
bases. It is important that the bar be lubricated with a light oil weekly to assure easy
operation. Once per month remove the rear light panel from the 2 seats closest to the
center of each seat set and inspect the solenoid, spring, and linkages.

Vehicle Attachments

Each of thefsix 'vehicles are attached to their respective sweep via flange plates and 8
mounting bolts. The application of these bolts allow their re-use from set up to set up.
Assure that when, installing these bolts there is a hardened flat washer under both the
head of the bolt and/the ‘nut. These bolts and nuts are NOT required to be torqued.
They should be tightened snuggly with a standard 1/2' ratchet and end wrench.
However, they must be’checKed for tightness DAILY and repiaced annually. When
installing these bolts during set up, check them carefully and replace any that may be
damaged, stretched, or stripped. Check fastener replacement schedule in this section
for proper replacement type and frequency.

Sweep Attachments

Pin on type { Units 2 and above )

Each sweep is attached to the center hub with/two rémovable pins. Removing one pin
allows sweep to swing around for disassembly. These pins fit through bushings on the
hub and sweep. Each pin has a threaded end which s used for pulling the pin into the
bushings when installing in the sweep. Check duringsinstallation that these pins have a
film of grease on the areas which contact the bushings. Keeping these pins lubricated
will extend the life of both the pins and bushings. Four of the’six sweeps pivot on one
of their attachment pins when ride is dissembled, requiring oné-pia’to remain in the
sweeps at all times. Since the sweeps turn on these pins, it is neCessary that at least
once a month the pins be removed and a film of grease be applied to the bushing
surfaces. Always check pins for any damage and quality of pin surface. Two of the
sweeps do not fold for transport. Its not necessary for their mounting pins to be
removed for lubrication. However they should be removed annually and inspected for
wear or damage.
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Slewing Ring Bearings

There are three slewing ring bearings on the Spin Out ride. All have inside ring gears which
are used to drive the components.

Sweep rotation bearing, This bearing is bolted between the arm and the rotating
sweep hub. The gear is lubricated and inspected by dropping down the center
sweep light fixture and gaining access through the center of the hub. Always
monitor condition of ring and pinion gear teeth for excessive wear. If excessive
wear is found, check lubrication procedures. Always consult factory

‘representative if any unusual conditions are found. The lubrication points are on
the outside/diameter of the bearing. Grease according to instructions in the
lubrication ‘section.-of this manual. These procedures must be followed for each of
the three (3) fittings on the bearing.

Arm Rotation Bearing,sThis bearing is located between the lifting frame and the
rotating arm. The internal gear drive cannot be inspected without removing the
drive gearbox. Therefore'it is/neeessary to assure that proper lubrication
procedures are being followéd to insure adequate lubrication. An annual removal
of the drive gearbox is suggestéd to-insure that the ring and pinon gears are

} in good condition. Report any unusual gonditions to a factory representative to

' receive repair or replacement procedures /Grease according to instructions in the
lubrication section of this manual. To instre proper lubrication, apply grease
while the arm is rotated manually via remot€ conitrol console. Warning; Arm
must be completely up before it can be rotated.

Base Rotating Bearing, This bearing is located between' the rotating base and

the fixed leveling base. There are two (2) gearboxes WhiCh drive the ring gear.
Access to gears is accomplished through a center inspection liolélocated on the
underside center of the fixed leveling base. Lubrication of the gear-and pinions are
done through a grease zerk located on the deck, through a small hi0le which is
connected to the rotating base bearing attachment plate. See lubrication section for
proper lubrication procedures. It is necessary to make a weekly inspection of the ring
gear and pinions through the access hole to assure the gears are getting proper
lubrication.

Drive Motors and Gearboxes.

The Drive Motors are found in three (3) locations on the Spin Out. Each motor has a
different function. It is necessary in the first few months of operation to check all mounting
bolts for tightness regularly to assure that they are properly seated.




j Platform Drive Motors and Gearbox, are located in the center of the rotating
platform above the Platform Bearing. They are accessible by removing a small square
of deck plate above each one. By removing the deck plate, you can inspect Electric
drive motor and connections, and mounting bolts. See lubrication section for oil care
information.

Arm Drive Motor and Gearbox, is located under the Arm Pivot Frame below the arm
commutator. All oil level, and mounting bolts are easily accessible from the

rotating platform. It is necessary that the motor and gearbox be removed annually to
inspect ring and pinion gears. See Lubrication section for oil care information. Make
sure all connections are tight and leak free. This is a right angle gearbox with a 20 KW
3 phase motor as the drive. On the end of the motor is located an electric brake and
emergency 24vde drive motor.

Sweep Drive Motor and Gearbox is mounted in the end of the Arm. An electric
three phase motor drives)the gearbox which drives the sweeps via the slewing ring
bearing. Access to oil level and attachment bolts are made from end of arm above
sweep hub. The electri¢’motof is equipped with an electric brake. This brake is used to
hold sweeps in position when loading and unloading passengers. With time the brake
will lose its ability to hold sweeps imnplace. The brake can be adjusted using

procedure outlined in motor / braKe manual in the supplemental section of this manual.

Platform Hinges, Qutriggers, and Cylindec. Attachments

Over time, platform, outrigger, and cylinder hinges-willfbecome dry and corroded, this will
cause them not to work easily. If they are not properi¥ maifitained, they will cause excessive
delays in set up and tear down. Once a month lubricate'all hinges with a good quality
penetrating oil. This will insure many years of trouble free gse. In the case of a seized or
sticking pivot pin, remove pin, clean out hole and sand pin Clean anidismooth. Apply grease to
pin and hole prior to re-installing pin.
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Wear Tolerances

of Spin Out Critical Pins and bushings.

DESCRIPTION

Sweep attachment Pins

( units 2 and abovey)
Head end diameter
Thread end diameter

Sweep Attachment Bushing

( units 2 and above)
Large Diameter Top
Small Diameter Bottom

SIZE

55 mm /OD
50 mm /OD

55mm/1D
50 mm /ID

ALLOWABLE WEAR
MAXIMUM

1 mm /OD
1 mm /OD

1 mm/I1D
] mm/ID




Bolt Torque Requirements

Sweep Vehicle attachment bolts.

Bolt Size ' | Torque Requirements
16 m m 100 Ft. Lbs

Replacement required annually

N eare ™




Annual Inspection

The Spin Out Ride is designed to provide years of safe, reliable operation provided it is taken
care of in a professional manner. An essential part of the proper operation and function of this
ride, is the Annual Inspection. It is to be carried out by a qualified technician capable of
understanding each component and how it functions on the ride. It is the Owner/Operator's
responsibility to identify and determine if the ride is being cared for in a professional manner
and in a way that would prevent any potential failure of any component that could jeopardize
the safe operation of this ride. Always request assistance from the factory if an explanation is.
needed. '

The Daily and Wegkly\Inspections listed in this Section, as well as Safety Checks and Daily
Inspections in Section 3, are integral parts of this Annual Inspection and should be carried out
at the time of your Anfiual Inspection. We recommend that the ride NOT be operated for the
public if these Inspections ate NOT completed.

Mechanical and Structural
1. A visual inspection of &ll the weld points indicated in the following drawings
( figure 1 in this section ) iSyrequired.
2. Replace all Vehicle Attachment Bolts, nuts and washers.( see fastener replacement
schedule this section )

3. Replace Sweep Bolts and Nuts { Sers# /4898230 only )

Electrical System

1. Clean Electrical motors, Cooling Fan Motor, Eléctrical connections and
Comimutators.

2. Check condition of all Operator Switches, Contrgl Relays, Circuit Breakers, Ground
Fault Detectors, and Micro Switches.

3. Check all Indicator Lamps.

4. Inspect all wiring for damage.

5. Check for brake pad wear on sweep electrical motor.

Hydraulic System
1. Change Hydraulic Oil and Filters.

Gearboxes

1. Check oil quality and change if necessary.
2. Inspect pinion and ring gears for excessive wear.
3. Remove arm drive gearbox and inspect pinion and ring gear.

Bearings
Inspect all slewing ring bearings for wear or excessive play.




Fastener Replacement Schedule

There are fasteners on the spin out ride that are required to be replaced on an annual basis. It
should be understood that this replacement requirement is based on the ride having normal
operating ( wear and tear ) and maintenance. Fasteners that are removed and reinstalled
during set up and tear down should be inspected each time they are used. Check for

- stretching, damaged threads on both nut and bolt, or unusual wear. If any of these conditions are
. found, replace the fastener immediately, All permanent fasteners should be inspected on a
regular basis to insure they are in good condition and tightened properly.

Whenever replacifig any component that uses fasteners, which are torqued to their rated
tightness, discard\old Bolts. Always install new fasteners when reinstalling the new or
repaired components:

Fasteners Qty. Size Replace
Vehicle / Sweep Attachment 8 Per'Sweep 16 mm Annually
Bolts, Washers, And Nuts. 48 PerRide 70 mm long
*Sweep / Hub Attachment 8 Per Sweep 20 mm Annually
Bolts, Nuts** And Washers 48 Per Ride P10 mm Long

** A special " T " nut is required to replace this nut. Pleasé céntact manufacture for specific type.

" * Sweep attachment bolts , nuts, and washers replacement is required for ride serial number
4898230 only. All rides manufactured after this serial number use a different system to attach the
sweeps and all information as to their inspection are covered in this section.




NON-DESTRUCTIVE TESTING AND SAFETY MODIFICATIONS
POLICY FOR TIVOLI MANUFACTURING LTD.

All Tivoli manufactured Amusement Rides are designed to the highest degree of safety and
quality. In depth engineering and design analysis has been incorporated into all equipment
produced. TIVOLI Manufacturing Ltd., therefore requires no scheduled testing by
Non-Destructive means for the engineered life of the components, unless listed below, 1ssued
to a customer in the form of a Service or Safety Bulletin, or indicated in this Operation
Manual.

1t should also be understood that this policy is based on the Owner / Operator exercising
proper maintenancé and care procedures of all components according to the manufacturers'
specifications and %, or recommendations, along with routine visual inspection of all structural
components for any ufusual conditions. Any unusual conditions must be reported to the
owner of the equipment and'then to the manufacture,

Listed below are all the current Safety, or Service Bulletins or Equipment Modification
Bulletins.

BULLETIN NUMBER RIDE SUBJECT EFFECTIVE DATE

None asof 7/1/1998




SPIN OUT
) Daily Inspection Checklist

( This Inspecton shall include but not be limited to the following )

Date: Hour meter reading:
Location: Inspected By;

Serial Number:

Operator:

Inspection Point

Note

Level and blocking

~Main I'our r leveling cylmders

Axle frame and scenery support-j-acks L

Walkmg platform jackstand screw jacks

" clearance between rotating,platferm and step

Rider Security systems

Fence Security
Operation of Entrance and Exit Gates
Warning and Caution Signs

Height Signs

Sholder Bar and Seat Operahon o

Sholder Bar Control Switch

S
t
|

Primary Hydraulic Latch

Seccondary Solenoid Latch

Locked Sholder Bar Indicator nght

~ Condition of Sholder Bar Padding

. _ Side Bars and Seat_S_?‘ifj_S_‘]]e Hom __ e

_ Back Paddmg o o

_Seat Side Ra1||ngs _'_

Passenger Vehicles e

~ Vehicle to Sweep Al:tachmenl Bolts )

Electncal Connectors. and Cord Condliit;l;

 Back Light Panel Condition

Sweeps and Arm

Sweep te Hub Bolts ( Pins )

Security of Light Fixtures and .Wlnng

(Center Light Decoration Security

_ Sweep Brake Operation & Security

__Lighting wireing and connections _

Rotating Base
4 Check Platform for Obstructions or Spillage
J' Ciearance Under Platform for Rotating Frame ( Base)

Hydraullc Guards and Electncﬁa]r Boxes Secure

Cooling Fan Guards Secure

Proximity Switches Free of Obstructions / Wireing Secure




Fixed Platform

Alluminum Deck Plates Secure S
Platform Allgned wﬂh Rotating Base -

Scenery

Wmd Braccs Plnned and Secure _

_Top Fold Up Scenery Pmned and Secure o

_ Lighting Wircing and connections

Safety Back Up Systems

Battery Condition _

24VDC Motor Operatlon -

Operational Test

Operation of all Operator Controls B

Buttons

Indicalqrﬂl’,_'i.gl_l‘trsr
Timer

Test Run / Check Operation| ™ 4
Sweep Rotation
Arm Rolation

~ Am L1f't

Safety An'n Lockmg Cylmder Operauon B

) : ~ Base Rot:_a_tl_onl

Electrlcal

~Operation of Ground faultS i

Incomming Power

- Wiring Security

Hydraulic

Iloses and Connections

Oil Level

Note #1

Note #2

Note # 3

Note # 4

For Additional Comments or Notes Use Back Side of This Form

Eignature Operator

Date

Signature, Manager

Date




SECTION 5
Hydraulic-System
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Hyvdraulic Drive System Component
Descriptions

The following is a list of the hydraulic components and their functions which are used on the
Spin Out ride. The number indicates location on schematic found in this section, Refer to
Schematic HS 9824-0609 A in the back of this Section.

1. Hydraulic Pump - This pump supplies the lift cylinders only. Itisa 70.3 cc
displacement pump.

2. Electric Metor - Connected to the lift pump by a mechanical coupling. 22kw,
220 volt, 60 Hz;\1750, RPM.

3. Lift Circuit Relief Valve# This relief valve adjust the operating pressure for the
lifting system. Jt should be adjusted to 180 bar (2600 psi).

4. Lift / Lower Directional Valve - This valve allows for the operation of the lift and
lower cylinders.

5. Quick Connection Port - This porttis.used in a power off situation to lower the ride.
Connect the mini hose from this port to thetank port. Refer to Emergency Procedures
and Power Failure Procedures.

6. Pilot Operated Check Valve - These check valves ensure that the ride can NOT
descend without oil pressure from the safety cylindef circhit.

7. Lift / Lower Cylinders - These large cylinders lift and lower the ride.

16.  Decent limit Valve - These two (2) valves open to allow the descent of the ride lift
cylinders. They protect the cylinders from lowering unless a direct action is taken to

allow them to lower and to protect from accidental lowering of cylinders in the event
of a hose rupture.

17.  Raise / Lower Cylinders - These large cylinders raise and lower the Arm lifting
frame.

24.  Lock Cylinder ( Arm Rotation )- This small cylinder inserts a pin in the rotating arm
to prevent rotation while the arm is lowering or the arm is down.

~




Trailer Leveling System

~

The Spin Out is equipped with a 24VDC powered hydraulic leveling system. This allows the
ride to be set up without 3 phase power. The 24VDC driven hydraulic pump is supplied fluid
from the main hydraulic reservoir. Each component of this system is represented on the
schematic H89805-0596A located in this section. Each component is described below and is
identified by its number on the schematic.




10.

11.

Leveling and Emergency Pump - This pump supplies oil pressure to the leveling
system and also is used to power the emergency power failure system. This pump is a
critical component of the ride and needs to be checked regularly to assure proper
operation. Since this pump is used for set up also, it can be checked for proper
operation each set up.

24VDC Electric Motor - This motor powers the hydraulic pump for set up and
emergency. It is important to note that only turn on motor when operating the
hydraulic systems, motor should not be running when not in use. Extensive running of
motor will cause a large drain of power from batteries, will shorten their life and
lengthen their charge time. Only Run Motor When Necessary.

Platform Control.Valves - These two (2) valves located just below the main hydraulic
pump control the,raising and lowering of the platform sides during set up and tear
down procedures

Rear Leveling Cylindérs - These two (2) cylinders are mounted on the two rear
extending support legs. Because.the ride tilts 5 degrees to the front, these two
cylinders require the pyramid shaped pads.

Platform Cylinders - 8 cylinders, 4 each side. Used to raise and lower the two side
platforms.

Pilot Operated Blocking Valve - These valvessblock the flow of fluid out of the
cylinder piston unless pressure is applied to the rod. This valve keeps the cylinder
locked so they support the weight of the ride during operation. This eliminates the need
for an additional screw jack.

Quick Connections - Since the pump is mounted on the'rotating, platform, it is
necessary to use these connections to supply pressure to the Keyeling Syst

(DO AL 1O (E15COTITIEN 1€ 11068 DEI(] )L ALNe e T10C [OLALI

Front Leveling Cylinders - These two (2) cylinders are mounted on the two front
extending support legs. Because the ride tilts 5 degrees to the front, these two
cylinders require the flat pads.

Leveling Control Valves - These four (4) valves control the movement of the leveling
cylinders. )

Platform / Jack Change over Valve - This valve located below the main hydraulic

pump allows pump pressure to go eather to the ride leveling system or the platform
folding system.
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D.O.W. Hydraullek B.V.
Poslbus 3432

7500 DK Enschede
Parkweg 163

7545 MV Enschede

YDRAULIEK

IS0 9001 - '
KEMA
XA AL T =
RAAD YOOR ACCREDITATIE -
Tel.: 053 - 4324972

Y Fax: 053 - 4326973 -
K.v.K. Enschede nr. §1472

BTW nr.: NLBO5%73102801 m

D.0.W. HYDRAULIEK ENSCHEDE | CRDEENUMMER :

CLTENT: TIVOLI ARTIKELCODE: HS9805-0596A
ORDFER/REF.CLIENT: SERIENUMMER:

AANTAL:| LEVERDATUM:| OLIESOORT: |WERK/PROEFDRUK:| LAKBEHANDELING:

OMSCHRIJVING: CRUTCH-FLOOR SYSTEM MOVE IT 24 PEOPLE

TRESTPROCEDURE:

STUKLIJST
POS [HOEV| ARTIKELNR. OMSCHRIJVING OPMERKINGEN
1{1 KL1PS2G PUMP 1,3CC MARZOCCHI
211 SKRA+80 ELEKTR. MOTOR 2000WATT-24VDC OIL-SYSTEM
121 AK3IG1/4 08 1123 3CWAY PALL VALVE R 1/4 L-BORE PISTER
. al1 BM40/2-GU-2XA1 HAND/ LEVER CONTROL VALVE BLB HYDRAULIC
/ 5|2 CI9735-0575A HYDRAULIC JCRUTCHCIL.100/80-250 D.O.W.
6|8 702.2 FLOOR-CILINDER $0/30-200 D.O.W.
7|4 VSO-SE-FCA-G-38-MP|{PILOT OPERATED GHECK VALVE OIL CONTROL
8|2 |VVI4GASE-7A FEMALE QUICK GOUPLING FASTER
2 |VV14GASM-6B MALE QUICK COUPLING-~ FASTER
9]2 CI9735-0576A HYDRAULIC CRUTCHCIL.100/80-450 D.O.W.
10]1 BM40/4-GU-4XAl HAND LEVER CONTROL VALVE BLB_HYDRAULIC

Tenzij schrifialijk anders is oversengskoman, zijn o
de algamens leveringwoorwourden van D.O.kN.

Me s varrnal van

p onza aanbledingen en op alle door ont e sluiten oversenkomsten van koop en verkoop van lospassing
Hydraulisk, gsdeponeerd ler griffie van de arrondhtementirechtbank 1s Almelo.
an wil |} dara arann los. Racdomss binnen 8 docen no ontvonasi aosderen. Lavering voor rekening en risico koper.
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SECTION 6

- Electrical System




Electrical Inspection and
Maintenance

General Wiring and Housekeeping

It is 2 good practice to perform a daily inspection of all electrical wiring on the ride. This is
done to detect any wires that appear to be damaged or loose. 90% of all electrical problems
are caused by loose or broken wires. In the first couple of months of operation check all
terminals and wire lugs in the control box for tightness. During regular inspections quickly
tugging on the wires where they make their connection easily locates any loose wires.
Vibration during transport can cause wires to loosen and heat up, eventually causing
component damage?” Keeping the electrical boxes and components clean and dry is probably
the single most important preventative maintenance tip on the Spin Out Ride. Keep the inside
of the boxes free from"debris and always replace wire duct covers when you are finished
servicing. As a rule, the’Main Electrical box should be locked when it is not being serviced.

The Spin out electrical system is €omposed of the following parts. Power distribution;
Control, lighting and motors.

Power Distribution

Power Supply:

The Spin Out electrical system operates on a five Wir€ system. 220 volt, 3 phase, 60 Hz,
neutral and ground. It uses approximately 85 KW of powe€r. Electrical connection to the ride is
made through five (5) cam-loc connectors attached to the maifi supply electrical box located on
the fixed leveling base. Assure that these connections are tight prior-to establishing power to
the ride.

Main Disconnect (1MS):

Located in the main distribution electrical box where electrical power is €onnected to the ride
are a main disconnect switch. This supplies power for motive, control and for ride lighting.
This two switch severs all power to the ride. The switches can be operated with the electrical
enclosure closed, through the handle mounted on the face of the box. This disconnect must
be shut off when the ride is left unattended. The disconnect is installed with a Low voltage trip
device that allows the operator to disconnect power from ride at the operators control console.
( sec elec. dwg. 429-1/429-2)

Phase relay ( 1PPR ); -
This relay monitors voltage and phase sequence. If the three phases are not in proper order or
voltage 1s too low, the phase relay will prevent the two main disconnect switches from being
turned ON. When phase sequence is correct, a white light mounted on the main




disconnect enclosure will illuminate. Circuit breaker 1RCD must be ON for phase relay
to work.
(Refer to elec. dwgs. 429-1, 429-2 for details.)

Circuit protection;
Ground Faults:
Each circuit is protected by a ground fault detector. The ground faults function is to
sense and shut down a circuit instantly if there is any type of short to ground (more
than .03 Amp.). These GFD's are very sensitive and can trip if there is too much
moisture around a component (i.e. water in a light socket). However, they are
essential to the safety of the equipment because they will trip immediately if a live
circuit comes in contact with a person. Each ground fault has a test button which when
pressed trips'the circuit to test itself for proper operation. In the case of a trip, before
resetting any GFD, investigate the circuit completely and correct any problems.
Ground fault and Ground fault /breaker combinations are indicated on the schematic by
the following identifiCations.

Ground Fault Qnly 1RCD through 6RCD
Ground Fault/ Cir¢hit breaker 1RCBO through 7RCBO

Circuit breakers;

Each distribution circuit has over cifrrent protection through a circuit breaker. These

devices protect the wiring in the case.of#a §ever or constant over load. In the event of

an overload, these circuit breakers will trip?In the case of a circuit breaker trip

investigate cause of trip before resetting. Breaker§ are reset by first shutting off then

turning back on. Circuit breakers are indicated on the schematics by the following
identifications

Circuit breakers 1CBethrough 25 CB

Some circuit breakers have additional contacts. These contacts’send.a signal to the
PLC if the circuit breaker is tripped. The circuit breakers with @dditional contacts are;

SCB  Pump Trip

6CB  Locking and Filter Pump Trip

7CB  Base Mains Tripped

8CB Base Brake Trip.

9CB  Arm Mains Trip.

10CB Arm Brake Trip.

11CB Spinner Mains Trip

12CB Vent Fans Fauit. -




Contactors:

Contactors are solenoid operated switches designed to quickly apply power to a component
under a full load condition. They can be remotely controlied allowing the operator to control
them from a switch on the control console. Contactors need no maintenance and only need to
be replaced if outside problems cause contacts or solenoid coils to burn. To prevent damage
always assure connections are tight. Most problems are caused by loose wires. Below is listed
the contactors used on the Spin Out, their function and Identification.

IM  Scenery lights, turns on and off lighting for rear scenery. ( dwgs. 429-3 )

2M  Flood Lights, Operates platform quartz lights. ( dwgs. 429-3 )

3M  Strobe Lights, Supplies power to activate Strobe Lights.{ dwgs. 429-3 )
4M1-2-3  Maid Hydraulic Motor Starter, engages main hydraulic electric motor.

(dwg,429-5)

5M  Locking"pump and filter ( dwg. 429-5)

6M  Base Drive, powers up inverter for base drive.( dwg. 429-6 )

"M Base Brake, energiZes sweep motor holding brake. (dwg. 429-6 )

8M  Arm Drive, powers up Arm drive inverter ( dwg. 429-6 )

O9M  Arm Brake, energiZes arm electric brake ( dwg. 429-6)

10M  Spinner drive, powers’up inverter for spinner drive. (dwg. 429- 6)

11M  Spinner brake, energizes spinner brake. (dwg.429-6 )

12M  Shoulder Bar Power supply. f(dwg.429-7 )

13M  Running lights ( dwg. 429-7)

14M  Arm Static Lights ( dwg. 429-7)

I5SM  Arm Emergency Motor ( dwg. 429-17)

16M  Aux. 24VDC Pump (dwg. 429- 17)

17M  Power Supply Shoulder Bars. Secondary Sblenoid (dwg. 429-22)

18M  Power Supply Shoulder Bars. Shoulder Bar Cylinders. ( dwg. 429-22)

Overloads:

Overloads are designed to protect motors in the case of an overload. Ovefloads are caused by
a motor being overworked, loosing a phase , or damage in the motor. Motor overioads have
two adjustments. The Auto / Manual switch allows the overload to reset automatically or by
pressing the reset button when it cools. If an overload trips, investigate problems before
resetting. Each overload also has a trip adjustment. This trip adjustment is set at the factory
and should never needs additional adjustment. Below is listed the Overloads used on the Spin
Out, there function and Identification.

10L  Main Hydraulic Electric motor (dwg. 429-5)
20L Locking pump and filter ( dwg. 429-5 )




Control

Control of the ride is accomplished through a Programmable Logic Controller (PLC) and an
array of operator switches and sensors. Inputs from switches, buttons, sensors etc., are sent to
the PLC which interprets them through its factory installed program. This results in a
programmed set of outputs that operate Contactors, relays, Hydraulic control coils and electric
solenoid which cause the ride to operate in the proper sequence.

Programmable Logic Controller ( PLC )

The PLC used on the Spin Out is a simple and easy to understand unit. Basically, the unit is
programmed to recéive\inputs (incoming signals) from certain control relays, Sensors,
Switches, and contacts. When the unit receives these inputs in the correct sequence, it will
send an output (outgoing.signal) to a valve or control relay which in turn causes an action on
the ride. Each input and gutput on the PLC is represented by a small LED light mounted on
the face of the unit.

Each LED light also has a idenfification number which is indicated on the electrical
schematics. This system offers the ability.to check for proper operation of each input such as a
button or sensor. If the PLC is not receiving,a particular input signal, that circuit can be
checked out and repaired. This allows fadlt finding to be simple and quick.

The PLC is composed of 2 separate units, one faciory, programmed master unit and 1 slave
input / output unit. The input / output units are ¢ofitrolled by the programmable unit. The
programing of the master unit can not be changed in‘thedAield with out specialized equipment.
Listed below are the Identification numbers and purpose ofs€ach of the LEDs.

1PLC1
Input Output
0 Main Pump Contactor on Main Pump Ceritactor 4M1 On
1 Drive enabled Main Pump Delta Cortactor 4M2 On
2 Pump trip Main Pump Star Contactor 4M3 On
3 Locking pump trip Locking Pump and Filter 5SM On
4 Base mains trip Base Inverter 6M On
5 Base brake trip Arm Inverter 8M On
6 Base inverter trip
7 Arm Mains Trip




Inputs

0 Arm Brake trip-
1 Arm Inverter Trip
2 Spinner Mains Trip
3 Spinner Brake Trip
4 Spinner Inverter Trip
5 Humidity Trip
6 Vent Fans Trip
7 Ride Abort
Remote Console
8 Build switch
9 Statt/Drives
10 Stop Drfives
11 Jog Base
12 Jog Arm
13 Jog Spinners
14 Unlock Arm
15 Lock Arm
1PLC3
Inputs
Remote Console
0 Raise Arm
1 Lower Arm
2 Lamp Test
Limit Switches
3 Arm Locked
4 Arm Unlocked
5 Arm Pre Bottorn
6 Arm at Bottom
7 Airm Pre Top
8 Arm at Top
9 Arm Rotate
10 Base Rotate
11 Shoulder Bars Closed
12 Ride Control
13 Ride Stop
14 Base Voltage /sensing Relay

15 Spinner Run ( brake released)
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Outputs
Spinners Inverter Contactor 10M

Lap Bars 12M

Hour Meter

Arm Static Lights 14M
Smoke Machine 10CR
Unlock Arm Solenoid 1S0L
Lock Arm Solenoid 2SOL
Raise Arm Solenoid 3SOL

Outputs

Lift Proportional Valve command signal 11CR
Lift Proportional Valve Enable signal

Base Forward {Jog)

Base Reverse

Base Max Speed

Arm Forward (Jdg)

Arm Reverse

Arm Max Speed

Outputs

Spinner Forward (J. og)
Spinner Reverse
Spinner Max Speed
Fault Light 1

Fault Light 2

Fault Light 3

Fault Light 4

Fault Light 5

Located at Operators Contro] Console

Inputs Outputs
Reset Fault Light
Start Drives Reset Light
Stop Drives Start Ride Light
Start Ride Forward Ride Timer
Start Ride Reverse

Ride Lights

Smoke Machine




24 VDC Power supply. 1PSU

The PLC operates off a 24VDC power supply ( 1PSU ), This allows for a more controlled and
safer current to operator controls. Input power is supplied by circuit breaker 17CB at 120
VAC. In the case where the PLC is not receiving power first check 17CB then the on / off
switch on the face of the power supply.

Emergency Relay ( 1SR)
This is a redundant relay which insures the tripping of the main switch in case of use of the
power shut off button on the control console. { Dwg. 429-1)

Phase Relay (1PPR)

This relay prevents the main switch from engaging if the incoming power is not phased correctly
or there is insufficignt pgwer. ( Dwg.429.1)

Control Relays
The Spin Out has 11 contrel teldys. These relays perform different functions which enable or
disable circuits. Listed belowlarg’each relay and its specific purpose.

1CR Activates Scenery-Fights Contactor 1M (429-4)

2CR Activates Platform Floedlight Contactor 2M (429-4)

3CR Activates Strobe Light €ontactor 3M (429-4)

4CR Interlock for Shoulder Bars, Shoulder Bars Locked. (429-7)
S5CR Control Power On, Supplies’ 24¥ DC Power For Control (429-9)
6CR Base run signal to release motor brake (429-9)

7CR Arm Run Signal to release motors/brake (429-9)

8CR Spinner Run Signal to release motor/brake (429-9)

9CR Supplies power for ride light and brake/Contactors (429-14)
10CR Activates Smoke Machine (429-15)

11CR Activates Lift Proportional Valve { 429-16)

Limit Switches

The Spin Out uses magnetically (Inductive) operated proximity switches to indicate the
different positions of the ride. All Proximity (limit ) switches are the same type. These
switches tell the PLC through inputs where the exact position of the ride is to which the PLC
will initiate an output.

1LS  Arm Locked N/O 7LS  Arm Rotate N/O
2LS Arm Unlocked N/O 8LS Base Rotate N/O
3LS Arm Pre Bottom Limit N/O 91.S Arm Rotation Locked

4LS  Arm Bottom Limit N/C
5LS  Arm Pre Top N/O
6LS  Arm at Top N/C

Humidity High Indicator ( dwg. 429-12, 20)




Located in the Inverter enclosure is a High Humidity detector. This detector sends a signal to
the PL.C when the humidity in the inverter enclosure is to high. In turn the PLC does not
allow the inverter to be turned on. If this case arises, allow the ventilator fans to run for about
172 to 1 hour until the humidity has a chance to reduce. This sensor is installed to protect
Inverter processors from damage due to water accumulation.

Hour Meter ( dwg. 429-15)

The Spin Out has installed on the main control enclosure an hour meter. This meter is
controlled by the PLC. The hour meter is set to record operational time from the moment the
start ride button is pushed, through the ride cycle until the arm reaches the bottom limit sensor
at the end of the ride. This hour meter is installed to help time maintenance schedules and used
as a reference for making repair logs.

Proportional Hydraulic Valve Control (1 PVC) ( dwg. 429-10)

The Lift, is controlledsby, hydraulic proportional valve which offer the ability to control Ramp
times and speeds This Proportional valve is activated by the PLC . This allows a smooth
operation of the lift cylinders.

Main Hydraulic Pump Motor

This pump is designed to be turned ofy when'the arm lifts and shut off when the arm reaches
the top limit. The motor is started through a setof three contactors 4M1, 4M2, and 4M3. It is
protected by a circuit breaker 5CB and overload IOL. When the ride cycle starts the motor is
activated, contactors 4M1 and 4M3 close bringifig/thesmotor up to full speed. After a short
period of time ( 6 to 15 seconds ) 4M3 will disengage and 4M?2 will engage this brings the
motor up to full power. The control of these contactorsss done through the PLC. The
purpose for this type of starting system is to reduce thé stasting load of the motor thus
reducing the surge load on the generator or utility supply.

Spinners, Base, and Arm Motor
These motors are standard 3phase motors with an electric holding braKedstached, Control of
this motor is accomplished through the PLC and a Frequency Inverter!

Voltage Sensing Relay (1,2vSR)

These voltage sensing relays monitor the voltage of the two base motors through the two current
transformers ( 1,2CT ). These are in place to assure both motors are working equally together. If
one motor was to fail the sensors would pick up the other motor being over worked and shut
down the base.

Frequency Inverters.

The Frequency Inverter controls the ramp and maximum speed of the sweeps. It is
accomplished by varying the frequency to the motor. This unit requires no maintenance with
the exception of the ventilator fan mounted in its enclosure, which need to have its filters
cleaned periodically. The operation of the inverter is controlled by the PLC and a set of values
pre-programmed into the inverters processor. In the case of a trip of the inverter the digital




display will show a fault code which can be interpreted through list located in the Inverter
Manual located in the supplemental section of this manual, All other information concerning
settings, operation, and maintenance can be found in this manual.

Brake Chopper. (1,2,3 BC) :
Operating along with the Inverter is a brake chopper. This chopper takes excess current which
is caused by deceleration and unbalanced loads of the sweeps and sends it to a bank of
resistors which dissipate the current in the form of heat. This unit is factory set and requires
no field adjustments. A manual for this unit is located in the supplemental information section
of this manual.

Battery Charger (ICHR)

A battery charger is, installed to keep set up and emergency batteries in top condition. The
battery charger is fully-a@tomatic and requires no maintenance. The charger is supplied
through Ground Fault / Circdit Breaker SRCBO. Condition of battery can be checked by
battery condition indicator locatedén the main enclosure. If indicator shows bad Or poor
battery conditions, check operation of battery charger. Refer to Dwg. 429-8

DC / AC converter (1EPS)
A DC / AC converter is installed to be used in-the case of emergency to release the Shoulder

24VDC Pump Motor

The emergency and set up pump is a 2000 watt 24VDC motorfwitiha 1.3 cc pump attached.
It it is absolutely necessary that this pump be checked for proper.operation on a daily basis to
insure proper operation in case of an emergency.

2 - 12 Volt Batteries

These two 12 volt batteries are connected in series to provide 24VDC for Operation of the
emergency and set up hydraulic pump. Care should be taken to insure batteries are
maintained. Keep terminals clean and tight. Check water level regularly.




The Spin Out is equipped with a set of five Indicator lights mounted on the main electrical

inclosure on the rotating platform #1 Red
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ape: © 2 | Maximum (Tequency setting (S i yomom | 5o | 60l 501 [=Fs)
33 | Prasecdan program | ass | — o-id 10 loto | =]
zero TV YR R S——r——. Yy VYR S 1255 | —| — | — | ~otE2 &7

- e 735 | snacer conmmotionsn rumwes syt (0L s a1 | — 8295 T 1 -] — | yoTEzs \
1L - l 36 | Input terminal seming 1 co _ o8 13 §i8{ 181 — %=1
1L ® =4 w Input terminal seuing 2 cL| — (8- bis[16] 6| — v

38 (nput wrminal setting 3 c12 —_ )} B 5 5 — { §
veg =2 19 | input terminal sewing 4 c1l — o1 1t —= i

0 Input terminal seming 5 c —_ o8 9 9 9 | - r
S 11 | Input terminal sewing 6 cs - -2 2 L] 1) = S L
oqb =< 47| \npu erminal sewing 7 lcs | — | 928 ! il | = [

- o 13 | Input terminal setting 8 et ) =1 313 | o | ol =1 o
V- L ) Qutput terminal setting L1 co | — | 1% ioglolal—I|_ ©
‘qg = 45 Curput erminal secdng 12 cl —_ 01 1 11| - \

et ® 36 | inoulternal 3and b conact setung oo | — 00-FF g ool —] ©F
M 2T | Cupw ol adndbconticisemng o | — - FF il | =) ==

NOTE {: The most applicable motar capacity of the inverter is set.
NOTE 2: The initiul setting of each inverter is adjusted when shipping from the works.
NOTE 3: European version only.
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7.6  Digitai Operator Initialization List

(1) Monitor mode, functon mode
+ The standard set value of each code number is displayed.

* The exténsion funcdons shown on page 7-6 can be set by the extension
function seming funcdon. '

I - U Screendisplay = - | - lnitialvalue  foop ]
isplay . Funcionname .t Type [Cods T Setatie SRR — 1 . T for 2nd
5 o t disphy- m'l‘:' “1  Monitor/set value | Ewope| USA | JpN [function
1 | Output frequencysmonitor | Moniter d0 - 0.00-2.9910.0-39.5/100=300 | - - - -
2 | Motor revolution spead Monitor | d1 - 0.00-9.99/10.0-99.9/100-600 | — - - - ]
monitor
3 | Output current monitar Monior [ 42 - 0.0-999 - - - - |
4 | Tnp Monilor Monior d10 - - - - - -~ |
|
5 | Trip history monitor Modior || 411 - - - - - -
6 |Output frequency setting | Setvalbe | F2 Vv | eoo-9.99n0.0-989100200| 000 | 000 | 000 | ¥
. . . . o
T | Running direction setung Set valus Fd4 f{ Nowpossiblie | Fir (forward un/reverse un) | F F E - |
‘ ) 40
8 | V/fpatiemn seuing Setvalue | FS | Notpodtibie 0005 00 02 o2 -
9 | Acceleration time sewing 1 | Smvalue | E6 Y 0.0859.99/10.0-99.9/100-999 | 300 | 300 | 300 v 'S
10 | Deceleration ime sewung 1 | Setvalue | F7 v 0.019%9910.0-99.9100-999 | 300 | 300 | 300 | ¥ ‘R
i1 | Manual rque boost setting | Seivalve | 8 ¥ 00-99 ' n || uf A
12 [Runn command, frequency | Seivalue | F9 | Nowposible 00-15 o 0 o0 - lax
command sating NOTEJ
13 Analog meter adjusiment Setvalue [ F10 | N 00-100 72 n 72 -
14 |Motor recziving voliage | Sevalee | Pt {0 00-3000460 | 380 }:omso 200ia00{  _
L5 |Extension (unction sewing | Sevvalve | Fla | possible A (-AB5/C Mrflora S| AS [ A0 | a0

NOTE 1: In the standard configuradon, four values from 0 to 3 can be selecied. When an

optional PC board is mounted, 16 values from 0 to 15 can be selected. Refer to
F-9.

NOTE 2: For the 200 V class. one of 200, 215, 229. and 230 can be selected. For the 400 V
class, one of 380. 400, 415, 440, and 460 can be selected.

NOTE 3: No extension function can be set during running, though the set value of sach
) function can be monitored.
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(2) Extension funcdon mode
. Each Function name and seztable range to the extension funcron mode are shown below.
.Set che extension function code w0 be changsd by [FL! 41,

) ; | Screen display I P
W ‘ Duolay Extemsion function name F_ ‘,....... , Taa vasue = | Remarks
order amar E! l Setting ANEe [Taee (GA | (PN | e
1| Contmi method seging fagl — | . of Tojolol vl &
2| Motor 2apecily seiting ot | — 17175 ] | | % | “oTE!L s O
3 1 “lotor poics setmng Taz | — VR RN
T | Soeea control eeponseconsantseting [ A3 | — | OImGOWSD (200 200 20] -1 2-00
3 | Startcrequency adjusument jas | — 0.10-9.99 |0.50 10.30]0.50| —
5| Viioman requeney G saung, | A8 | — | 1000 Tojo!lo0l—lso O
7] Minwmim Taguency Gmiles seling | as | — s | 00101 —1b O
8 | Jump trequency setang | far | — 0 | © jajo|—4
. T Jarp Toguency selng = | as | — 000 IEEEREREA
10 | Jump requency sewang b fae | — | 00 | Q o] 0 | —1
i1} Camer moumcy seting lag | — | 2060 6D I(16.04(16.01 — | Sea 7193
12 | Froquetcy command samoiing [quency bare | — | -3 g | =] — | — | ~oTEd
3| vuiuspeed first speed setting o] — ] o000 1o lolo | —so-o
215 = o + 14| x:ulmueedsmanaspeedsg:dng 213 | e | G-1D(00) 5 ol ol—=1lk-©
15 || Mulispeed thicd sped setung ais | — | 01000 0o Jolol—-lb-o
16 | clecromememai level nusmen lamy | ~— 120 | 1o0 1100y 100 1 N |y 2y
17 | Escromethermalhancerisic seiecion § 424 [ —_ [ > Pol ol S b
13 | Zriemal Temdter seting sunt s | — 1 oy |0 ol ol —=I
19 | Zxcmai Geguency sctusg ena fam §] — | o 10 Vol o =1
10 | “nsunizmeous sestanfseicttion Page | o | 03 falaln! =1
30 | Dveume unng xsage 2o o | — | awmwio i il sl — te?loh
3 | Cotordl wmval Tgumey foraestiencen (a1 | — | 0200 lalolol—-13-C
33 | Dotonal armvai froumey foxr decslerao faso | — | 000 o0 Jobol—1_
11} Monutor signal selecuon fwma | o | o3 g laolot—1
) 41 = (o 15 1 Analog input selection [ass | = ! ot = |
36 | frsauency wmval ngnal cwputetod  Nasd If — } 02 [ala:nl—| \
27T | Aviowming selung | a5aflr=% | 0o-07 lon lnol 200 — | i
33 | Acduced voluge soit sartserting | asg | = | 0-A | 6 | —=} — | — | NOTES
10 | Running mode selection fasa | —4 o1 o ial o b —1
bk = 120 30 ! fagging freguency sctdng adl | — ] o9 llL)DILDO] lO(Jl — | e OO
i } | commet wr
) 11 | Base frequency setling a1 — | %0000 so 1&nl g0 b v Lo
sE = o 32 | Maumum frequency setting lagy | — | 300000 s | 60| 80 | N (T )
o 13 | Presecdata program [as5 | — [ o-18 7 0 i 0 o} = t‘s“;‘D
ADZ . TE | ooy commntionns Sy st OL wmma) | ag0 | — o215 A —] = | — ] YorEzgd
- 15 | Frormy commenins fuarry cs (0L wmanl (451 | — 0-255 21 =1 — | — | NoTE2g4i
<t~ 36 Input terminal seding { ca — 0-28 18 Mgl 18 —[ (R
. oo 37 | lInputterminal seting 2 c1 —_ el 1641161 16 1 — [y=
AL 18 | Input terminal seuing J cr | — o s 1 515 =] 1%
qH 2 19 {nout terminal sewing 4 ca —_ o bbbl — 1
0 Input terminal semng J C4 —_ 028 9 9 9 | — 1
q5 =@ sl | Input terminal sewing 6 cs | — 0-28 1 i3] 2 | —| &
s o 2| Input tertminal seding 7 | s | — 1§ 8- [ 1 ] 1t 11 =1 &
11 | [nput wrmunal seding 3 ler | — | 0-23 Lo lod ol —| @)
4’1'/-0 14 | Qurput ermnal setung 11 lew | — p fololol—=1 2
.0 45 | Ourputiermunal setting (2 len | — o2 R L O |~ &
-ﬂg 16 Llnp.u:c:mm:lnnd‘acmwlsadng o | — 00-FF {og | 00t 00 | =1 o0
;i‘ﬁj‘a 17 | Cugu-ermindt amdbeonacisamag  lea | — 20-FF Jos joa]me | — 1
) NOTE L: The most applicable mortor capacity of the inverter is set.

NOTE 2: The initial setting of each inverter is adjusted when shipping from the works.
NOTE 3: European version only.
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7.6  Digital Operator Initialization List

(1) Monitor mode, function mode
* The standard set value of each code number is displayed.

* The extension funcdons shown on page 7-6 can be set by the extension
function setting function. B

ok e o o7 Saeendisplay . 0 | . Inidalvalue (g
Display . Function name - <] Type “Code | Semable_ N i O s
order | S . display :;‘:1';5‘ . Monitor/set value | Europe| Usa JPN jfunction

U | Output frequency.moniter | momivor | 40 = [000999100-99m100400] - | - | - | _

2 | Motor revolution spesd Monior | d1 - 0.00-9.99/10.0-99.91100-600 | ~ - - -

monior

3 | Output current monior Momiory| @2 - 0.0-99¢ - - - -

4 |[Trp Moniwr Meniwor Fadl0 - - - - - - ]

5 | Trip history monitor Moniwor | g1 - - - - - I -

6 |o ' / y B-oo

utput frequency sering Savalue | F2 N 0.00-9.99/10.0-99.91100400 | 0.00 | 000 { 0.00 oo
Q -

7 Running direction setting Sctvalue | F4 [ Notpomibié| B (forward nvreverse nem){  F F F -

8 [ V/fpanem seting Setvalue | FS | Notpossible 00-05 00 02 02 -

9 {Acceleration Llime setting 1 | Servalue | F V 0.01-9.99/10.0-99.6/100-999 { 300 | 300 | 300 ! 220
10 | Deczleration ime satting I | ser vaive F7 v 0.01-9.99/10.0-99.9/100-999 | 30.0 | 300 | 30 | ¥ o
11 | Manual torque boost setting | Ses vaive | F3 v 00-99 (L IR TIPS
12 }Rumn wmqu. [requency [Setvalve | F9 | Nt pomsible | 00-15 o3 P 00 - loo

L command seting NOTE 1 :
13 Analog meter adjustment Setvalue | F10 v 00-100 72 2 72 - |12
14 | Motor recsiving volage Setvalue | F1] Nok possible mo-ncrswaaeﬁomz 380 P30ras0|200/4000 130
E 1 'r i .
15 | =xtension (unciion seting | Setvalue | Fl4 Not possible A 0-A65/C 021 oTE A0 1 AD A0 _

NOTE 1: In the standard configuration, four values from 0 to 3 can be selected. When an

optonal PC board is mounted, 16 values from 0 1o 15 can be selected. Refer to
F-S.

~

NOTE 2: For the 200 V class, one of 200, 215,220, and 230 can be selected. For the 400 V
class, one of 380, 400, 415, 440, and 460 can be selected.

NOTE 3: No extension function can be set during running, though the set value of each
function can be monitored.
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Digital Operator Initialization List

(1} Monitor mode, function mode
= The standard set value of each code number is displayed.
* The extension funcdons shown on page 7-6 can be set by the

function serting funcdon.

extension

- ‘Function name "~ - . "' Type [Goae T Serubie SR AT N "o [i.|for2nd
o b ] dispiay | ﬁ?:gﬁ * Monitor/set value | Earope| USA | PN [funcdon
1 | Output frequency monitor | Moniar | do - 0.00-9.99/10.0-99.9/100400 — - - -
2 | Motor revoiution spead Monitar | 41 - 0.00-9.99/10.0-94.9/100600 | - - - -
monitor
3 | Qutput current monitor Méanor | d2 - 0.0-999 - - - -
4 1 Tnp Moniwr Meriwr [{ dl0 - - - - - -
5 | Trip hiswory monitor Monitor | di} - - - - - -
. \{ ! 2'a
6 | Ourput frequency sauting Setvalue | F2 0.00-9.99/10.0-99.9/100400 | 0.00 | 0.00 | ooo | 0420
7 Running direction satting Set value Fa Not pessibie'{ Ffr (forward nm/reverse rum) F F F -
8 | V/fpavtem seuing Setvalue | F5 | Notpossible 00-05 00 0z az ~
9 | Acceleration time seting 1 | Setvalue | F v 0.01-9.99/10%6°99.9100-999 | 300 | 300 | 300! \ 2
10 | Deceleration ime setting 1 | Setvaiue | F7 V 0.01-9.99/10.0:99%/100,999 | 300 | 300 { 300 | ¥ V3
11 ] Manual worque boost seuing | Setvalue | F8 Y 00-59 11 1 1 v
12 [ Runn ccmrnaqd. frequency | Setvalue | F9 | Not pousible oc-1 5 0 03 00 - leoz
command seting NOTE 1
13 | Analog meter adjustment | Set vaie | Fi0 v 00-100 (7| n| - {3
14 | Motor receiving voltage Se'_l value | FIL 1 potsible 290—230/380—46301_‘“ 380 130/460|200/400, _ J_?:'é
_E Extension [unction setting Sctvalue | Fi4 Not possible A C-A&SXC U-Ihl._o AQ AQ AD _

NOTE 1: In the standard confi guradon, four values from 0 to 3 can be selected. When an

optional PC board is mounted, 16 values from 0 to 15 can be selected. Referto
9.

NOTE 2: For the 200 V class, one of 200, 215, 220, and 2
class, one of 380. 400. 415, 440, and 460 can be

NOTE 3: No extension functon can be
function can be monitored.

set during running, though the set value of each

selected.

30 can be selected. Forthe 400 V
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(1) Extension tuncdon mode
*Each function name and settable rangs to the extension funcrion mode are shown below.

- Set the exteasion functon code to be changed by .

BREVAHT ELECQTRICAL
17

P4GE 0E

LB ey Bl e

S¢reen dispiay Seaarie
Cisslay Externsion function name [T l —— | - [__tuaalvalue_ | (¥ | Remarks
ard=r lupry | S Setting mnge [T UTA] PV ! wmeam
1| Comoi method setting AQ | - B3 Q 0 Q o ~+
2| Mowrzaacly setng Al ] — 1Tte73 v | NOoTEL  pA-Q
3 | Molwor potes sewing Al —_ Yamm 2 4 4 i =+
4 | Soeed conuol response constant setung A — | wneevw® 1260 [2.00(2.00| —
5 | Sar{requency adjusument ALl - 0.10-9.99 0.50103010350!1 ~—
5 | Maumin trequency limeer seung AS | — U= {20 (400) 0 0 Ve Yo a)
7| Mittmen rquency limues semng aé | — | o120 Q Q 0| =1 -0
3 | lumpiTrequency setang | AT - 0= 0 210} —]lo-0
3] Tump toauency seiting ¥ X — 0 0 10 —]laa-©
1¢ | Jump frequéncy sening 3 A9 —_ 9100 0 0 ] —
L) Comer ioouency seng a0 | — 10160 (161601600 — [ Sow7-19 12|
12 | Freuency command sampling frequéney 1 415 | — 1-3 8 | —] — | — | NOTED €,
13 | Muluspeed first speed sgifing A2 | — | w120 {00 0 10l 0| —| 420
14 | Muiuspeed second speedsewing |43 | — | oi20w;m | p | 0 g ] — 2-3
15 | Multispeed hirdspesd setting  [sfa — | omeom |0 100 | -] 2@
16 | Hecrome hemma leved mpunment {an1 S 0120 1100 11001 100 ) ~ | v
17 | Secoomic hermal aracemsic seisczon | azg | 0 ] *2 o il i
{8 | Eriemal Swovency sewing st bazeS™ Y ooy o lo ol —]
1% | Erenal txquency seting md lazr | LA 4 00 iom lgleolol —
20 | issientereous resnan stiecion faga b — &3 bololof —|
S| Ovramme brainng wsage rano fazx | — | Ao®outo fi.5 L] — | Sen lleny
12 | Oononal amval frooueney for acccieration | oy | — | B<ng {oloiaol—1
23 | Cptomal wrva frauency for deceleranon | aco | o 210 Do f ot o | -
2t | Monitor signal selection [ naa | — o3 P Ol 01 0 | — )
35 | Aralog input selsction laag | — =1 e 1 — }
3% | Fequeey amval signai cutpwt meiod | a9 | 52 O ol o | — |
Ry A Aulowning serting [aga | — N4t oo ot oo | — J \
A [ Poduced voliage soft start setung l,\u | — w3 | 6 | &4 | — | S0TES
R Running mode selecuon | Ase —_ 01 ol o9 al —}
30 i logging freguency setting Ab — 0-9.99 , L.ca I lACO| 1.00 | — ,P:,'_:'T".,:_': o
e i NS
3t | Base frequency seuwing A67 b — 0020000 | 50 | 601 60 | v | o s ,
2 | Maximum frequency setting a3 | — | 1002000 50 16080 ) v | g o
33| Peeser 4aa program wes | — ot - 0 10l o0} — 105ty
34 ) Frouey cemmmao Sevcy it 0L crmsmt | 450 | 0-289 — | — 1 — | — | NoTE 3864
35 | emcey commesliouens Sy drat (014, vl 4.5 1 —_ 0255 - | —| -] — | NoTE2%
36 | Input terminal secung | co | — 01 bis i8] 18] —] &
7 fnput terminal setting 2 el —_— o 6516 16 | = 1=
38 [ Inpus terminal secting 3 cr | — o s sl s =118 )
39 | Input wrminal sewing 4 c1| — 013 i1
40 Input terminal seting § cs — o 9 L 9 9 | - i
4l Input terminal setting 6 cs — ] il ]—=1 7
42| Input terminal serung 7 C4 —_ U-13 1|1 Ll — &
13 | Input rerminal setting § ct — o8 lolol gl — (=)
4 | Qumut terminal setting 11 cul — -2 lolaloi— &
15 | Queut terminal setting 12 letn | e "1 Ll i —=1 &
16 | leoweming sand b contact seting. | omg | 00-FF 08 100l oot =1 o
7 Qutous temmunal 2 and b conuct senng | ez —_ 00-FF M gt o0

_ = [

_—— e o . o b
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