











Erected Dimensions

Length: 90 fi.
Height: 160 ft.
Width: 63 ft.
Power

75 hp 3 phase 300 amp electric motor.

The Skyscraper resembles a Ferris wheel in operation, and differs in that instead of
rotating a spoked wheel that holds multiple carriers, the Skyscraper rotates only two
propeller arms in a vertical plan called the sweep plane. These propeller arms
resemble the ffladqyof an aircraft propeller, hence their names. The propeller arms are
rotated at a es speed of 60 mph and has a rotation diameter is 160 ft.

The Skyscraper has a r§axffum capacity of four participants, two on either propeller
arm. The participants rid%onal carrier attached to the end of each propeller
arm. The propeller arms are e oNa tapered lattice boom structure and are bolted
to a cantilevered hub assembly. Tb};; ller arms are bolted 180 degrees opposite
each other. |

The cantilevered hub assembly not only sup e propeller arms, but also encloses
the hydraulic torque hub which rotates and brampropeller arms. The hub rotates
and is supported on the axle via a customized cqfn fdllower design. The hub is
attached to the axle, and the axle is attached to the t O

The tower consists of two components, the inner mast and out st. The inner mast
operates in a telescopic fashion, and is retracted internally into the outer mast via a
multi-stage hydraulic ram. When the inner mast is fully extended, the two mast
sections are bolted together via the mast flange, which provides a positive connection
between the two components. The outer mast is pinned near the end of the trailer and
is lifted from horizontal to the vertical position via a multi-stage hydraulic ram during

the erection and tear down process.




Outriggers are unfolded and pinned with the outrigger braces from the trailer to create
a T-shaped base for ride stability. With both rear outriggers unfolded, they create a

stability plane that is parallel to the sweep plane, 63 ft in length. The carriage is leveled
via the outriggers.

Definitions

Chair: The carrier that carries the participants.

Drive Motor: Fhe fixed displacement piston motor provides hydraulic input into the
torque hub.

Helper Ram: A short’stroke ram that lifts the tower out of the carriage to allow a better
lifting position by the towef lift ram. Used for the first 12 inches of lift only.

Hub Race: A hardened ring that is pfess fit into the open end of the hub. It provides
a replaceable wear surface for the hub rollers to roll on.

Hub Roller: Eight machined hardened rollers-that take the cantilevered load of the
hub assembly and acts as bearings to support one/end of the hub. The torque hub

supports the other end of the hub.

Hydro-static transmission: Common name for the torque hub/drive motor assembly
and the variable displacement piston pump when combined together.

Inner Mast: The pipe that nests inside the larger outer mast section. The upper
section of the tower. The lower section of the tower.

Inner Mast Rollers: A systematic pattern of eight machined hardened adjustable

rollers that keep the inner mast aligned while the inner mast is extended and retracted.




Inner Sweep: The lattice truss structure that forms the smaller of the two sweep
sections. The inner sweep is stored by retracting it into the outer sweep.

Landing Gear: Located toward the front of the trailer behind the kingpin, the landing
gear is manually raised and lowered and is used to raise the trailer above the height
of the fifth wheel on the towing tractor. Also supports the front of the trailer during
storage.

Main Pump: Variable displacement piston pump coupled to the electric motor.
Provides hydraulic fluid at pressure to the drive motor/forque hub assembly at the axle.
The main pump also provides dynamic braking to slow and stop rotation of the
sweeps.

Main Reservoir: Thesrailer mounted reservoir that holds hydraulic fluid.

Mast Bottom Plate: The connection joint where the outer mast makes contact with
the lower portion of the trailer back to,remove the load from the tower lift ram.

Mast Flange: A designed joint located on the top edge of the perimeter of the outer
mast section. An inner flange attached to the'inner mast is lifted into position to mate
with outer mast flange, and-the two are bolted tégether to remove the load from the
mast lift ram. '

Mast Hinge: Point of connection of the tower on the réarof the carriage, and allows
- the tower to rotate from the horizontal to the vertical.

Mast Push Back Ram: A short stroke ram that pushes the tower away from the trailer
back to move the tower off center. The tower lift ram then controls the descent of the
tower as it is lowered back down into the carriage.

Mast Top Plate: The connection joint where the outer mast makes contact with the
upper portion of the trailer back to remove the load from the tower lift ram.




Motor: A 75 hp, 3 phase electric motor that is used to drive the variable displacement
piston pump.

Outer Mast: The pipe that houses the smaller diameter inner mast section.

Outer Mast Rollers: A systematic pattern of eight machined hardened adjustable
rollers that keep the inner mast aligned while the inner mast is extended and retracted.
The rollers are fastened to the mast flange and roll on hardened wear strips welded to

the exterior surface of the inner mast.

Outer Mast Set Screws: Large screws located five feet from the top of outer mast that
restrain the inner mast when the inner mast is fully extended.

Outer Sweep: Thedargerwidth lattice truss structure that bolts to the hub.
Outrigger Hinge: The connection point of the outriggers to the trailer back.

Outrigger Base Plate: A plate 4hatymakes contact with the cribbing and is self
adjusting when placed on an uneven service.

Outrigger Brace: A two section telescopic’diagonal support that attaches to both
outrigger that extends from the outrigger sleeve to @’connector midstream on the trailer.

Outrigger Sleeve: The vertical end of the outrigger that ¢ontains the out rigger slider
and has matching pin holes for outrigger slider adjustment:

Outrigger Slider: An adjustable tube that is housed inside the outrigger sleeve and
contains multiple pin holes for leveling adjustment of the carriage.

PTO Motor: Known as the Power Take Off motor. A hydraulic gear motor that gets

turned by the PTO pump. The Skyscraper uses a PTO driven by a truck diesel engine,
with the input to the PTO pump driven directly from the truck=92s transmission 2E.




PTO Pump: Known as the Power Take Off pump. A hydraulic pump directly connected
to an engine for its power input. The PTO pump converts engine power to hydraulic
fluid pressure, and draws fluid from a truck mounted reservoir that is separate from the
rides hydraulic reservoir.

Sweep: The tapered lattice truss structure that extends from the hub to the chair, and
rotates along the sweep plane. The sweep consists of two tapered sections, bolted
together in the middle at the sweep interface. The tapered structure is 4 inch width at
the hub and 'to 1.5 inches wide at the chair end.

Sweep Bolts: 3/4" x 6" A325 bolts that connect the sweep to the hub.

Sweep Interface.The joint area that joins the outer and inner sweep sections
together.

Torque Hub: The torque hub provides the gear reduction for the hydraulic piston
motor and also houses an emefgency, holding brake.

Tower: The vertical support consisting ofthe inner and outer mast sections, with the
axle and hub assembly attached to the top/ofthe inner mast. Also known as the Mast.

Tower Lift Ram: A multi-staged telescopic hydraulic ram that lifts the nested mast
sections out of the carriage to a vertical position. Alsofused for lowering the tower back
into the carriage.

Trailer Support : A single support located in between the landing gear and is used
as trailer support similar to that of the outriggers.

Yoke: A joint that the chair rotates about.




RIDE DESCRIPTION

The Sky Scraper Model number M-160xxx is a single trailer mourited self-erecting ride.
The ride has dual power capability and can be operated using the tractor and its PTO
(Power Take Off) or when electricity is available, the electric motor. The ride has an
electro-hydraulic drive system. Braking is provided dynamically using the electric motor
or the tractors motor and an emergency/holding brake is enclosed in the torque hub.

The ride information plaque is mounted on the drivers side trailer I-beam next to the
manual hydraulic valves at the rear of the trailer. This plaque lists all pertinent ride
specifications, operating limitations, dimensions, ground loads, as well as ride model
and serial numbers and date of manufacture.

OPERATION AND CONTROL DESCRIPTION

1. Tractor Power/Electric ‘Power: This switch allows an operator to choose
whether the power to set-up or opérate the ride will come from the tractor or from
an electrical supply. When TracterPower is selected, this switch allows the 12
volt DC supply from the tractor to power the electrical controls and control and
operate the ride. When the Electric Powér issselected, this switch allows the
electric power that is routed through the Servige-Disconnect to control and
operate the ride.

2. Service Disconnect - The service disconnect is located on the left side of the
trailer at the front near the hydraulic reservoir. Five size 1/0 power cables 95 feet .

long supply power to the ride and the service disconnect is used as a large switch
with fuses to disconnect electricity to the ride. This service disconnect should
never be used to start or stop the ride unless it is the only way to stop the system.

The service disconnect must be turned off before working on the
electrical system. In addition, a "LOCK OUT-TAG OUT" system must be
employed when any maintenance or inspection is being performed on the




electrical system including the commutators. This service disconnect must be
turned to the "ON" position in order for power to be supplied to the electrical
system.

Key Switch - The key switch allows an operator with the correct key to operate
the ride. Without a key the electric motor cannot be started and the ride cannot
be erected or operated using electric power.

Motor Start Switch - This switch starts and stops the electric motor that turns the
hydraulic pumps that erect and power the ride.

Note:( Do inot use this switch to stop the ride under normal
operating conditions.

Auto/Manual Switch #This switch transfers control of the ride between automatic
cycling of the ride and manual operation using the joystick. The automatic mode
uses a micro computer to ¢ontrol’and sequence the ride after the Auto Start switch
has been depressed. The Manwal mode allows the operator to controi and
séquence the ride manually.

Auto Start - This switch when pressed/starts the ride in operation if the
Auto/Manual switch is in automatic mode and’the Dead Man Switch (see below)
is depressed. The ride then ramps up to speed in thelforward direction. The ride
proceeds forward for the number of rotations set by'the Ride Length Selector
Potentiometer and then stops at the opposite end“it"started from. After the
operator reloads customers, this switch is pressed again‘and the ride ramps up
in the opposite direction for the selected number of rotations and stops again on

the original end. This process repeats allowing the operator to load customers
alternately first from one end and then from the next. This allows customers a
short rest 160 feet up in the air to catch their breath while the other chair below is
being unloaded and loaded.
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Auto Stop - Any time this switch is pressed prematurely, i.e. when the ride is still
turning, the ride counter is terminated and the ride ramps down and creeps to the
correct next-end.

Next End - This switch is active only when the ride is not in operation and when
pressed rotates the ride one half turn clockwise from one end to the Next End for
quick load/unload

Emergency Stop - This switch when pressed interrupts power to the joystick or
to the micro-computer/sequencer and automatieally sets the holding brake. This
switch maintains its position after pressed and must be rotated clockwise in order
to releasg it. It must be released before operation of the ride can continue.

Note: This switchymust only be used in an emergency and must not
be used forsnormal stopping of the ride.

-Operator Present Switch - This,foot switch must be depressed in order for the

ride to operate. The power tothe joystick and to the micro-computer/sequencer
are supplied through this switch, Therholding brake is applied when this foot
switch is released. If the ride is in operation when this switch is released then the
dynamic brakes come on also.

Joystick - This joystick is used for manual pperation and for erection and
disassembly. When moved from it spring-centered-off paosition, it send a current
signal to the pump that controls the rotation of the ridé./This joystick controls
direction as well as speed.




ERECTION PROCEDURES USING TRACTOR POWER

A. Site Survey

Survey the operation site prior to erecting the ride and verify that the site is reasonably
level and that the ride will have sufficient room to erect itself and to rotate with ample
clearance between the sweeps and chairs and any nearby power lines or trees or other

possible obstructions. Refer to the chart below for minimum clearances between power
lines and the ride. In addition, refer to the other chart below or to the ride plaque for the
dimensions of the ride while fully erect and operational.

(Insert standard\crane chart referring to min distances between
equipment and power lines) see Peter

(Insert graphed ride dimensions) see Craig

Once the correct location has been chosen) position the ride into the location using the
tractor.

B. Power Hookup

- ®  Lower the landing gear at the front of the trailer until just’before the trailer lifts off
the tractor. If one of the two legs on the landing gear comés’into contact with the
ground before the other, block that leg until both landing gear legs touch the
ground at the same time. Set the trailer brakes and uncouple both glad hands
and the main electrical trailer-tractor connection and secure the glad hands and
the electrical connector to the tractor. Verify that the weight of the trailer is off the
tractor and release the king pin coupling by pulling the handle out a few inches
until it reaches a spring detent. Verify that hydraulic motor is coupled correctly
and securely to electric motor.




(Insert PTO warnings supplied by Manufacturer.)

Pull the tractor away from the trailer slowly and back it back in on the passenger
side of the trailer close enough so that the three hydraulic hoses from the tractors
PTO can reach their respective connections at the trailer. Verify at this point that
the outrigger braces can be folded out. Place the tractor into neutral and set the
parking brake. Verify that the PTO is not engaged. This can be verified by the
indicator light on the PTO and by the high pitched whine the PTO makes.

Connect the two main 1% hoses to their correct locations beneath the trailer and
screw them in tightly by hand to be followed by a few taps with a hammer until
they are tight.

Connect the draif. lihe using the other ¥ hose by pressing the hoses female
connection onto its/male matching counterpart on the hydraulic motor. Verify that
the shut off valve that'supplies hydraulic oil to the PTO pump is in the OPEN
position. Verify that the two shutoff valves that supply hydraulic oil to the pumps
are in the OPEN position. |

Connect the main electrical hookup ftem/the tractor to the trailer.

Verify the parking brake is on. Push in the clutch on the tractor and slide the PTO
lever to the right to shift the PTO’s gears into mgsh with the gears in the tractors
transmission. Verify the transmission is in neutral and slowly release the clutch
to engage the PTO. After the PTO is engaged the tractors power will be used to
turn a hydraulic pump. This pump turns the hydraulic'meétor coupled to the
electric motor.

Verify that the hydraulic motor is turning counter-clockwise when viewed from the
passenger side of the trailer. If the rotation is incorrect, disengage the PTO by
pushing in the clutch and then sliding the PTO lever to the left. Release the clutch
slowly.




Disconnect the 2 main 1% hydraulic lines and reverse them and reconnect them.
And re-engage the PTO. Check once again for the correct rotation and check for
any leaking hydraulic fluid. Retighten any fittings that show any sign of leaking.

. Base Preparation

Remove yokes and chairs from trailer and move to end of trailer. Remove
traveling rigging from outriggers and rotate outriggers outward.

Remove fraveling rigging from outrigger braces and rotate outward. Extend
braces to full 'extent and place two 3/4 " Dia. by 10 long Grade 5 bolts through
their proper<iolgs tg secure inner brace to outer brace and thread nut by hand.
Place diaper pinsthrough hole in end of bolt and secure. Nut does not have to be
tightened with a wrepch.

Secure outrigger braces to outriggers using one 1 1/2 x 10 long Grade 5 bolt. Bolt
should be dropped in from the top. Thread nut by hand and place a diaper pin
through hole in end of bolt and seeuré./Nut does not have to be tightened with a
wrench.

Verify that both outriggers are secured to their braces with bolts, nuts, and pins
and that both braces are fully slid out and secured with 2 bolts, nuts, and pins
before starting the leveling procedures.

. Leveling the Trailer

Slide an outrigger baseplate beneath each outrigger sleeve Slide blocking
beneath each baseplate until there is less than 2 inches of room between the
baseplate and the sleeve. Lay a level across the two trailer I-beams and bring
the outriggers into level using the outrigger leveling rams. When the two




outriggers are level within 3 inches in 60 feet (1 in 240) place four 3/4" heat
treated pins through the four sets of holes at each outrigger slider/sleeve.

(Place WARNING about using the wrong pins or fasteners)

A Place alevel on one the top of one I-beam .

A Slide an outrigger baseplate beneath the trailer support.

A If the trailer is level within 3 inches in 50 feet (1 in 200), measure the distance
between the baseplate and the trailer support and place blocking equal to that
distance beneath the baseplate. You will have to use the landing gear to lift the
trailer onto therblocking. Lower the landing gear until most of the weight is off of

the landing gear/The landing gear here is used to stabilize the trailer in the
side-to-side direction,

E. Attaching the Propellers

¢ Turn the Tractor Power/Electric Power switch to Tractor Power. The Service
Disconnect switch should be in the "QFE" position unless power has been
supplied to run the lights.

4 Turn the Key Switch to the "ON" position.

¢ Turn the Auto / Manual switch to the Manual position.

"& Verify that the attached propeller has its inner sweep secured to the outer sweep
in its correct stowed position.

(Show picture of correctly stowed propeller)




Verify that when the hub is rotated it will not contact anything as it rbtates 180
degrees.

Depress the "Opérator Present Switch" with your foot and twist and release the
Emergency Stop button.

Using the Joystick, rotate the hub in the clockwise direction % turn slowly. If any
emergency happens and you need the rotation to stop immediately, remove your
foot from the Operator Present Switch or hit the Emergency Stop switch. When
the hub is rotated into the correct position, press the Emergency Stop switch to
disable the rotation of the hub and to set the hub brakes.

Release the’next propeller from its stowed position. Verify that the inner sweep
is secured to the outer sweep.

Rotate the propeller ¥; tufn.

Attach the lifting boom to the trdiler,and connect the hook to the lifting eyes on the
second propeller.

Using the hand winch, slowly lift the propéller’into place and place all sixteen 3/4
x 6 long A325 bolts into place. Place two %" [Wardened extra thick washers onto
each bolt before placing an A325 nut onto each bolt Tighten all nuts equally until
all 4 pads at the end of the propeller are contacting the hub.

Torque all 32 nuts to 250 foot-pounds. Using a paint pen‘mark each nut with a
line on the face of the nut that is visible from the outside of the hub. This is the
mark that is to be inspected each day before operation to verify that the nuts have
not loosened.

Release the hose guide and lay it on the ground. Detach all traveling support
tubes that support the hoses in transit.
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Release the Emergency Stop switch and rotate the hub counter-clockwise until
the sweep that is closest to the outriggers is pointing to the end of an outrigger.

Raising the Mast

Press the Emergency Stop switch.
Fully extend the Push Back Ram.

Use the Mast Lift Ram and the Mast Helper Ram at the same time to raise the
mast out'of the trailer. After the Mast Helper Ram is fully extended it should be
unneeded tofurthep|ift the mast into position.

Using the Mast Lift Ram/bysitself, continue to lift the mast until the Push Back Ram
contacts the top of the ‘Outrigger. At this point retract the Push Back Ram a few
inches at a time and extend the'Mast Lift Ram that few inches. At some point
when the Push Back Ram is retratted the mast will continue to raise up until the
mast top and bottom plates are in-Contact with the outrigger. Fully retract the
Push Back Ram. Fully extend the Mast LiftRam until you can hear the relief valve
releasing pressure. The system pressure/Should be set to 2,250 psi.

Bolt the mast top and bottorn plates to the outriggers.using twenty four % x 3"
long A325 bolts and nuts. Torque all nuts or bolts t@ 250 foot-pounds. Using a
paint pen mark all the bolt heads and nuts with a single life’on.ene of their faces
and mark the steel to match.

This is the mark that is to be inspected each day before operation to verify that the
nuts have not loosened.

Release some of the pressure in the Mast Lift Ram by holding the retract and

valve lever until the sound of fluid moving ceases.




G. Telescoping the Mast

v

Verify that the hose guide has been released and is on the ground beneath the
trailer and all the traveling support tubes have been removed.

Verify that all bolts that connect the mast to the outrigger have been torqued and
marked.

Release Emergency Stop switch.

Using the Joystick rotate the propeller clockwise until both propellers are at the
12-0'clock and 8-O'clock" positions. '

Press the Emergency Stop switch and connect the propeller safety lanyard to the
end of the inner sweep.

Bring out propeller support standsand place it beneath the propeller at the end of
the trailer. The support stand Should be oriented so as the mast is telescoped up
the support stand can roll away from.the/end of the trailer. Using the 20 ton screw
jack lift the propeller until the pins thatfastenthe inner sweep to the outer sweep
can be removed. Remove these pins. Climb up the propeller and remove the
pins that hold the other end of the inner sweep to the.outer sweep. Return to the
ground and lower the 20 ton screw jack untilthe inner sweep rests on the
propeller support stand.

Using the Mast Telescope Ram, extend the ram until the innef sweep is lifted off
the propeller support stand.

Climb the propeller with thirty-two % x 1-1/2" long A325 bolts and nuts and bolt
the inner sweep to the outer sweep. Torque all the nuts to 250 foot-pounds.
Using a paint pen mark all 32 nuts and bolts and the steel each is bolted through.
This is the mark that is to be inspected each day before operation to verify that the




nuts have not loosened.
Release the Emergency Stop switch.

Using the Joystick rotate the propeller one half turn being careful to stop the
propeller very close to the 12 o'clock position. Once at this position press the
Emergency Stop switch.

Attach the propeller safety lanyard to the inner sweep of the propeller that is now
at the 6-O'clock position.

Bring outpropeller support stand and place it beneath the propeller at the end of
the trailer.“The-support stand should be oriented so as the mast is telescoped up
the support stand ganyoll away from the end of the trailer. Using the 20 ton screw
jack lift the propeller uptil the pins that fasten the inner sweep to the outer sweep
can be removed. RemoVe these pins. Climb up the propeiler and remove the
pins that hold the other end of the, inner sweep to the outer sweep. Return to the
ground and lower the 20 tor screw jack until the inner sweep rests on the
‘propeller support stand. '

Using the Mast Telescope Ram, extendfiefam until the inner sweep is lifted off
the propeller support stand.

Climb the propeller with thirty-two % x 1-1 / 2" long AB25 bolts and nuts and bolt
the inner sweep to the outer sweep. Torque all the'ndts’to 250 foot-pounds.
Using a paint pen mark all 32 nuts and bolts and the steel é4¢ch is bolted through.
This is the mark that is to be inspected each day before operation to verify that the
nuts have not loosened.

Now that both propellers have been attached move the propeller support stand
out from the path of the propellers. Remove both propeller safety lanyards.

1. Attaching the Chairs
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Lift one chair / yoke combination onto the propeller support stand and wheel it
over to the propeller that was just previously attached. Using the 20 ton screw
jack lift the chair until it can be attached to the end of the propeller. Bolt the yoke
to the end of the inner sweep using four % x 174" A325 bolts and nuts. Torqué the
nuts to 250 foot-pounds. Using a paint pen mark all 4 nuts and bolts and the steel
each is bolted through. This is the mark that is to be inspected each day before
operation to verify that the nuts have not loosened. Release the Emergency
Stop switch and using the Joystick, rotate the propeller until the other propeller
is by the end of the trailer. '

Lift the other chair / yoke combination onto the propeller support stand and wheel
it over to the propeller that was just previously attached. Using the 20 ton screw
jack lift the=ehairintil it can be attached to the end of the propeller. Bolt the yoke
to the end of thedinher sweep using four % x 1%" long A325 bolts and nuts.
Torque the nuts to 2504ocot-pounds. using a paint pen mark all 4 nuts and bolts
and the steel each is boited through.

This is the mark that is to be inspegcted each day before operation to verify that the
nuts have not loosened.




ERECTION PROCEDURES USING ELECTRIC.POWER

A. Site Survey

Survey the operation site prior to erecting the ride and verify that the site is reasonably
level and that the ride will have sufficient room to erect itself and to rotate with ample
clearance between the sweeps and chairs and any nearby power lines or trees or other
possible obstructions. Refer to the chart below for minimum clearances between power
lines and the ride. In addition, refer to the other chart below or to the ride plaque for the
dimensions of the ride while fully erect and operational.

(Insert standard crane chart referring to min distances between
equipment and power lines) see Peter

(Insert graphed ride) dimensions) see Craig

Once the correct location has been chosen, position the ride into the location using the
tractor.

B. Power Hookup

% Lower the landing gear at the front of the trailertntil just before the trailer lifts off
the tractor. If one of the two legs on the Ianding gear éofles into contact with the
ground before the other, block that leg until both landing gear legs touch the
ground at the same time.

*¥  Set the trailer brakes and uncouple both Glad hands and the main electrical

trailer-tractor connection and secure the glad hands and the electrical connector
to the tractor. Verify that the weight of the trailer is off the tractor and release the
king pin coupling by pulling the handle out a few inches until it reaches a spring
detent.




Verify that hydraulic motor is uncoupled from the electric motor. Verify that
hydraulic motor is coupled correctly and securely to electric motor.

Verify that the Service Disconnect Switch is off.

Unroll the 5 coils of 1/0 power cable one at a time and roll each towards the main
power distribution box being careful not to put kinks into the cables.

Using a voltmeter verify that the main power distribution box is not "hot." Attach
the wire with "green phase" tape to the grounding lug or terminal strip in the box.
Attach the wire with "white phase" tape to the neutral lug in the box or if it is only
a 4 wire system to the grounding lug or terminal strip. Attach the next 3 wires to
the 3 powerlinesior to the circuit breaker provided.

After power had been tdrned on to the power distribution box, turn on the circuit
breaker if one has been provided.

Before turning the Service Disconnect switch on, verify that the Key Switch is
off and the Motor Start Switch is off.

Using a voltmeter measure the supply véltagé to the ride across each pair of the
three "hot" terminals now at the top of the Sérvice Disconnect Switch. The
voltage across any pair of "hot" leads can rarige’from 208 VAC to 240 VAC.

Turn on.the Service Disconnect Switch. Turn on the-Key Switch.

Check for correct rotation of the electric motor by turning on the Motor Start
Switch while watching the rotation of the electric motor. This motor should rotate
counter-clockwise when viewed from the uncoupled hydraulic motor.. If the motor
is rotating in the incorrect direction, immediately shut off the Motor Start Switch
and then the Key Switch and then the Service Disconnect Switch. Then at the
bottom of the Service Disconnect Switch swap any 2 "hot" leads and reconnect
them.
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Turn on the Service Disconnect Switch, the Key Switch, and the Motor Start
Switch and verify that the direction of rotation is correct.

. Base Preparation

Remove yokes and chairs from trailer and move to end of trailer.

Remove traveling rigging from outriggers and rotate outriggers outward.

- Remove traveling rigging from outrigger braces and rotate outward. Extend

braces to full extent and place two %" Diameter by 10" long Grade 5 bolts through
their proper-ioles to secure inner brace to outer brace and thread nut by hand.
Place diaper pingthrough hole in end of bolt and secure. Nut does not have to be
tightened with a wrench.

Secure outrigger braces to outriggers using one 1% x 10" long Grade 5 bolt. Bolt
should be dropped in from the t6p.\Thread nut by hand and place diaper pin
through hole in end of bolt and securé./Nut does not have to be tightened with a
wrench.

Verify that both outriggers are secured to their braces with bolts, nuts, and pins
and that both braces are fully slid out and secured with 2 bolts, nuts, and pins
before starting the leveling procedures.

. Leveling the Trailer

Slide an outrigger baseplate beneath each outrigger sleeve Slide blocking
beneath each baseplate until there is less than 2 inches of room between the
baseplate and the sleeve. Lay a level across the two trailer I-beams and bring the

outriggers into level using the outrigger leveling rams. When the two outriggers




are level within 3 inches in 60 feet (1 in 240) place four %" heat treated pins
through the four sets of holes at each outrigger slider / sleeve. '

(Place WARNING about using the wrong pins or fasteners)
-> Place a level on one the top of one I-beam .
- Slide an outrigger baseplate beneath the trailer support.
= Ifthe trailer is level within three inches in 50 feet (1 in 200), measure the distance
between the baseplate and the trailer support and place blocking equal to that
distance beneath the baseplate. You will have to use the landing gear to lift the
trailer onto'the blocking. Lower the landing gear until most of the weight is off of

the landing gear. The landing gear here is used to stabilize the trailer in the side-
to-side direction.

E. Attaching the Propellers

»  Turn the Tractor Power/Electric PowWer/switch to Tractor Power. The Service
Disconnect switch should be in the "OFF! position unless power has been
supplied to run the lights.

»  Turn the Key Switch to the "ON" position.

»  Turn the Auto / Manual switch to the "Manual” position.

»  Verify that the attached propeller has its inner sweep secured to the outer sweep
" in its correct stowed position.

(Show picture of correctly stowed propeller)




Verify that when the hub is rotated it will not contact anything as it rotates 180
degrees.

Depress the "Dead Man's Switch” with your foot and twist and release the
Emergency Stop button.

Using the Joystick, rotate the hub in the clockwise direction % turn slowly. If any
emergency happens and you need the rotation to stop immediately, remove your
foot from the Operator Present Switch or hit the Emergency Stop switch. When
the hub is rotated into the correct position, press the Emergency Stop switch to
disable the rotation of the hub and to set the hub brakes.

Release the _next propeller from its stowed position. Verify that the inner sweep
is secured to the euter sweep.

Rotate the propeller 4 tdrn.

Attach the lifting boom to the trailerand connect the hook to the lifting eyes on the
second propeller.

Using the hand winch, slowly lift the propellér into place and place all sixteen 34"
x 6" long A325 bolts into place. Place two %hardened extra thick washers onto
each bolt before placing an A325 nut onto each bolt Tighten all nuts equally until
all 4 pads at the end of the propeller are contacting the hub.

Torque all 32 nuts to 250 foot-pounds. Using a paint pefrfaark each nut with a
line on the face of the nut that is visible from the outside of the hub. This is the
mark that is to be inspected each day before operation to verify that the nuts have
not loosened.

Release the hose guide and lay it on the ground. Detach all traveling support
tubes that support the hoses in transit.
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» Release the Emergency Stop switch and rotate the hub counter-clockwise until

the sweep that is closest to the outriggers is pointing to the end of an outrigger.

. Raising the Mast

Press the Emergency Stop switch.
Fully extend the Push Back Ram.

Use the Mast Lift Ram and the Mast Helper Ram at the same time to raise the

mast out(of the trailer. After the Mast Helper Ram is fully extended it should be

unneeded tofurther lift the mast into position.

Using the Mast Lift Ram byitself, continue to lift the mast until the Push Back Ram
contacts the top of the‘outrigger. At this point retract the Push Back Ram a few
inches at a time and extend the Mast Lift Ram that few inches. At some point
when the Push Back Ram is retraCted the mast will continue to raise up until the
mast top and bottom plates are ‘in-€ontact with the outrigger. Fully retract the
Push Back Ram. Fully extend the Mast Lift Ram until you can hear the relief valve
releasing pressure. The system pressure/$hould be set to 2,250 psi.

Bolt the mast top and bottom plates to the outriggers using twenty four %" x 3"
A325 bolts and nuts. Torque all nuts or bolts to 250(foot-pounds. Using a paint
pen mark all the bolt heads and nuts with a single line orf @ne.of their faces and
mark the steel to match.

This is the mark that is to be inspected each day before operation to verify that the
nuts have not loosened.

Release some of the pressure in the Mast Lift Ram by holding the retract hand
valve lever until the sound of fluid moving ceases.
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. Telescoping the Mast

Verify that the hose guide has been released and is on the ground beneath the
trailer and all the traveling support tubes have been removed.

Verify that all bolts that connect the mast to the outrigger have been torqued and
marked.

Release Emergency Stop switch.

Using the Joystick rotate the propeller clockwise until both propellers are at the
"12-O'clock and 6-O'clock positions."

Press the Emergengy Stop switch and connect the propeller safety lanyard to the
end of the inner sweep.

Bring. out -propeller support stand/and place it beneath the propeller at the end of
the trailer.

The support stand should be oriented €0 as.the mast is telescoped up the support
stand can roll away from the end of the trailér/ Using the 20 ton screw jack lift the
propeller until the pins that fasten the inner'sweep.to the outer sweep can be
removed. Remove these pins.

Climb up the propeller and remove the pins that hold the/otherend of the inner
sweep to the outer sweep. Return to the ground and lower the 20 ton screw jack
until the inner sweep rests on the propeller support stand.

Using the Mast Telescope Ram, extend the ram until the inner sweep is lifted off
the propeller support stand.




~ Climb the propeller with thirty-two %" x 132" long A325 bolts and nuts and bolt the -
inner sweep to the outer sweep. Torque all the nuts to 250 foot-pounds. Using a
paint pen mark all 32 nuts and bolts and the steel each is bolted through. This is
the mark that is to be inspected each day before operation to verify that the nuts
have not loosened.

Release the Emergency Stop switch.

Using the Joystick rotate the propeller one half turn being careful to stop the
propeller very close to the 12-O'clock position. Once at this position press the
Emergency Stop switch. Attach the propeller safety lanyard to the inner sweep
of the prapeller that is now at the 6-O'clock position.

Bring out propeller'support stand and place it beneath the propeller at the end of
the trailer. The support stand should be oriented so as the mast is telescoped up
the support stand can rolfaway from the end of the trailer. Using the 20 ton screw
jack lift the propeller until the pins.that fasten the inner sweep to the outer sweep
can be removed. Remove thésepins. Climb up the propeller and remove the
pins that hold the other end of the,innersweep to the outer sweep. Return to the
ground and lower the 20 ton screw.{agk until the inner sweep rests on the
propeller support stand.

Using the Mast Telescope Ram, extend the ramuntil the inner sweep is lifted off
the propeller support stand.

Climb the propeller with thirty-two %" x 114" long A325 bolts“dnd nuts and bolt the
inner sweep to the outer sweep. Torque all the nuts to 250 foot-pounds. Using
a paint pen mark all 32 nuts and bolts and the steel each is bolted through. This
is the mark that is to be inspected each day before operation to verify that the nuts
have not loosened.

Now that both propellers have been attached move the propeller support stand
out from the path of the propellers. Remove both propeller safety lanyards.




H. Attaching the Chairs

0

Lift one chair/yoke combination onto the propeller support stand and wheel it over
to the propeller that was just previously attached. Using the 20 ton screw jack lift
the chair until it can be attached to the end of the propeller. Bolt the yoke to the
end of the inner sweep using four %" x 1" long A325 bolts and nuts. Torque the
nuts to 250 foot-pounds, using a paint pen mark all 4 nuts and bolts and the steel
each is bolted through. This is the mark that is to be inspected each day before
operation to verify that the nuts have not loosened.

Release the.Emergency Stop switch and using the Joystick, rotate the propeller
until the ather'propeller is by the end of the trailer.

Lift the other chaif /\yoke combination onto the propeller support stand and wheel
it over to the propellepthat was just previously attached. Using the 20 ton screw
jack lift the chair until it can be attached to the end of the propeller. Bolt the yoke
to the end of the inner sweep using four% " x 1%4" A325 bolts and nuts. Torque
the nuts to 250 foot-pounds. Using a paint pen mark all 4 nuts and bolts and the
steel each is bolted through.

This is the mark that is to be inspected each day before operation to verify that the
nuts have not loosened.




PRE-OPERATIONS PROCEDURES
TRACTOR POWER UTILIZED

Daily Inspection

Inspect all items referenced in the Maintenance Procedures section of the
Operations and Maintenance Manual prior to testing the ride before commercial
operation.

Pre-operation Test

Tractor Power / Electric Power Switch to Tractor Power Service Disconnect to
OFF position (unless/ising electric power for lighting).

PTO engaged.

Kéy Switch to ON position (red\indicator light should now be illuminated).

Motor Start Switch in OFF position.

Manual / Auto Switch in Manual position.

Emergency Stop Switch turned to the released position!

- Operator Present Switch depressed.

The hydraulic system should now be running off the PTO system. Test the
system by running the ride at full speed ( joystick fully to the right or to the left ) in
the clockwise direction for 20 turns and then in the counter-clockwise direction for
20 turns. Once the ride is up to top speed in both directions measure the number
of rotations in one minute.




® Record these measurements. After 20 turns in a direction center the joystick all
at once and measure the time it takes for the ride to.come to a complete stop.
Record these measurements.

NOTE: IF THE RIDE IS TO BE OPERATED IN THE MANUAL MODE
ONLY, THEN ANY REFERENCES TO AUTO MODE OR TO AUTO
TESTING CAN BE IGNORED.

® After the ride has come to a complete stop turn the Manual / Auto Switch to
AUTO. Press the AUTO START Switch. The ride should start moving in the
clockwise direction for a certain number of turns and should stop at the next chair.
Push the/AUTO START switch again and verify that the ride now turns in the
counter-clockwis@ direction for the desired number of turns. Record the number
of turns in each/diréction for the automatic cycling.

® Measure the total cycle time in each direction. Verify that the ride stops in the
same place within six feet’each'\cycle. After the ride has been cycled, visually
inspect the chair, restraint syétem-and the general condition of the hydraulic
system. Note any unusual conditions.

( The below to be included on the daily pré<opération inspection checklist)

- DATE

TIME

PERSON IN CHARGE

CLOCKWISE SPEED (RPM)

TIME TO DECELERATE FROM CLOCKWISE TOP SPEED

COUNTER-CLOCKWISE SPEED (RPM)




TIME TO DECELERATE FROM COUNTER-CLOCKWISE SPEED

NUMBER OF TURNS CLOCKWISE IN AUTO CYCLE

1

NUMBER OF TURNS COUNTER-CLOCKWISE IN AUTO CYCLE

TOTAL CYCLE TIME CLOCKWISE

TOTAL CYCLE TIME COUNTER-CLOCKWISE




PRE-OPERATION PROCEDURES-ELECTRIC POWER

A. Daily Operations Inspection

B Inspect all items referenced in the Maintenance Procedures section of the
Operations and maintenance manual prior to testing the ride before commercial
operation.

B. Pre-operation Test

Tractor Powet/ Electric Power Switch to Electric Power.

Service Disconnectto ON position.

Key Switch to ON position (red,indicator light should now be illuminated).

Motor Start Switch in ON position,

Manual / Auto Switch in Manual position.

Emergency Stop Switch turned to the released position.

- Operator Present Switch depressed.

B The hydraulic system should now be running off the electric motor. Test the
system by running the ride at full speed (joystick fully to the right or to the left) in
the clockwise direction for 20 turns and then in the counter-clockwise direction for
20 turns. Once the ride is up to top speed in both directions measure the number
of rotations in one minute. Record these measurements. After 20 turns in a
direction center the joystick all at once and measure the time it takes for the ride

to come to a complete stop. Record these measurements.




NOTE: IF THE RIDE' IS TO BE OPERATED IN THE MANUAL
MODE ONLY, THEN ANY REFERENCES TO AUTO MODE OR TO
AUTO TESTING CAN BE IGNORED.

B After the ride has come to a complete stop turn the Manual / Auto Switch to
"AUTQO". Press the "AUTO START" switch. The ride should start moving in the
clockwise direction for a certain number of turns and should stop at the next chair.
Push the "AUTO START" switch again and verify that the ride now turns in the
counter-clockwise direction for the desired number of turns. Record the number
of turns in each direction for the automatic cycling.

B Measure the total cycle time in each direction. Verify that the ride stops in the
same place"within six feet each cycle. After the ride has been cycled, visually
inspect the chair testraint system and the general condition of the hydraulic
system. Note any unusual conditions.

( The below to be included on'the daily pre-operation inspection checklist)

DATE

- TIME

PERSON IN CHARGE

CLOCKWISE SPEED (RPM)

TIME TO DECELERATE FROM CLOCKWISE TOP SPEED

COUNTER-CLOCKWISE SPEED (RPM)

- TIME TO DECELERATE FROM COUNTER-CLOCKWISE SPEED

NUMBER OF TURNS CLOCKWISE IN AUTO CYCLE




- NUMBER OF TURNS COUNTER-CLOCKWISE IN AUTO CYCLE

- TOTAL CYCLE TIME CLOCKWISE

- TOTAL CYCLE TIME COUNTER-CLOCKWISE




OPERATION‘ PROCEDURES ELECTRIC
POWER OR TRACTOR POWER

Operation Control Guidelines

Using the joystick or Next End switch bring one of the two chairs to the loading
position over the loading platform.

After the brake has set, lock the chair's rotation and load the chair with riders and
lock them in and check their restraints. Release the chair's rotation and swing
chair slightly to ensure it is free to rotate.

NOTE: THE/CHAIR MUST BE RELEASED FOR FREE ROTATION
BEFORE PUTTING THE RIDE IN MOTION. WATCH EACH CHAIR
DURING EVERY RIDE TO BE SURE THEY ARE ROTATING
FREELY AND NOT LOCKED.

At the start of each day when thefirst'chair is loaded with passengers, there will
be no passengers. on the chair that«§ /at_the top of the ride. Because the
maximum torque or power of the systém i limited to a safe level, the system
might not be able to generate enough torque to propel the loaded chair from the
ground directly to the top. If this might be the casg (as'in one or two heavy riders)
then the first ride of the day should be under manual control using the Joystick.
This will allow the operator to first swing the riders pan/of the way up in the
clockwise direction until the chair is at the 9 o'clock positioh in order to build
enough momentum to propel the ride counter-clockwise into full circles.

After the required cycle time or specified number of rotations, bring the ride to a
stop with the chair full of riders at the 12-O'clock position. After the brake has set
load another pair of passengers into the chair that is at the 6 o'clock position. At

this pbint you can continue operating the ride manually indefinitely or you can
change the operation to automatic mode.




-

-
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To do this turn the Manual / Auto Switch back to Auto and after the riders are
locked in and checked, press the Auto Start Switch.

Automatic mode can be terminated at any time by releasing the Operator Present
Switch or hitting the Emergency Stop Switch. In addition, turning the Manual /
Auto Switch to manual during the ride will result in the ride being controlled by the
joystick input.

Going from manual to auto will result in the ride stopping as if the Auto Stop
Switch had been pressed. Pressing Auto Stop anytime during an automatic cycle
will end that ride cycle and will result in the ride stopping at the next end.

'Repeat

Repeat the above operationg making sure to alternate directions of rotation each
time after loading new riders if the.ride is being controlled by the joystick. The
newly loaded passengers should”always begin their ride going forward. The
direction of rotation will automatically’alternate if the ride is in automatic control.

Post Operation Shutdown

At the last cycle of the day there will be no riders at the loading position and there
will be riders at the top at the resting position. This last ride/of the day can either
be operated in manual or auto mode. It makes no matter which mode is used.

After the final ride, release the riders from their restraints and manually rotate the
sweeps until they are at the 3 o'clock and 9 o'clock positions. Press the
Emergency Stop Switch, turn the Motor Start Switch to OFF, and turn the Key
Switch OFF. Remove the key. Shut off the service disconnect and place a lock
on it.




IF USING TRACTOR POWER

¢ Disengage the PTO and allow the tractor to cool for 15 minutes. Turn off the
tractor and shut off the service disconnect and place a lock on it.




DAILY OPERATIONS

Daily Preparation

The ride is ready for routine operations when: a qualified employee has inspected the
ride, properly filled out an inspection report and filed it; the ride tent has been prepared
for operations, and that a minimum of two operators are present.

Staff Positions

There are threesstations that must be filled for ride operations:

1) Cashier (CASH): This émployee sells ride tickets and merchandise, is responsible
that all customers arfe aware of ride restrictions, is custodian of the cash register,
and handles crowd control.

2) Controls Operator (CO): This émployee operates the ride controls, is primarily
responsible that ride operations remaip-§afe for customers and employees, and
helps harness and unharness customefs’

3) Ground Crew Member (GCM): This employee \greets waiting customers,
prepares them for their ride, harnesses and unharngsses customers.

4) Optional Employees: Video Sales Person (VSP): This gmployee oversees the
creation of videotape production and sales.




Daily Set-Up

Arrive thirty ( 30 ) minutes before official opening to begin preparations. Remove the
vinyl walls of the canopy and store. Put the cash register, credit card machine and
video monitors in place. Make sure the safety warning sign is in place at the front of the
queue, the pricing sign is in front of the cash register, and the other signs are in their
place. Make sure the Audio / Video box is working. Walk around the site and pick up
any trash and wash any messy areas. Wipe the counters clean. Make sure there is a
stock of T-shirts and videotapes under the counters. Place some ticket / waivers on the

“counter and make sure the Spanish version is available. Inspect the signage around
the ride for any damage. Straighten fencing. Lock the cash box under the counter, if
provided.

Daily Routine

¢ A customer approaches the ride/Canopy to buy a ticket. The cashier handles the
money or Visa transaction, mark$ on the ticket what 'has been purchased, and
instructs each rider to read and sign’thie safety warning/ticket. If a taped loop of
the safety warning is not playing, ther'thg cashier must ask each customer if they
understand the ride restrictions. If a customer does not appear to spéak English
but rather Spanish, the cashier must then hand the~customer a Spanish version
of the safety warning ticket. With a nod of the customer's head or an affirmative
answer, the customer must sign that they understand the safety warning. When
one or both parties have signed, the cashier takes the yéllow. copy of the safety
warning ticket, handing the white top copy and their cash régister receipt to the
paid customers. |

#  The cashier must be attentive to whether the customers can ride. The cashier
must verify that no customer is wearing a cast, a sling, a neck or back brace or
any other aid indicating a condition that would disqualify a customer being able to

ride. If a customer mentions being pregnant, is obviously suffering from an iliness




or body pain, is fainting or drunk, the cashier is responsible to inform a customer
that they should not ride.

If a customer appears to be less than 48" tall, the cashier must instruct that
customer to stand next to the 48" sign to determine if that customer is able to ride.
If the customer is less than 48" tall, the customer must be denied the purchase of
a ticket.

If customers come that are being allowed to ride without payment, the cashier
must insist that the non-paying customers understand and sign the waiver just like
any other customer. No one, excepting employees of Gravity Works or its
authorized ride operations affiliate, may ride the Skyscraper without signing a
waiver form=Thetashier must keep the yellow copies of the waiver form of non-
paying customers/as well.

The cashier must store/aff yellow ride receipts in a responsible manner.

The cashier is responsible for proteeting the cash register from theft. The cashier
must not take their eyes from the ‘cash'register for more than a few seconds at a
time. As the cash amount in the registéréxceeds $200, the cashier must remove
the cash and store it in a more secure place’within the tent.

The cashier needs to be attentive to what is happehning‘around the ride. If disputes
arise in the queue, if customers seem to be damaging(ride jproperty, if spectators
are throwing objects at the riding customers, or anything"glse out of the ordinary,
the cashier must inform the controls operator immediately’ The cashier is the
ride's first line of defense against unsafe conditions.

Controls Operator

The customer has paid, signed the safety waiver, and is waiting in the queue
behind the black rope. The controls operator (CO) must ensure that the customers




stay behind the black rope and away from the entrance gate until either the ride
has stopped and the controls operator unhooks the rope for the customers'
entrance, or until a ground crew member unhooks the black rope for customers
to pass and stands in front of the entrance gate until the ride has stopped and the:
controls operator has given a signal that it is clear to enter the ride area.

The CO is primarily responsible for the safe operation of the Skyscraper. The CO
must remain alert to any potential disturbance or unsafe circumstances happening
with the customers on the ride or with spectators standing around the ride.

UNDER NO CIRCUMSTANCES MAY THE CONTROLS OPERATOR
PUT (THE RIDE IN MOTION WHILE ANYONE IS WITHIN THE
FENCED-RIDE AREA!

Only when the gate'behind the exiting passengers is closed, any ground crew
member is behind the entrance gate with that gate closed, and when all customers
in the queue are behind the black rope, may the CO put the ride into motion.

The CO is the ride's second line 'of defense against unsafe conditions. The CO,
or ground crew member, if available{mustremain alert to any conditions which
may disqualify a customer the right to ride. Fhe CO, or ground crew member, must
inspect and verify that no customer is wearing a.cast, a sling, a neck or back
brace or any other aid indicating a condition that'would disqualify a customer the
right to ride. If a customer mentions being pregnant, is obviously suffering from an
illness or body pain, is fainting or appears under the influence of drugs or alcohol,
the controls operator is responsible to inform a customerthat they may not ride.

If a customer appears to be less than 48" tall, the controls operator must instruct
 that customer to stand next to the 48" sign to determine if that customer is able to
ride. If the customer is less than 48" tall, the customer must be denied a ride and
given a refund. '




= The controls Operator, or ground crew member, takes the customers' white ticket
and marks it with any color highlighting pen to signify that the ticket has been
used. Do not keep the ticket, that ticket will be used by the customer to verify the
purchase of merchandise to be picked up after their ride.

IMPORTANT! No loose articles may be taken into the ride area. The controls
operator is primarily responsible that the following items not be brought
inside the fenced ride area hats, glasses, purses, stuffed animals or other
hand-held objects. If loose-fitting shoes (thongs, penny loafers, high-heels,
etc.) are worn by customers, as they approach to board the passenger
vehicle, ask them to reinove their shoes and place them off to the billboard
side of the loading platform or near the billboard if stepping on the loose
shoes could be'a problem. Since there is no foot rest, loose shoes are apt
to come off duringthe ride. The controls operator is responsible to ensure
that shoes cannot fly/0ff during the ride. Flying shoes can serjously hurt
Spectators and ride operétors.

Harnessing (for webbing harnessés)

¥  The controls operator is responsible to ensire thét every customer is harnessed
safely. Move portable step until it rests under the passenger vehicle. Escort the
New passengers to stand to the canopy-side “of, the fide-loading platform:.
Approach passenger vehicle, and unharness customers. Watch for ill side effects
such as fainting, light-headedness or any complaint. If théré is@ complaint, ask
the customer if they feel OK to step down. Help every custorher down the stairs
if they make any complaint or appear to be motion sick in any way. Help prevent
customer injury by offering your hand for support as they step out of the chair and
walk down the stairs.

¥ After unharnessing customers and aésisting them down the stairs, if needed, walk
down the stairs and beckon the new passengers on board. Ask the customers to
sit all the way back into the seats. Place the left hand side waist and shoulder
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harness over the customer and connect the D-ring to the proper butterfly snap.
Tighten the belt. Repeat for the right-side waist and shoulder harness. First left,
then right. The belt material must never twist expect at the D-ring. It's OK to push
into the waist pads to tighten the harnesses. Be careful not to touch any customer
above or below the waist pads. Protect customer privacy, and act courteously.
After the controls operator harnesses both customers, or when the controls
operator and ground crew member both finish harnessing the customers, the
harnessing must be double checked. Each employee must tug at both harnesses
of both customers to ensure that they are tight and secure. Either operator then
instructs the customers to enjoy their ride.

Note: If any customer has large body proportions that make itimpossible to
Securely fasteti them with the harnesses, the controls operator must inform
that customerthat they will be unable to ride. Be discrete as possible in
communicating this 40 the customer, and make no comment to other
customers or operators regarding the situation. Also, if a person with large
body proportions does ride and fappens to be wearing a slick jacket made
of nylon or other slippery matérial; politely ask that customer to remove the
Jjacket. While the hamesses will hold any customer, they can slip up a sloping
abdomen, loosen slightly and scare the dustomer

% Customers generally enjoy talking with the ride operatars, as they are very excited
about the ride they are about to experience. It helps_them to better enjoy their
experience if they are asked their name, how they feel, if they've ridden before,
etc.

¥ The controls Operator is responsible then that the portable step is secured out of
the way.

UNDER NO CIRCUMSTANCES MAY THE RIDE BE PUT INTO
MOTION WITH THE STEP NOT SECURED OUT OF THE PATH OF
THE PASSENGER CHAIR!




the ride in motion.

¥ Iftwo customers have been loaded and there are no passengers in the chair at
12 o'clock, switch the auto / manual switch on the ride controls to “manual”, Due
to safety power constraints the chair will not likely not make a full revolution
without beginning the ride with a backwards "swing". Depress the operator
present switch and using the joystick begin a counter-clockwise rotation for v turn
(if the riders are facing Clockwise), then reverse the joystick for a for a ful| ride in
the clockwise direction. |f the riders are facing in the counter-clockwise direction,
begin with a Rinety degree start in the clockwise direction, then reverse the
joystick to the counter-clockwise direction for a full ride.

¥  When the ride is in motion, the.controls Operator is responsible to watch for any
possible safety issues, such asfriders waving for the ride to stop, riders losing
shoes or other loose articles, spéctators throwing objects at the riders, or any
other unusual situations. The contrdig operator must remain attentive to the
development of any unusual circumstances’

repeats.

Ground Crew Member




in front of the entrance gate. Under no circumstances may a customer open the
entrance gate, and under no circurhstances may the entrance gate be opened
until the CO gives the OK that the ride has stopped. The GCM must remain alert
to any conditions which may disqualify a customer the right to ride. The GCM must
inspect and verify that no customer is wearing a cast, a sling, a neck or back
brace or any other aid indicating a condition that would disqualify a customer the
right to ride. If a customer mentions being pregnant, is obviously suffering from an
iliness or body pain, is fainting or under the influence of an intoxicating substance
the GCM at this point is responsible to inform a customer that they may not ride.

If a customer appears to be less than 48" tall, the controls operator must instruct
that customer to stand next to the 48" sign to determine if that customer is able to
ride. If the CUstomer is less than 48" tall, the customer must be denied a ride and
‘given a refund.

The GCM takes the custofmers' white ticket and marks it with any color highlighting
pen to signify that the ticket has been used. Do not keep the ticket that ticket will
be used by the customer to veTifythie purchase of merchandise to be picked up
after their ride.

IMPORTANT! No loose articles may be taken info the ride area. The GCM
is responsible, along with the CO, that the following_ items not be brought
inside the fenced ride area: hats, glasses, purses, stuffed animals or other
hand-held objects. If loose-fitting shoes (thongs, penfiy loafers, high-heels,
efc.) are worn by customers, as they approach to board/the, passenger
vehicle, ask them to remove their shoes and place them off to the billboard
side of the loading platform or near the billboard if stepping on the loose
shoes could be a problem. Since there is no foot rest, loose shoes are apt
to come off during the ride. The GCM is responsible, along with the CO, to
ensure that shoes cannot fly off during the ride. Flying shoes can seriously
hurt spectators and ride operators.




Harnessing (for soft harnesses)

o

The GCM and CO are responsible to ensure that every customer is harnessed
safely. Move portable step until it rests under the passenger vehicle. Escort the
NeEw passengers to stand to the canopy-side of the ride-loading platform,
Approach passenger vehicle, and unharness customers. Watch for ill side effects
such as fainting, light-headedness or any complaint. If there is a complaint, ask
the customer if they feel OK to step down. Help every customer down the stairs
if they make any complaint or appear to be motion sick in any way. Help prevent
customer injury by offering your hand for support as they step out of the chair and
walk down the stairs.

After unharnessing customers and assisting them down the stairs, if needed, walk
down the stairs‘afid,beckon the new passengers on board. Ask the customers to
sit all the way back jrito the seats. Place the left hand side waist and shoulder
harness over the customer and connect the D-ring to the'proper butterfly snap.
Tighten the belt. Repeat for the right-side waist and shoulder harness. First left,
then right. The belt material nustfever twist expect at the D-ring. It's OK to push
into the waist pads to tighten the harnegses. Be careful not to touch any customer
above or below the waist pads. Protect ,customer privacy, and act courteously.
After the controls operator harnesses bgth customers, or when the controls
operator and ground crew member both finish harnessing the customers, the
harnessing must be double checked. Each employee must tug at both harnesses
of both customers to ensure that they are tight and secure Either operator then
instructs the customers to enjoy their ride.

NOTE: If any customer has large body proportions that make it
impossible to securely fasten them with the hamesses, the controls
operator must inform that customer that they will be unable to ride. Be
discrete as possible in communicating this to the customer, and make

no comment to other customers or operators regarding the situation.,
Also, if a person with large body proportions does ride and happens
to be wearing a slick jacket made of n ylon or other slippery material,




politely ask that customer to remove the Jacket. While the hamesses
will hold any customer, they can slip up a sloping abdomen, loosen
slightly and scare the customer.

O Customers generally enjoy talking with the ride operators, as they are very excited
about the ride they are about to experience. It helps them to better enjoy their
experience if they are asked their name, how they feel, if they=92ve ridden before,
etc.

O The GCM is responsible then that the portable step is secured out of the way
while the CO returns to the ride controls.

UNDER NO /[CIRCUMSTANCES MAY THE RIDE BE PUT INTO
MOTION WITH.THE STEP NOT SECURED OUT OF THE PATH OF
THE PASSENGER CHAIR!




Video Sales Person

$ The Video Sales Person (VSP) operates the Audio/Video System, handles cash
sales of videotapes and T-shirts, and distributes videotapes and T-shirts that
areprepaid. The VSP makes sure that no customer reenters the fenced ride area
after passing through the exit gate.




EMERGENCY LOWERING PROCEDURES

In case of an emergency or incident where the power is shut off to the ride or when
there is a problem with the Tractor, the riders in the two chairs will need to be brought
to the ground safely and in a controlled manner. The following procedure is one
manufacturer approved emergency lowering procedure.

A. Shut off Power Supplies

Disengage the PTQ and shut off the tractor engine if in Tractor Power or shut off the
service disc_onnect if irpElectric Power.

B. Climb Mast

Before climbing mast put on full bedy\harness or a waist and chest harness
combination and a head lamp. Attach'two safety lines to the harness. Attach Jumar
correctly to the safety rope that is attachedfo.the top of the mast. Check by pulling
down on Jumar that it is in the correct orientation /Attach waist harness to Jumar using
a 10,000 pound breaking strength steel carabiner.“Climb the ladder a few rungs and
test the Jumar by letting your full body weight be supported by the Jumar and the safety
rope. Climb the mast in a deliberate controlled manner. When at the top, take one
safety line and attach it to the safety line attachment point. Attach'the.other safety line
to the top of the ladder. When both have been properly securéd to their proper
locations, disconnect the Jumar from your harness and leave it attached to the safety

rope.




C. Release Brake

In order to lower the two chairs the spring-set, hydraulically-released Torque Hub's
brake must first be released. Because there is no pressure in the hydraulic system
this needs to be accomplished manually. Turn the two position 3-way hand valve fully
clockwise until it stops. This will isolate the brake from the normal hydraulic system and
hook it up to the manual hydraulic pump.

Verify that the Control Valve on the hand pump is closed so that the hand pump can
build pressure. Using the hand pump, pump fluid until the pressure reaches a minimum
of 225 psi but ne.more than 400 psi. The brake should release at 200 psi. Pumping
the hand pump further will not be any more effective at releasing the brake. This
pressure can be read/off a pressure gage that senses the pressure built up by the hand
pump. Any more pressure than 400 psi and the excess oil will be exhausted through
a pressure relief valve.

D. Rotate Propellers

After the brake has been released., it is possibledo rotate the propellers without any
other power source. If the weight of the riders ofy one’chair is significantly different from
the weight of the riders on the other chair, once the brake iS\released the heaviest chair
will automatically rotate to the ground leaving. the lighter participants at the top of the
ride. If the chair is rotating too fast, open the control valve and4hé brake will come on.
If both propellers are equally loaded and the ride will not rofate Gnce the brake has
been released, then the propeller must be manually rotated using a rope.

Connect a Pull Rope to the end of the Emergency Lowering Rope that is attached to
the propeller closest to the ground. Disconnect the Emergency Lowering Rope from
the Hub and drop the Pull Rope to the ground. Once the Pull rope is on the ground pull
it until one chair is on the ground.




E. Set Brake

Before removing the riders in the chair, release the pressure to the brake by turning the
Control Valve on the hand pump counter-clockwise until the pressure gage reads 0 psi.
Turn the Control Valve fully clockwise. Verify that the brake is set by trying to rotate the
propeller. It should only move a few inches. |

F. Remove Riders

Remove the ridefs'from the chair that is now on the ground. In addition, remove the
pull rope from the Emergency Lowering Rope (ELR) and attach the ELR to the end of
the propeller.

G. Release Brake

Verify that the Control Valve on the hand_ pump is closed so that the hand pump can
build pressure. Using the hand pump, pumpfflid until the pressure reaches a minimum
of 225 psi but no more than 400 psi. The brake should release at 200 psi. Pumping
the hand pump further will not be any more effective at-releasing the brake. This
pressure can be read off a pressure gage that senses the pressure built up by the hand
pump. Any more pressure than 400 psi and the excess oillwill be exhausted through
a pressure relief valve.

H. Rotate Propeller

After the brake has been released push the chair that is on the ground so as to cause
the propeller to rotate under it own weight unbalance. Use the Control Valve and the
Manual Pump as needed to control the descent of the chair in the air. If the chair is




rotating too fast, open the control valve and the brake will come on. Pump the pressure
in the brake above 200 psi and the brake will release allowing the chair to rotate to the
ground.

I. Remove Riders

Remove the riders from the chair that is now on the ground.

J. Set Brake

Set the brake by rotatingthe Control Valve counter-clockwise until the pressure on the
gage falls to 0 psi. Turn the’Control Valve fully clockwise and turn the 2 Position 3-Way
Valve fully counter-clockwiSe so’when power is returned the ride will operate properly.

K. Climb Down Mast

Climb down to the top of the ladder and hook the Jdmar into your bottom harness. Test
the Jumar by applying full body weight onto it. After verifying that the Jumar is secure
and working properly, unhook both safety lines and begin'to down climb the ladder
making sure to release rope as needed from the Jumar. |




NON-DESTRUCTIVE TESTING

As of the date of the first release of the Sky Scraper Operation and Maintenance
Manual for the Sky Scraper Model M-160 xxx, the only non-destructive testing (NDT)
required is listed in the Maintenance manual. As of this time this calls only for visual
inspection of welds and structural members.

As the designer and manufacturer of this ride, Gravity Works Inc. sought to make the
design and manufacture of this ride such that there are no highly stressed members
that would benefit from an NDT program. Qur goal in designing this ride is to make a
highly efficient structure that takes all the loads that are épplied or could possibly be
applied to a member and resolve them into simple welds or connections that can easily
be fabricated by"any average welding shop. By purposefully staying away from
lightweight highly stréssed members our attention can better be directed towards
incremental improvements [op the ride rather than worrying about members or
connections that need constant attention, inspection, or annual NDT.

NDT offers its greatest benefits years dfteria ride has been fabricated when a pofential
failure point has been discovered that’ was unknown at the time of design or
manufacture. -

NDT then offers a cost effective method of determiningwhether there is a problem with
a member or a weld that a visual inspection could not find.

Our most highly stressed members are those in the propeller séctions. These sections
are designed to be strong and lightweight and have a small profileiwhen the wind blows
against them. The welds on the propeller sections are non-critical.




INCIDENT REPORT FORM

Report Date: Injured Party: Employee _~ Patron___ Other___
Name: Age: Sex M___F__
Address: |

City: | State: Zip: Phone ( ) -
Date/time of incident: Date/time of this report:

Weather at the time of this incident: Clear ___Cloudy _ Rain__ Snow ___ Windy
Temperature at time of this incident:

Type of incident: Facility Related Non-injury Minor Injuryfiliness __

Serious injury/illhess Manager/Supervisor notified: No Yes Time
L

TYPE OF INCIDENT

Caught in, on, or between £ \Contact with electrical circuit Animal/insect bite

Contact temperature extreme/fire/explosion Contact with harmful substance
Fall, same level Fall, differentilevel Motor vehicle Over exertion
Slip, bodily reaction Strikingsagamst Struck by flying/falling object
Other: ' '

Specific Location on Ride or Area Where This Incident Occurred:

Circumstances involved in this incident: Ride/device action _____ Guest misconduct
Operator performance ____ Other |
Area Where Incident occurred: On Ride or Device ___ boadingfunloading area ___
Que Line ____ Other

Was Ride Shut Down at Time of Incident: No ___ Yes ___ If Yes, Why?
Describe Exact Location of the Incident (nearest landmark, building, pole, etc.):

ANALYSIS OF INCIDENT
Describe What Happened in Your Own Words:




INCIDENT REPORT FORM, continued page 2 of 2

Describe Any Immediate Actions Taken:

Additional Comments:

Describe the mental, emotional, and physical appearance/condition of the injured party:

Describe the Emergency First/Aid given to the injured party:

How was the victim transported from the facility: Relative __ Friend _ EMS
Self ___ Staff____ No Transport

EMS called by whom: Time of EMS call:

Time EMS arrived: EMS actions/treatrént/of victim:

Facility where victim was transported:

Copy of police/EMS report obtained?_ By whom!

Did the person making this report witness the incident: Yées No

Name of Person notified of the victim’s injury/condition:
Names of Employees Working at The Time of The Incident:

Were Employee Statements Taken: Yes _ No _ Statements attached: Yes  No
Photographs Taken? Yes __ No ___ Date/Time Photos Taken:
Security/Police Notified: Yes __ No__ Whom:
Fire/EMS/First Aid Notified: Yes  No _ Whom:
Print Name Of Person Completing This Report:
Signature of Person Completing This Report:
Signature of victim if they decline first aid treatment:

CACorenOfficaNWPWInT\Gravity-Works\Forms\incident form.wpd, Rav: January 28, 1997




Periodic Maintenance and Inspection Checklist

Sheet1

Number

Description

Daily

Upon Erection .

and Teardown

Check hydraulic fluid level

X

Check hydraulic fluid temperature

Inspect electric motor |

Inspect Sunstrand pump

Inspect gear pump |

Inspect relief pressure settings (Sunstrand pump)

Inspect all pump-pipe connections

Check reservoir mounting bolts |

C RN D W N =

Check electric motor mounting bolts

10

Inspect Landing Gear |

11

Inspect trailer support blocking

12

Inspect electrical boxes

13

Inspect power cables |

14

Inspect power supply @rounding rods

15

Check power supply T

16

Check fuel level on generator

17

Inspect fluids on generator

18

Verify hydraulic supply valves are open

PRI KX 3|22 X > [ > [ (> [ |X

19

Verivy presence or absence of motof 10 metor coupling

20

Inspect all pipes in trailer

x>

21

Inspect trailer |

22

Inspect mast helper ram

23

Inspect mast helper ram alignment spring

24

Inspect mast lift ram

25

Inspect valve bank

26

Inspect hose reel

27

Inspect hoses at trailer end

28

Inspect mast hinge |

29

Inspect mast telescope ram

>

30

Inspect mast inner rollers

31

Inspect mast hinge bolts

32

Inspect outrigger blocking

33

Inspect outrigger sleeve-slider pins

34

Inspect outrigger braces

35

Inspect outriggers |

36

Inspect outrigger scenery panels

37

Inspect mast bottom plate bolts

38

Inspect mast top plate bolts

39

Inspect mast hoses

40

Inspect lower ladder

41

Inspect crows nest

42

Inspect outer mast set screws

43

Inspect mast flange bolts

44

Inspect outer mast rollers

45

Inspect ladder-ladder ratchet strap

46

Inspect tower sections]

47

Inspect tower to axel bolts

48

Inspect ladder bolts |

49

Inspect hose support grips

50

Inspect Torque Hub to axel mounting boits

51

Inspect drive motor mounting bolts

52

Inspect drive motor

53

Inspect brake circuitry

Page 1
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54|Test emergency brake release Sheett

X

55|Inspect hub rollers and race X
56| Inspect 32 outer sweep to hub mounting bolts X
57|Inspect Torque Hub to hub mounting bolts X ]
58|Inspect red chair sweep [ X
59|Inspect red chair sweep light X
60| Inspect red chair sweep interface mounting.bolts X
61|Inspect red chair coupling mounting boits | X
62|Inspect red chair to yoke mounting pin and retaining flange bolts X
63|Inspect red chair lights,pinch protectors,seat belts, and chair pads X
64| Inspect red chair commutator, camera, and transmitter X
65|Inspect yellow chair sweep X
66/ Inspect yellow chair sweep light X
67 |Inspect yellow chair sweep interface mounting bolts X
68| Inspect yellow chair coupling mounting bolts | X
69| Inspect yellow chair to yoke mounting pin and retaining flange boits X
70|Inspect yellow chair lights, pinch protectors, seat belts, and chair pads X
71|Inspect yellow chair commUtator, camera, and transmitter X
72

73

74

75

76

77

78

79

80
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