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I.

SAFETY NOTICE

l.

7-

The requirements and regulations listed in this Operating Manual
are to be performed or supervised through a "Responsible person”,

designated by the Owner.

The Manufacturer is not responsible for damages, if the ride is
not operated @and serviced according to this Manual or has been

altered,

Common general maintenance and inspection procedures are not
listed in this Service Magtal} but should be performed for the

upkeep of the equipment and safe-bperation.

The ride has to be inspected according to the inspection program

before each start-up,

Any defects of the ride during the operation=haye to be corrected

immediately and the ride shut down, for the duration of the repairs, -

If the ride perimeter is not completely enclosed, provisions
have to be made that guests stay within a safe distance from

the ride structure.

During the operation of the ride no one, not even the operators,

are allowed within the ride area, except for the specific positions
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provided for the operators.

Make sure that the power is turned off before any necessary

work on the ride is to be performed,

A3

The keys for the Safety key switches are to be retained by the

"Respoﬁsible person”.

The installation of the power supply and grounding of the ride

has to be confofmed with the local requirements,

All work to be performedhon the ride, has to be approved and

supervised by the "Responsible person",

The ride should be operated nly by well trained and qualified

operators.

Following signs are to be installed, readildy visible for the

guests:

a) No Smoking on ride

b) No pointed objects (like umbrellas or canes) allowed on
ride

c) Follow instructions of operators (personnel)

Do not allow anyone under the influence of drugs or alcohol

to board the ride,



comppet Loeg

g
L)
&
}
i
Y -!f;
=
1=
=
=]
I
=
Q@

Page 3

IT.

DESCRIPTION OF MECHANICAL SYSTEM

1. General

The "Scorpion" is a high speed steel roller coaster with one loop.

The ride occupies an area of 65.20 m x 28.50 m (214' x 93'6") and
reaches 18.5 m (6029!) at its highest point on the 1ift. The total

lenght of the track is/550 m (1804'6").
The ride consists of a 1ift, funning track including loop, and brakes, -

The 1ift starts on the station(exit, pallet # 2, and ends on support
# 4, the highest point. There the fufining track starts and continous
through the loop to pallet # 6, where the brake section and waiting

zones start.

2, Track layout

At the end of the station (pallet # 2) the track goes up on an incline
of approx. 35° to the top of the lift. After a short horizontal section
the track drops sharply with an angle of approx, 339, which leads,

with a right curve, into the loop, at height of 0.7 m (2'4"). Going
through the loop, the highest point of the track is 14,50 m (47'6").
After the loop the track enters a left spiral, climbing at a 25o

incline to a height of 12.00 m (39'4"), and than decending at a
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19° angle to a height of 0.75 m (2'6"), From there the track goes
back up again, angle 180, and crosses diagonally through the loop
at a height of 7.20 m (23'8"). The track continues after the loop
crossing with a right spiral, decending at an angle of 7° and than
entering the brake section, After the trim brake the track has two

right curyes,)going back to the station.

3. Sequence of ride

The passangers enter the/fiTst train in the station, located on

rallet # 2. The second train is.wWaiting in a waiting zone, located

on pallet # 3, Once the train‘isJdispatched, it is pulled up the 1lift

to the highest point of the ride with.& speed of max. 1.80 m/sec \)?f;/‘,;cc.;)

(354 ft/min). While the first train 18 gofng up the 1ift, the second ﬂ7/7°‘”"
| train is automatlcally advanced into the station with a friction tire

drive, After the first train has passed the highest point, it continues

the run through the track and the loop on gravity ‘fore€ only, until . -

it reaches the trim brake, where the speed is reduced to 2.50 m/sec r?,ﬂr/é:yCCL ,
(492 ft/min). Between the trim brake and the station the train is '

moved through friction tire drive. Should the station be occupied, the

train is stopped aﬁtomatically in the waiting zone.
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4, Train speeds and running times

. e e Al . S S

a) Speed:
Lift : max 1,80 m/sec ( 354 ft/min )
Running track : max 18.00 m/sec ( 3543 ft/min )
Brake : max 14,00 m/sec ( 2756 ft/min )
Return to"station - i max 2,50 m/sec ( 492 ft/min )
b) Time:
Lift ¢ approx. 30 sec
Running track { papprox. 36 sec
Return ¢ approx. 30 sec

¢) Points for speed test:

Center of train over support # 5 (after 1lift) to
center of train over support # 10 (before/brake).

Time should be approx. 3% sec

5 Pallets

a) Pallet # 1 : Drive mechanism
Installed on Pallet # 1 are the DC motor and gearbox for the
1ift drive, chain adjuster, air compressor (supplied locally),

DoWer and control panels.
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Pallet # 2 : 3Staticn

This pallet has to be ccnnected on site to the entrance and
exit platforms for the ride. It contains the station brakes,
lap bar release mechanism and on one end a deflection sprocket

for the chain.

PaYlet/ # 3 ¢ Waiting zone

One brake and two Feeder motors are installed on this pallet.

Pallet # 4 : Walting zone

One brake and one Fegder motor is installed on this pallet,

Pallet # 5 ¢ Trim brake,s/rear part

Installed on this pallet is the tramsfer track, which is

approx. 3.50 m (11'6") long. The rest of“the pallet contains

the end of the trim brake and two Feeder’métors with overrunning

clutch,

Pallet # 6 : Trim brake, front part
This pallet contains, over the full lenght, the trim brake
front sectlon and one feeder motor Wwith overrunning clutch,

Also, the parking track is mounted on the side of this pallet,
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III. DESCRIPTION OF ELECTRICAL SYSTEM

1. All switch gear and fuses are installed in the control panel.
The ride"is operated from the control console and all functions

can be checked there.

24 After ‘the main disconnect is turned on, turn the key switch
2b4 "Control woltage" in the control console to the "On"

position.

3. All magnetic and proximity, switches are now energized and

their corresponding contactors plck up.

L, Time relay d40 delays, for oné sgcond, the latching of the
position contactors from the magnétic&witches. This insures

that no incorrect functions occur when fhe system is turned on.

5 The compressor contactor c2 will be energizedsoply if the contactors
c5, c¢b, cb.1, cl9 and ¢19.1 ace dropped out. Whefisthe air
pressure reaches 7 bar (100 psi), the pressure switch 5bl5

closes and energizes contactor d8.

6. If none of the emergency stop buttons (2bl0 on the control
console and Sbil on the trim brake) are depressed, the contactor
d6 picks up and supplies control voltage to the rest of the

control circuit. Now all contactors and relays are energized
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according to the circuit design.

7 The contactor c3 picks up and energizes the cooling fan for the
1ift motor, the cooling fan for the rectifier-thyristor unit,
the lift motor field, and supplies the control voltage for the

rectifier-thyristor unit.

8, The rectifier-thyristor unit supplies the following signals

to the control circuit; - - N

a) Current flow in-the motor field

b) Wind flag switch£losed

¢) Rectifier fuses are\OK

d) Lift motor speed = 0, di3/picked up

e) Lift motor not overspeeding, di# picked up

The signals from a + b + ¢ are néeded to energize dlz

9. Turning the selector switches for the waitingZones 2 and 3
to the "On"® pbsition initiates the automatic movement of the

trains to the station,

10, The Feeder motors will operate only if the following conditions
are met:
a) None of the Feeder motor overloads are tripped, which is
controlled through 439

b) The waiting zone brake contactor has to be energized

-
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¢) The limit switches on the brake have to signal that the

brake is open

11, In case that the automatic is out of order or that trains have
to be switched, the Feeder motors may be operated manually from

the coftrel console through push buttons.

12. To engage theslift hook on the train, the signal "Ready to engage"
through contagtor/d25 is needed and than 417 has to pick up. The

following signalsiare needed to energize d25:

air\pressure above 7 bar (100 psi)

[}

a) d8 picked up

. b) 8 dropped out Station, brake not energized

station” brake limit switches off

¢) d28 dropped out

d) 459 dropped out 5M6.2 and 4M6.3 actuated, train in

start position

e) 484 dropped out time relay not energizéd

f) di8 dropped out 11ift hook not engaged

g) For manual operation the signals b through f are not needed,

contactor d25 is energized through push button 2b28 in the

control console,

13. Contactor d25 energizes relay d26 for "Slow speed 1lift motor”
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14, After the 1ift hook is engaged on the train through 425, following

slgnals energize d18 and complete the cycle:

a) d25 picked up

1}

b) dl7 picked up with "Slow speed 1ift motor" the signal
Jx from the rectifier-thyristor unit
energizes time relay d16, which picks up

d1?7 after 2 sec

¢) d13 picked’up 1lift motor speed = 0

15, During regular opefation/d25 and d18 pick up and drop out
automatically. Manual operation is possible any time through

push button 2b28.

16. Pressing push button 2bl2 on the‘contTrol console energizes
contactor c7 and releases the lap bars, Iflthe push button
5b13 on the trim brake, or the key switch(2b27 “Safety override"

is actuated, the lap bars can not be released,

17, The limit switches 5bi4.1 through 5bil.% signal over contactor d7

if the lap bar release mechanism is retracted.

18, When the train is ready to be dispatched, push the button
2b22 on the control console. The key switch "Station brake”

2b23 has to be released for 2b22 to function,
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19.

20,

23,

Pushing the dispatch button 2b22 starts the dispatch check # 1 and

‘energizes contactor d19 if the following conditions are correct:

a) ¢7 dropped out

lap bar release not energized

b) d7 picked up lap bar release mechanism retracted

¢) di8 picked up 11ft hook engaged

d) 416 dropped out = no signal Jx

@) d39 dropped out = no overload tripped

f) di13 picked/up = 1ift motor speed = 0

g) dis dropped out == lift'hbtdg not overspeeding
h) dat drojped.out £ reétifier-thyriator unit 0K

Contactor d19 energizes relay/d20, which applies a voltage to the
rectifier-thyristor unit that simmilates "Lift motor overspeed"”.

The rectifieththyristor unit should sefise the overspeed condition,
causing di4 to drop-out and d15 to pick up, and therefore
energlzing contactor d21. This test insures the/propper function
of the unlt before every start,

If the contactor d21 picks up as described in point 21,

the wiper relay d27 energizes-the station brake contactor ¢8
for 1§ secbnds. The brake actuates the limit switches 5b34.1 -
5034.2, which energlzes contactor dz28.

The contactors 419 and d21 give the signai "Start" and pick up

contadtor dz22.
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This closes the circuit for the start, which consists of the

following functions: -

a) elQ closed ‘overload relay not tripped

b) 2b26 closed stop button not pushed
¢) ¢3=picked up = power on |

d) d8-picked up = air pressure OK

e) 49 + dif\+d12 pici:ed up

£) di4 pickedsup = 1ift motor not ovérspeeding

. s

‘g) 415 dropped out

again ~.. . /& overspeed test OK
h) d 22 picked up

slgnal “Start”

1) 45 + dbs.1 + d50
plcked up A= 'safety hlocks OK
Contactors c6 and c6.1 are energiged now and opén the lift
brake, also relay d23 picks up and enables the rectifier-

thyristor unit.

At the same time the relay d.?.ll— is energized too, which gives

the rectifier-thyristor unit the signal to start the 1ift motor.

The bullt in starting integrator accelerates the train #Elp in

5 seconds to approx. 1.2 m/sec (236 ft/min), After a preset time

the time relay 495 energizes d96, causing the train to accelerate
to the maximum speed of 1.8 m/sec (354 ft/min),
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;k 26.

27.
28,
1
®
't 29.

Should one of the signals in point 24 change or the Tach

generator fail, the 1lift motor is stopped and the 1ift brake

clOSEd.

As the train starts to go up the lift, contactor di6 picks up

and section 1 of the track diagram in the control console is

11luminated,

When the double magnetic switches 5M1 and SM1.,1, located near the .

top of the 1ift, &re activated-by a.passing train, the circuit

of a5 checks that safety‘“block 1 is clear., This means that:

a)

b)

c)
d)

The running track and-the trim trake are not occupied, 485
is dropped out |

All proximity switches and impulse sensors in the trim brake

are in their correct position, and their corresponding
contactors are picked up or dropped out accordingly,

The trim trake is closed

The magnetic switches for the safety block 1 and 2 are in

their normal position

If one of fhe-signals in point 28 is not correct, the contactors

d45 and d45.1 drop out, stopping the 1ift motor and closing the

11ft brake,
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30,

31,

- 35.

Actuating magnetlc switch 5M1 also turns off section 1 and

turns on section 2 on the 1lluminated track diagram, contactor

dé2 picks up.

As the train continues to go up the 1lift, it activates the double
magnetic\switches SM2 and 5M2.1, located at the top of the lift,

and checks-over safety block 2 that:

a) Magnetic SWitch 5M1 has been activated, d4& is picked up
b) The running/track and the trim brake are not occupled

e) d86 is picked up -

If one of the signals in point/3L is not correct, the train is
stopped on the 1lift, same as in/point 29.

To restart a trein that has stopped on the 1ift, the safety
blocks have to be deactivated through the kéy'switch 2b27 "Safety

override”, on the control console.

Than, the "Responsible person" has to push button 5bl13 on the
trim hrake, which allows the train to pass the magnetic switches
M1 and SM2, Pushing this button (5b13) signals that the running
track and trim brake are clear.

To start a train on the lift, as described in point 33 and 34,
the trim brake has to be closed too, d35 picked up and c19

dropped out.
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36,

37,

38,

b1,

To insure that push button 5bl3 is not actuated continously,
the lap tar release in the station will not function with this
button pushed.

When a train activates magnetic switch 5M3, located on the end
of the.dift, the illuminated field on the track diagram changes
from section 2 to 3, d63 picks up.

At the same¢” time the time relay 469 is energlzed, which controls
the'running time of a traln, fﬁom the end of the 1ift to the startv
of the trim brake, If thentraln exceeds the time limit, section 3
in the track dlagrem fiashés and a buzzer 1s activated.

Should a train exceed the time limit more times, than the same

has to be taken out of service and inspected.

A train entering the trim brake has to passsthe impulse sensor
5bl and 5b2 with higher speed than the speed-dt/Which the trim
brake opens.

Inpulse sensor 5bl is connected to impulse relay d2, which energizes
contactor d30 1f the pulses coming from 5bl are faster then the

preset level on d2,

Impulse sensor 5b2 is connected to impulse relay d3, which

energlzes contactor d33 if the pulses comming from 5b2 are faster
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42,

43,

than the preset level on 43,

As the speed of the train is reduced, the pulses received on 42
fall below the preset level, 42 drops out and picks up contactor

d29, Same goes for d3, which picks up contactor d32.

The impulse sensor 5b3 is connected to impulse relay d4% and the
impulse Sensor,5b5 is connected to impulse relay d5.

Should the train/pass the impulse sensors 5b3 and 5b5 with a higher
speed as preaet on d4 and 45, contactors d35 and d87 drop out.
When the apeed of.the t:ain 13 rednced and the pulses fall below

the preset level, both contactors are energized again,

Following functions are necessary £or the automatic operation
of ‘the trim trake: - |

a) The train has to-activate at least one lof the, proximity
switches 5F2, S5F3 or 5M% in the trim brake) /causing dék,
d55 or 456 to drop out.,.

b) Impulse relays d2 and d3 had to be activated with faster
pulses aa‘of the preset level.

c) The speed of the train has to be reduced to the preset

- level on 42 and d3, 429 and d32 picked up.

d) Walting zome 3 is not occupied

e) The contactors d31 and d3%, which check the functioning
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k5,

Lé.

47.

of d2 and d3, have to be picked up
£) The pulses from the impulse sensor 5b3 and 5b5 have to
be lower than the preset level on d4% and ds.
g) The limit switches 5b39.1, 5b39.2 and 5b39.3 on the
- transfer track have to be activated and signal that the
t;ansfer track is in operating position and locked,

contacter d36 picked up,

To switch trains, the trim br%ke can be operated manually, Turn -
on the key switch 2b23 on the 66n£;ol_console, indicator light
2047 1s lighted: Pushifig the ﬂutton 2040 now opens the trim
brake,

The Feeder motors in the trim ‘trake start automaticqlly when
the brake is open.

As a train enters the trim trake, it actuates proximity switch
5Fl. Thls turns off section 3 and turns on séctioi’ 4 "Trim brake"

in the track dlagram,

Also, the time relay d70 is energized, which controls ﬁhe time
that is allowed for a traln to clear the trim brake, If a train
exceeds the time limit, section 4 in the track diagram flashes
and a bugzzer is activated. Should this occur more times, the
trim brake has to be inspected.

Page 17
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48,

50,

51,

52.

53,

As a train leaves the trim brake, magnetic switch M4 is actuated,
which clears safety block 1. At the same time 5M4 checks that
safety block 2 is occupied. If contactor d4%9 from safety block

2 1s not picked up, the lift is stopped. This check insures that
safety block 2 can not fail, '

When a~train actuates the magnetic switch 5M5, contactor 453

clears safety block 2.

A train entering/ the waiting zeme 3.actuates proximity switch

5F5, Contactor 457 drops‘out and section 5 "Waiting zone 3" in

the track dia-gm; is 1lluminated, If the waiting zone 2 is occupied,
the ekes from waiting zone /37Glose and stop the- train,

A train entering the walting zone 2 dctuates proximity switch
5F6, Contactor d58 drops out and section 6 "Walting zone 2", in
the track diagram, is illuminated., If the station is occupied,

the brekes from waiting zone 2 close and stop thé train.

As a train enters the swti;an, it actuates the proximity switches
5M6.1 and 5M6.3, the section 7 "Station" in the track diagram

is illuminated. By actuating the proximity switches SM6.2 and
5M6,3, which are located at the end of the station, the station
breke closes.

After a train has cleared the 1ift, it actuates the magnetic
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35

564

57,

switch 5M3, which stops the 1ift motor and closes the 1ift brake.

The proximity switch 5M7 has the same function and would stop the

1ift if M3 would have falled to do so,

After the train has entered the station and stopped, as
descrihéd in point 52, the 1ift hook is engaged automatically
on the train - see point 12 through 15, |

For an easy control of various fUnctions during operation and
a quick trouhle shooting. control 1amps are installed in the

cantrol panel. -

Repalrs on the electrical installation are to be performed
by bighly qualifled technicians{only.

Test rides wlthout passangers must be'midde after the daily

inspections and maintenance or after repaifs have been performed,
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IV. INSPECTION PROGRAM

1. Lift

v a)

Check all bolted connections on the lift drive
after the first 50 hours of operation, and

thereafter

Spot check the connections on the chain at two

Places

-
-

Should a loose connéction be found, all

connectlons on the chaln/have to be checked

Check the function.of the 1imit switch for

troken chain-
Check the guldes on the ‘cha.in tension Rdjuster

Check the tension of the V-belts, if necessary

tighten by moving the gear box
Check the functlon of the 1lift brake
Clean dust filter on 11ft motor

Check brushes and commutator on lift motor for

wear, blow out dust and clean commutator

Time
~interval:

emwrvey

daily

daily

daily v

daily Vv
daily

sy

—yearly

/ﬁ;v-fr'/ (-4
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2,  Supports: Time
interval:
/ a) Check bolted connections and safety pins —morrticty— /

v~ b) Spot check the connection from supports
té track (socket head cap screw MjO) at six
Places for correct torque:

My €405 Mo (298 ft-1ts)

Should a looSe econnection- be found, the

bolts ‘on all supports heve to be checked
3. Loop:

a) Check bolted connections on’varidus places,
first after 50 hours of operation and than

Should a loose connection be found, all
bolts on the loop have to be checked

b) Track on loop (see track)

v/ a) Spot check the bolted connections on the

track at six places for correct torque:

My = 580 Nm..(427 ft-1bs)

e T /—vt(.'ﬁ'-é -

daily . /

daily s/ |
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Should a loose connection be found, all bolts

on the track have to be checked.

/ b) AYS0, as the bolted connections are checked,

inspect the track jolnts for a smooth transition.

If necessary sand even, to prevent wheel wear

wt

5. . Brake:

J b)

.¢)

Check adjustment of trim \brake as following:

Stop fully loaded train, 20-% 75 kp (20 x 165 1bs),
in the trim brake by pushing the emergency stop
button,

The distance from the start of the ‘trim hrake

to the.front of the trailn should be apprdx

20.00 m * 2,00 m (65'7" = 6'"),

(Mark with color on trim hrake)

Check the trake linings ror wear, change
before rivets start to wear.

Check opening and closing of all switches

Time
interval

Oy [/
menthly

monthly
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Time
interval:
/d)  Check speed of train leaving trim brake,
should be 2.5 m/sec (492 ft/min) monthly
/e) (Check adjustment of station brake as
following: weekly
An empty,“a@sqwell as a fully loaded train,
hag to stop in the station to allow for
) automatic connéctiophof the 1ift hook,
(Mark location of trdin front on station,
with color)
: ity
' )  Check air cylinders for leakd nth
~6. lap tar release mechanism:
/ Check release mechanism in station foi- ‘
“free movement before opening of the ride daily / |
7. Feeder motors:
a) Check bolted connections after first 50 hours _
Mo TEl T
of operation and thereafter frequently Fearty—
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Time
interval:
/b) Check air pressure in tires, approx.
bvirree v
5450 - 6,00 bar (80 - 87 psi) ~Bonthly-
\/c) Che¢k helght adjustment of tires:
Contact pressure should be 5 - 8 mm
(/4" ‘- 5/16") without 1ifting up the cars monthly
. o o ./'LY
V' d)  Check function of-tooling fan y
7. Train with 5 car;:
/a.) All bolted connections, espécidlly axles and
brake fins, are to be checked after.50 hours
‘of operation and frequently thereafter %f -
/b) Check the lap tars for free movement and ,
safe locking of ratchet daily / ,
/6)- Check the Anti-roll-tack dogs on the last
car for free movement daily v/ |
~/4) Check the safety cables between cars for /
OAIé
wear ~oathly
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D Ltfetts — Conrredn EIneX. dosircel o0

Lomsomaser\ Sor'T — 7O B cisw
O o) . G BE pogfests
- ~ yila ”( LT 4.“,{
. 4/"4’ va OEIMID  Lonfer— Lisfcal 45 AT (ype
% Tonn Gnrican — zo Lo sy interval:
) (O g ws707s o ertes o
' Pl Sl
e) Check wheels for wear and replace as
necessary | monthly
Y DEPTH aF Newl - '
. Road w3687 Wheel type New diameter Minimum diameter
ANsmem Derrd ' _
- 450«/4&4&',5-,0' Road Wheel 265 mm (10.433") 255 mm (10,039")
Guide wheel 145 mm ( 5,708") 140 mm ( 5,511")
‘d T AR G ™ ( (o)~ prery
' (Measure at middle 6f wheel) Ot artitend
L ] . . X - — 2Z Mm
L. . / T‘—: ..6
“. /9. Pneumatic system (supplied 16cally): i ' L] T
12 - l\ /
vé) Drain water from tank daily* v
- vb) Drain water from filters dallyx
o Ore
- v¢) Check lubricators -ue%ﬁ-y— /

*Time interval may change depending on humidity

AL s slr o -'émétl;—-‘?ﬁﬂf s (aa 95 A /)

10, Electrical system:

vy @) After the ride is ready for operation, push
the emergency stop button and check that the
- : 1lift stopped and all brakes are closed daily
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v b)

BN

/4)

/%)

)

Actuate magnetic switch SM1 manually, using
a plece of steel or tool, then dispatch a train,

The train has to stop by SM1, (Safety block 1)

Repeat @bove test (point b) by actuating
magneti¢c switches 5M2, 5M4 and SM4 respectively,
The train has to stop every time on the lift

Y

Place a piece of'sheet metal on top of
proximity switch 5Fi“ih /the trim brake. The
train has to stop on the dift/ by SMl.

Repeat same test I'fo:r.-' 5F2, 5F34and SF%

Check and record the readings from all
voltmeters and ammeters. Compare the readings

with the previous ones, if deviatlons occur find

and correct the trouble.

Check the control circuit for propper
function

Tighten all connections in the control
panel and control console, blow out
accunulated dust,

Time
interval:

daily

daily

Likre 7
~weelly

SHow LT ’

y'_

0}3;7
cmen-'ghlx

me wvrbET
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‘/h)

Che¢k the contacts of all power contactors,

replace contacts or contactors as needed

Time
interval:

Mp”f//tl/"
yearly



®

L )

13

INTAMIN 1IN0

V.

OPERATING _INSTRUCTIONS

1.

2.

s

5.

6.

7.

8,

9.

10.

After the daily inspectlon and maintenance are completed, the

ride can be started up,
Turn on the key switch "Control voltage" on the control console,

When the\air pressure reaches 7 bar (100 psi), the ride is ready

for operation;

»

Turn the selector skitches for the waiting zones to the. "On"

Push the tutton "Lap ters” to¢_open the safety lap btars,

If the train is standing in the ‘corréct position in the station,
the 1ift hook engages automatically,

After all passa.ngers are seated in the traim] he operators
have to check that the lap tars are closed snug dgainst the
passangers and locked.,

Push the tutton "Horn" to sound a warning signal.

Dispatch the train through pushing the button "Start"” and keep
the tutton depressed until the train starts moving.

The operator has to observe ‘the movement of the trains on the

Page 28
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11.

12.

13.

14,

15.

16.

1lluminated track diagranm,

Should a train exneed the allowable running time on the track
or in the trim brake, the corresponding section on the track
diagram flashes and a buzzer 1s activated. If this occurs, that
train_has to be obtserved closely on the next cycle.A train that
exceeds, thejtlme limit more times has to be taken out of service

and inspected.

After a train has completed the cycle on the running track, it
1s slowed down in the trim btrake and then moved automatically to
the station by feeder motérs. |

Pushing the button "lLap tars' activates the lap tar release

mechanism in the station and. the 1apfers open.

If the statlon is occupled, approaching trains“are stopped in
the walting zones. As soon as the statlon is-¢Clear, the trains

move automatically ahead, .

All feeder motors and the trim brake may be operéted manually
from the control console through push buttons. This is needed

to move trains to or from the parking track.

After a dispatched train has cleared the lift, another train

may be dispatched as soon as the lift hook is engaged. Should

Page 29
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- 17.

18,

!' . 19.

-

the second train reach the end of the 1lift before the first

train has cleared the running track and the trim brake, the

second train 1s stopped on the 1ift. For that purpose two double
magnetic switches are located near the end of the 1ift and connected
to tWwo safety hlocks. When 2 train actuates this magnetic switches,
they chéck that the running track and the trim lfcra.ke are clear,

If one of ‘the safety blocks is occupied or one of the switches

is defect, the train is stopped before the crown of the 1ift.
Every time a train/is stopped on- the 1lift, check first that the
trin trake is closed. If A\train is stopped in the trim brake,
release the tra.in before any-other action 1is ta.ir.en or any other
button actuated. |

After the malfunction ha.s been ‘corrected, turn on the key switch
"Safety override"” on the control console. A bugzer is activated

as a reminder,

Now the "Responsible person” has to push a button-on the trim

brake to signal that the running track and the trim brake are clear,

Then, the traln can be started from the control console.

To insure that the button on the trim trake is not actuated
continously, the lap bar i-eleaae will not work with that

tutton depressed.
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20.

23 'S

25.

In case of a power failure, the trim txake and the waiting zone
btrakes can be operated manually, using a hand valve and air

from the storage tank.

A3 soon as a train has cleared the 1ift, the 1ift hook is slowed

down and stopped automatically,

If another/ train 1s in the station, the lift hook moves with
Slow speed’and-engages automatically, The 1ift hook can also

be engaged manually fthrough a push button on the control console..

Should any dangq:: or ame_rgen-cf situation arise, the "Emergency
stop” button has to be pushed Ammedlately. This stops all motors

and closes all brakes,
Following procedure is used td close or.shut down the ride:

a) Unload the pas‘aangera and dispatch the empty train, stop
that train in the waiting zone before the/station.

b) Unload the passangers of the next train and dispatch the
empty train, stop that train in the other waiting zone.

¢) Never park a train in the trim brake.

Testrides without passangers must be made after the dally
inspection and maintenance or repairs have been performed.
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VI. LUBRICATION

1,

LY

The listing of lubricants in the following table 1s in
alphabetical order, Other trands of the same quality may
be-substituted, but the mixture of different brands should

be avoided.

Perform lubrication at listed time intervals,

.
D -

If the ride i3 ocutsof service for a longer period of
time (winter time), the.dudrication of all moving parts is

necessary.

If parts are cleaned, like the bearifigs or gear boxes, make
sure that the cleaning solvent is colipletely removed before

agsenbly.
Bearings should be cleaned only in white gasoline or kerosene.

After cleaning, lubricate bearings with grease according
to table A. Fill bearings approx. 1/3 up to max. 1/2. of

available space with grease.
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N a
®

2. Lubricants

Table A: Bearinss

'B . N -

Brand Type
- Ga.ly:psoi H4h3
- Esso Beacon 2
FAG Avancol L 78
N Shell Alvania 2 ..
.| Table B: Gear boxes i
‘ Brand Type
Bp Gear lubricant
Shell Gear lubrlcant
. Ep Gear lubricant
Shell Gear lubxricant
BP SGR - XP 220
Texnco Marfak 00

140
140

90

For worm gears

For worm gears

Foxr Bevel and Spur gears

Fof Bevel and Spur gears

For V5/Vé6 gear boxes

For V5/Vé gear boxes
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Table C: Chain

Brand ?zEs

Molykote 1221 / 1231
Optimol KL 300
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3. Lift
a) Chain: acec. to Table C
Lubtricate the link chain carefully twice a week,
b) Chain guide: acc, to Table C\///
lubtricate the track for the chailn guides dally v
c) Lift dzfve motor: acc. to Table A
_ 4
The DC-motér GNV,250s - 1%5 Kﬁrhas a grease fitting for (,/"0/4
- the bearing on the drive shaft side, which should be
A 6 greased eveiry 2300 hours,of operation. The grease in the
bearing on the rear of-th¢g shaft should be changed every
B 4600 hours of operation.
d) Gear box: acc. to Table B and Table A vfﬂ/
. i
The gear box SEW R 160 1s filled with £1.50 Ltr. (5.67 gal) Mi:;ﬂ
. of gear lubricant oil. Check the oil level' once a month and N
L mowr#s
add oil if necessary, The oil should be changed oneefa_yaar\
" and the bearings lubricated.
e) Chain tension adjuster: acc. to Table A e
/)40

About once a month clean the guide on the chain tension -
adjuster and lubricate on 4 places.
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f) Chain sprockets: acc, to Table A
- After one year of operation lubricate the bearings.
Each sprocket has one grease nipple each on the left and /
right side.
Every two years the bearings should be taken apart and

. inspected for wear, cleaned and re-lubricated,

g) Lift jhodk:\ ace., to Table A

Once a month lubricate the rear pin on the 1ift hook

*

- (one grease fitting).

H_’ Every two years thé 1ift hook should be taken apart and
‘QP inspected for wear, cleanéd and re-lubricated.

™

14 4, Feeder motors:

- a) Gear box: ace. to Table B and Tahle A
The gear box is filled with 2,10 Ltr.\(2¥ Qt.) of oil.
Check the oll level once a month and add ofTAf hecessary. /

‘The 01l should be changed once a year and the bearings

lubricated,
ta
. b) Motors acc, to Table A |
; 4 The bearings of the motors should be cleaned and relubricated
- ‘\w after approx. 4000 hours of operation.
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5.
. .
i
®
) 6.
7e

.

¢) Feeder motor with overrunning clutch: acc. to Table A
The feeder motors in the trim brake have a overrunning
clutch added on the drive shaft. The clutch should be
lukricated every time the tire is changed.

The overrunning clutch should be cleaned and relubricated

at least every 2000 hours of operation. Gmes

Trim brake

a) Breke shoe'mechamism: acc:' to Table A

All bolts and pins om\the breke shoes should be lubricated

once a month.

b) The clevises on the air ¢¥lindérs should be olled frequently,

at least monthly.

lap ar release mechanism

All sliding areas of the release mechanism in the Station should

be oiled or lubricated mon'ﬁhly.

Transfer track

Grease all moving parts once a month,
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Air compressor (Supplied loca.ilzl

Service the air comj»ressor according to the manufacturer's
recommendations, Important is to check the oil level and
to change the oil after the specified perlods,

Cars

a) Axlest/acc. to Table A

Lubricate ®achsaxle joint on three places, once a week.

b) Support ‘rbll;ersa adod to Table A
Lubricate each support roller once a week,

e¢) 1lap bars and ratchets:
Lubricate the fittings on fhe lap bars and the ratchet

housing once a month, if necessary more frequently.

d) Road wheels and guide wheels: acc. to Table/A
At least once a year, or every time the wheels are changed,
the bearings have to be inspected, cleaned and relubricated.
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VII. MAINTENANCE

1. Iift

a) Drive:
Cheek all bolted connections after the firest 50 hours of
operation and tighten, if necessary,
- Check the V-=belt tension_. especlally during the first days
of operation, and tighten .:r.:ight'_ away as necessary.

4

-

-y B) Chains =~ )
u_{. Any change in the lenght .of the chain is taken up by the
" chain tension adjuster on-the 1ift drive,

If, after a longer period of operation, the travel of the
chaln tension adjuster reaches the Jimit, the deflection
sprocket in the station can be extendsd”taek 400 mm

. (15 3/4"). When the chain has streched £8 the point that this
extension is no longer _sufficient, one sectlon of chain,
consisting of 20 links and approx. 1500 mm (5') long, is

removed,

- | Check the chain links, comnecting links, sprockets and

chain for wear, replace as necessary.,
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d)

Important when working on the chain:

1. The weld of the vertical (standing) chain link has
to face down | |

2. The weld of the horizontal (laylng) chain 1link has
to face towards the inside

3." The lock nut of the connecting 1.‘Lnk has to face towards
the inslde and is torqued to:

=360 Nm (265 ft-1bs)

4, The 1ift/ héok has to be mounted approx. 150 mm (5.9")
in front of a chain guide

5. The chain guides 4¥8\to be installed approx. 1500 mm (5')
apart, Speclal attentionyhas to be paid that the chain
guides pass propperly over/the double sprockat,

Z = 10 teeth, on t.he gear box,

6. The two lift hooks are spaced ‘'equal-on the chain, which
is half the chain's lenght apart, ‘That Mileans that one
1ift hook has already passed the deflection sprocket
on top of the 1ift, while the other 11ft hook 1s still
before the deflection sprocket in the station, also

below the statlon.

Lift brake: )

The 11ft hrake is held closed through spring pressure, and
ailr pressure of approx.. 5.0 « 5,5 bar (72 - 80 psi) is applied
to open the braké. ok T Y 74

//nc /é/ 7&/3
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2,

‘The 1ift btrake is maintenance free, but the holding power
of the trake should be checked weekly,

To test the brake, lock the Anti-roll-ltack dogs on the
last car of a traln in the up position, which prevents
them from engaging in the Anti-roll-tack teeth on the 1ift.
Turn, off the waiting zones to prevent the next train from
eiterfng the station. Now, dispatch the test train, close
the statlon brake as soon as the statlon is clear. Then,
stop the 11ft when the last car is on the incline, just
past the radius’ of the track. The trake has to hold the
train, Lower the AMti<F8ll-tack dogs on the last car to

their normal position “befére restarting the 1lift.

Treck

The track joints have to be smooth, without/&ny offset, All
irregular joints hafe to be sanded carefully“ovér a longer

distance toachievea smooth transition and Prevent depressions,

The surface, where the wheels contact the track, should not be
Painted.

Ir tha.ride has been out of service for a longer period of
time, the contact surface on the track has to be cleaned from

rust to insure that the train will run with sufficlent speed.,
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For the first runs it i1s recommended to lubricate the track in
the high speed areas, especially before the loop and the incline
after the loop, with a light coating of oil,

-

Supports
Check (frequently that the safety pins in the bolts are tight.

Feeder motors

Most important on the Feeder moters 1s the correct inflation

of the tires, 5.5.- 6.0 br'(80 - 87 pei).

The height of the tires ha.s to be set for correct contact pressure,
which has to be adjusted frequéntly to compensate for tire wear,

Trim brake

The trim brake is installed on pallet 5 and'6. The walting zone
btrakes and the station brake are of the same congtfuction as
the trim trake, but shorter.

The trim brake has to be adjusted, as to stop a train within
20,00 m % 2,00 m (65'7" ¥ 6'6"), For reference, mark the 20,00 m

(65'7*) point with color on the trim hrake.

The station brake has to be adjusted, so that 2 trouble free

connection of the 1ift hook is guaranteed.
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7.

If a brake has to be adjusted, make sure that the gap between

all closed trake shoes, on that brake, is the same.

The brake linings have to be changed before the rivets start

to wear. New lining, that is riveted to the brake shoe, should
contact the trake shoe over the entire surface, No gap should
be visible, Also, the rivets are reinforced through dowel pins

to prevent them from shearing off,

Check that all air’cylinders and 1limit switches work propperly,

lap tar release mechaniém

The lap btar release mechanism-1n the station has to be checked
for free movement, especlally the’retraction, If necessary, the
tension springs have to be adjusted.

Transfer track

Check the transfer track for free Bovement and watch the gap

between tracks, especlally during high temperature periods.

Keep the rolling surface for the support wheels clean.
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Pneumatic system (Supplied locally)

Check ail pipes and connections for leaks,

Draln compressor tank and receiver tanks as needed.

Cars

Check“all tblted connections after 50 hours of operation and
tighten 1f necessary ( esbec:_l_.ally axle joints, connecting bars
and brake fins)\. .

-

Check lap tars and ratchets for free movement and function.
Check safety cable between ca.rs for wear.

Table for tightening torgue -

-

Torque values for lightly oiled screws:

Page 44

GCrade 6.8 Grade 8.8 Grade 10,9
Size Nm fi-lbs | Nm f£t-1bs Nm ft-lbs
M8 21 15 25 18 35 28
M10 ! 30 49 36 69 51
M12 72 53 - 86 63 120 88
M16 180 133 210 155 295 217
M20 5 254 410 302 580 427
M24 - 600 ) 710 523 1000 737
30 1200~ 884 1450  1069. 2000 1474
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VIII. TROUBLE SHOOTING CHART

1.

Trouble: No control voltage

‘2.

Protable cause:
a) Phase sequence from line is
wrongy lamp h2 is on

b) Fuse el, e2,/832 or e3¥

defect ”

¢) The main disconnect is~off

Corrective action:

a) Change phase sequence
b) Replace fuse

¢) Turn on the main disconnect

Trouble: The 1lift hook can not/ be_éngaged manually

Protable cause:
a) Fuse e5, €9, or el2 defect

b) The alr pressure is below
7 ar (100 psi), control
lamp d8 is off

¢) Hand vavle on trim brake is
in manual position, control
lamp d8 1s off ;

Corrective action:
a) Heplace fuse, check current

if fuse _blows again

b) Turn on compressor

¢) Turn hand valve to automatic

position
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d) The limgt SWiton "Brokep ) Check Chay ang functy,,
' Chape 4 ACtuateq f 1ing, SWitep,
®) The it Rotor 4 overhea.ted., o) Checg Rotop temperatl.lre,
Gontrg; lanp il ig n if hot let otop cool
Own, thepn Check b.mshes
and cU-rrent

engag, a.utomatically
B hYe Caugg, correetiwa action,
) See Point/ o/, throygy : 3) See Point o, . throyg), e
b) Lingy switche§ fronm Statyo, b) Chegj anq ad jugt limy¢
are noy funcyy atu.tches, Shoylq ot pe
Correqt; ACtuateq by ¢logeq brage
) Ma..gnetic BWiteh ME.2 op M6, 3 c) Ma-gnet:lc SWitop M6.2 op
not actuated M6, 3 hag' 1o be a.ctuated.
59 dropped ont
_@;____T.g-_gyble: Rectifiel\-thvustor unit no£ Wol‘king
Pz-obable Cauge, Gol‘l‘ectiv'e 4ction,
) ¥o t Botop Tlelq o ) Checy, flelq o nt, by colg
derective Current Telay, - Rotop 4pprox, 3.8 4, by Wa
Controy lamy h14 1s. opp
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b) Cooling fan not working

c)

.d)

Trouble:

or wind flag switch defect,
control lamp hi5 is off

A

The fuse control is tripped,
defect rectifier fuse

Lift motor stopped shortly-
after atart, Tach generator
defect

The train won't start

Protable cause:

a)

b)

Iap tar release not
retracted, limit switch

not actuated

The signal "Lift hook
engaged” is missing, contrpl
lanp d18 is off |

c)

d)

Check fuse e5, check
overload relay e8, reset,

check wind flag switch

Replace with rectifier
fuse, do not replace with
a common fuse, 1f fuse blows .

agaln, consult an expert

Check Tach generator

brushes, check vﬁltage

Attention: Do not remove
rotor from Tach

generator

Corrective ‘@ction:

a)

b)

Check release mechanism
and 1limit switch, control

lamp 47 should be on

See point 2, a through e
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¢) One of the overload relays
from the transfer motors
is tripped, control lamp

d39 is on

d) The.signal n = 0 or n = max
fzom thyristor unit not

correct

e) Magnetic switch M3 or .

proximity switéh 5M7is -

actuated or defect

a)

Check overload relays,
reset, 439 should be

dropped out

Contactor d13 and dik

should be picked up

Check switches, replace

if necessary

Trouble: The trim brake is not working propperly

Protable cause:
a) One of the proximity _
awitches 5F1 through 5

i3 defect or not actuated

b) One of the impulse relays
d2, 43, d4, or 45 is defect

Corrective actions

a) With/nd train in trim

b)

brakey”dsh, d55, d56 and
dé4 should be picked up
An incoming train has to

reach at least 5F2

Check that incoming train
actuates 42 and 43 with a

higher speed as the preset

level, d2 and d3 must pick up
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¢) One of the three limit ¢) All three limit swWitches

swltches on the transfer have to be actuated, d36
track i1s not actuated or is picked up

defect

Troubles! A safety block was set up, the train stopped

Probable caluse: Corrective action:

a) One of the’prodimity a) GCheck function of proxiﬁity

awltches SF1 through)SF4 in switch with a piece of

o

3 "'..

C

the trim brake is ‘actudted

or 'd.efact

One of the impulse relays

15 defect

One of the trim brake limit
switches is not actuated or

defect

b)

c)

steel, same size as the
switch, the steel should
actuate the switch from
& distance of 25 - 30 mm
(1%s 13")

Check funetion of impulse
relays ‘on LED's with a
traln passing, adjust

carefully, 1f necessary

Adjust limit switches,
have to be actuated by
closed trake, 437 and d38
Dicked up
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d) One of the magnetic switches

ML, M2, SMk, or M5 is
defect

One of the contactors in the
safety block control circuit
1s~defect

d)

Check magnetic switches,

replaée if defect

Check if contactors are
Picked up or dropped out
according to the circuit

design, replace if defect





