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3.3 Rolling Bearings_,and Plain Bearings, General

Multi-purpose Rolling Bearing Grease

3.4 'Hydraulics

IS0 Viscosity Class ISO VG 68

DIN 51 519
.Agip" | N\ Agip OTE 68
ARAL - o Aral Kosmol TL 68
TAVIA . RV 4 WIS AVILUB Turbine 0Oil CS
BP . | BP Energol THE 68
Castrol | PERFECTO T 68 )
.Chevron ‘ _ . Chevron OC Turbine 0il 68
ECUBSOL on enguiry .
ELF : ELF MI'SOLA H 68
-ESSO - TERESSO 68, TRO-MAR T 68
FINA - : : FINA BAKOLA 68
Fuchs ' RENOLUIN DTA 20
Gulf ' Gulfcrest 68
Mobil _ _ Mobil D.TwE /0Oil Heavy Medium
Optimol _ on enguiry
- Shell . _ Turbo ©0il T 68
SUNDCO R SUNDVIS 931 ISO 68
 TEXACO : .~ Regal Oil R & O 68
TOTAL - ' K Total Preslia 68
VALVOLINE VALVOLINE Turbine 0il 3 S

- WISURA ' . WISURA DT 68
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Recommended .Lubricants for the Track and Toothing for INA Rotating Gear

. -1 Make. Lubricant for "Temperature Range °C ’i.‘havgpoint Worked
_ Track Toothing permanent short-term C Penetra-
_ : tion
Aral Grease HL 2 - Sinit = .-35/+120  -35/130 190 265-295
R FZ 12 |
Grease
| | LFZ
BP . Energrease  Energol  -35/+120  -35/130 . 190  265-295
LS 2 -~ - WRL .
Castrol Sbheerol AP 2 Grippa § -20/+120 -20/130 195 265-295-
o Spheerol APT 2 -20/+120  -20/130 180 280
Esso Beacon-Z - Surret -30/+120 -30/125 185 265-295.
. ' Fluid 30 ‘ :
. Gulf Crown Gfease 4 Lubcote -30/+120  -30/130 195 277
o No. 2 O No. 2 '
Mobi] Mobi lux 2 Mobid-  -30/+130  -30/140 182 265-295
: tac E
.? 1 Shell Alvania Cardium  %20/+115 -20/130 185 265-295
: - " Grease Fluid B :
Fluid 12 ‘
JeXacb ' ‘Multifak 2 " Crater 2074420 -20/130 200 265-295
. 2 X Fluid
Valvoline LB-2 o " FGC -25/+110 +120 180 260-280
- G30-2 Grears HIELD
. Lumpmrs _ ELUIO = ACroSol

CAerEIOSE
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Recommended Grease for the Toothing of thL Parallel
- Position Maintenance Drive '

a) Toothed ring on the
gondola linkage

b) Toothed ring, built info
the inside of the tower

Makérs Type
Carl Bechem GmbH Berulit 443

Weststrafe 120
5800 Hagen-Vorhalle

Tel. 02331 / 30 70 96

i ———— A ——————————— T — i g ———————————————— e 2

ARAL Aralubi LFZ 1
SHELL Shell Grease S 8327
BPp Long-service grease
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When setting a new brush on the surface of the slip
ring, make sure that the brush immediately obtains an |
adequate grinding surface in order to avoid undue wear
on the brushes and the slip rings.

To achieve this, wrap fine carborundum cloth around
the slip ring under the brush and turn the slip ring.
The grinding dust must then be removed. It is essen-—
- tial not to mix brush_es of different makes, since the .
(. different prope.rties of the brushes will make current
- s ... .. ™gistribution ﬁneven and res_ult in the brush with better
. copdydctive propertiesnbeing exposed to greater wear.
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' Maintenance Requlations for Slip Ring Assembl

Maintenance covers

a) siip rings
b) brush holders

c) brushes

a) Slip Rings

The slip rings must always have a smooth and clean
surface. It is essential to keep them free from dust
and greasé.  If this cannot be done to the regquired
degrée, the slip rihgs and brushes must be cleaned at
regular! intervals. For the same reasons, do not use
contact grieafe. Rough areas on the slip rings must be
smoothed in good time using fine carborundum cloth;

the grinding dust must then be removed.

b) Brush Holders

The brush holders must bé”firmly seated on the pin.
When connecting the brush holder cables, make sure
that the clamping screw, which @&lsp serves as the
terminal screw, dqes not becomewbkogse,

It must be possible to move the brush /holder arms at
the joints without exerting force. A medium amount of
play in the joint is less risky than too little play.

Defective brush holder springs must be exchanged im-

mediately.
c) Brushes

The brushes must be checked at regular intervals; how-
ever this must be done without taking them out of the

" brush holders. This maintains the good contact between
the slip ring surface and the brush.
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Slip Ring Assembly:

‘;;_-, «. .. . Rolling bearings are per-
manently greased.
Regrease after dismantiing._

fubricant: Multi-purpose grease

Garbon Brushes

Check fox wear of the brush periodically
itself, Jeheck that all links |

and joints/ xln easily

IMPORTANT: Chec¢k ‘onlvy when

de-energised.

Fixing Bolts

For tightening torgues and
instructions . sée overview drawing




_Lubticant o ' Hydraulic oil, see Table of

Lubricants _ .

Assembly Hydraulic Systems

On travelling models}fin the Check 0il level prior to each
centre section or in the assembly
transport pallet of the ship

‘ ' Hydraulic o0il, see Table of

Lubricanfs

Electric Motors periodically

Depending /op{ the climate_pr

the location whéte the ride

is operated, theymotors must

be blown through fromsatime to

time with dry air. ‘

Make sure that the ventilation .

apertures are kept clean regularly

Greasing the bearings of the

_main motor after approx. every 2000 hours

Lubricant _ Multi-purpose rolling bearing
crease

Motors without greasing faci-

lities are fitted with encap-

sulated bearings pre—-greased

for the service life of the

bearing

Open Bearings such as articu- periodically

lated joints, hinges and pins

on supports etc.

Lubricants . Multi-purpose grease
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4 pcs. Wagner Gear

.y - .

on the parallel position
maintenance drive:

2 x on the hub

.2 x on the gondola linkage

These gears are hermetically
sealed to be pressure-tight
and can thus be operated in

ény position

Lubricant:

- Universal-Joint Shafts

- 8lide élock

_Universal Joints

Lubricant

- Other Plane-Bearings

Lubricant

Hydraulic Circuits

Cleanliness is the most im;
portant precondition for
reliability and a long ser-
vice life.

Seat Barriers

in the carpet (gondola)

0il level up to oil level
sight glass

0il capacity per gear 2.5 1
see'separate maker's manual

Change the o0il once a year

Maintenance-free
annually
Universal dgrease

pexiodically

Universdl grease

Check 0il level daily
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Lubricant: Universal rolling bearing
' grease or see Table of Lubri-

cants : .

Parallél Drive

Toothing for the parallel Daily or after max. 10 hours ..
position maintenance drive in of operation

‘the tower and on the gondola

linkage:

This toothing is not wvisuallv

accessible. For this reason,

greasifgeis via greasing

nipples.

There are 2 nipples located Dailv press in approx. 4 - 6 cm3

next to each Wagner gearing grease in each nipple and then

set. ' run the swing through several
revolutions right and left .
under no-load.

Drive Ring Ball Bearings

In the bearing on the gondola 2 x\weegkly (approx. every 30 -

linkage ' 40 hours f) operation) approx.
3 cm3 gréasesper dreasing
nipple '

Lubricant: ' Universal rolllng bearing
grease or see Table of Lubrl—
cants

4 pcs. Cyclo Reduction Gearing

on the tower - annually _

(flange~mounted onto the see separate maker's manual

Siemens electric motors)
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. 11 A

ngubricating Instructions

e n e rapee __ o . RV . . ' :

\ ' ' "~ Lubricating and Maintenance

Do . L cyew . .. . Period:

2.1 Large Top Drive Ring '
on the Hub '

Téothing, accessible through Daily, but at the latest whem =~
the flap in the protective bare metal patches are seen
__-box}nlubricate at slow speed. on the sides of the teeth.
_ Procedure:

1% Run_the gondola to TDC.

("Stapt! button + "Stop
at Top" button)

- — ' 2. Press the buttem "Looping
_ Right" or "Looping\Left",
. ' depending on whigh' gide of

the drive ring is €0 pbe )
lubricated,

' - 3. As soon as the gondola has

started to move:
" Press the "Stop" button

Then the gondola will run

down towards the bottom in
- the correct direction with

controlled braking.

Lubricant: : see Table
.. ‘Drive Ring Ball Bearings: 2 x weekly (approx. every 30 T,
‘ 40 hours of operation) )

3

& _ approx. 3 cm” of grease per

c¢reasing nipple
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Actuate the desired ride control or stop button.
If mains voltage is present, the swing will return
to a controlled ride. |
1.8 - IMPORTANT! |
Persons may not be present and no work may be
carried out on the service platform at the back of
‘the cloud unless _
a) the.main supply voltage and ;ightiné'ﬁoltage are

switched off _
b) thesfocking pin is inserted.
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IV, Maintenance Instructions

:_1..

‘Important Maintenance and Cleaning Instructions

"Bearings, electric motors, electric switchboards,

magnetic valves, limit switches, distribution
boxes .and sockets must not be cleaned using steam

~.jet blowers or aggressive cleansing agents or

solvents.

-After cleaning, bearings must be regreased in order

to restore cormsion protection.

Electrilcal connections, distribution boxes etc.

smust be/re€losed with great care after they have

been openedd

Packing boxes/glands must be resealed with silicon

rubber if necessary.

IMPORTANT:
During winter storage /-th€é motors and the electrical

switch box must be protectegd by connecting the anti-
condensation heating. This 4's done by connecting
cable +G2-X6 as well as the earthing contact type
plﬁg._ If it is not possible toO, connect a power
supply to operate the anti-condengation heating,

the motors must be packed and protected against

moisture with silica gel.

A number of bags containing silica gel must also be

placed in the switch box.

For winter storage, it is recommended to place the
electrical switch box in a closed room and to pro-

tect it from lengthy periods of exposure to tempera-

. tures of under approx. 200 C.
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Signal 25)
26)

Signal 27)

1

Check the motor temperature.
/

In the case of fault signal 26, the signalling
unit F20.3 in switch box field +G2 must be reset '

(press button R).

Check in switch box field +G2 whether the automatic

_éut-out'FBB and the motor protection switch 033.1

are switched on.

Check plug +G2 - X5 for correct seating.

Contactor K33.1 must have energised.

._LED No.:S on module -A2.7 and LED Nr. 6 on module

signal 30)

-A1.6 must/be lit.

Check whether s#hesseat safety bars execute the move-

ment demanded byl the sgcontrol command.

When the seat safety &8rg are closed, the lamp on

the control desk must light up.

. " . .

‘E ! 3] B ] s . .

In the gondola check whether the valve plugs are

receiving voltage and whether the valves switch.

Check whether the pressure switches at front and

‘rear in the gondola switch when the seat safety bars

" Signal 32)

35)

close.

Check the proper functioning of the CLSs by approach-

ing them with a piece of steel.

Check the feeder cable for a contact fault, e.g.
cable break, loose terminal etc.
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Signal 22)

Signal 23)

Signal 24)

Check plugs ¥G2 - X1, +G2 - X3 and +G2 - X4 to

: ensdfe that they are correctly seated.

Contactor K32 must have energized.

LED No. 4 on module -A2.7 and LED No. 5 on module . _

Check in switch box field +G4 whether contactor
K25 has energized and whether the automatic cut~
out F91 is switched on.

LED No. 4 on module -A1.6 and LED No. 0 on module
-A2.N] must be lit.

Check/whether the ammeter registers exciting
current._

The rated valué is.6 amperes.
Check in switch/box field +G4 whether LED No. 3

on module ~A1.7/is711it.

If the LED is not 1it&nd no exciting current is

present, refer back to the Yymanufacturer.

.Check in switch box field +G4 whether LED No. 7

on module -A2.7 and LED No. 4‘¢n module,K -A1.8
are lit,

[N

In the gondola position in which the brake is to

hold the gondola, both LEDs must be lit, otherwilse
they must both be out.

If this is not the case, check for correct seating
of plug +G4 - X3, check current relay F1 in switch

‘box f£ield +G4. Ascertain whether there is a contact

fault e.g. cable break, loose terminal etc. and
whether the voltage to the brake is operative.
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Slgnal 18) Check that all phases from the mains supply are
- v - ~-available. — ' |
‘Check the fuses in isolators Q21 -and @22 and exchange . . -

if necessary.

IMPORTANT: Use only original SITOR fuses.
The main switch for the drive must be switched off

while the isolator is inserted.

Press the motor protection switch back in, check fuses
CF21.% and F22.1 and exchangé if necessary. Check the

fuses in isolator Q23 and the automatic cut-out F31,.

. Signal 19) Checkeinswitch box field +G2 whether the motor
protection{ switches Q42, Q41.1, Q41.2 and the FCPS
F41 are switched on and that contactor K41 has ' i
- energized. o i

If this is the ‘caseg\check whether LED No. 0 on '
module =-A1.7 and LEDANO. 1 on module -A2.7 are 1lit. ; .

If not, there is a contdct fault, e.g. cable break,
loose terminal ete.

Signal 20) Check in switch box field +G2,whether the automatic
cut-out F34, the motor protectien switches 043,
-Q34 1 and Q34.2 as well as the FCPS E34.1 are
- switched on..

Contactor K24 must have de-energized.

Contactor K34 must have energized.

LED No. 1 on module -A2.7 must be lit as must also
LED No. 1 on module =A1.7.

If these are not 1lit, this indicates a contact
fault, e.g. cable break, loose terminal etc. .

Signal 21) Check in switch box field +G2 whether the automatic
_cut-out F32, the motor protection switches Q32.1,

A1 9 A7 1 anA N2 .4 are switched on.
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" signal 10) Check in switch box field +G4 whether the auto-
I ' matic cut-outs F93 and F94 have been inserted.
If the cut-outs trigger, check for a short-circuit.
Signal 11) Check in switch box field +G4 whether the motor
ST proéection switch Q44 and the automatic cut-out
"F91 have been switched on.

Check the microfuse in assembly ~A1071. If the LED
~“U " . BT on PC Board -A1131 is lit, a supply voltage is
' '-missinQ.-These voltages can be measured in the four
jacks (red, black and blue).

Signal 12) Eliminate the earth fault and press in the fault
' 13) currént protection switch.

Signal 14) Check whe€ther the mains voltage is present at the
correct sfrength on all phases.

The mains voltage) can be read off in switch box
field +G1. The vodtmeter can be switched over to
"the different phaées_ by means of a toggle switch.

‘Sign&l 15) Release the emergency ‘cutout switch in the control
desk or in switch box field /+G1 or +G4.

Signal 16) Check whether the locking pin4n the tower head,
has snugged fully home and whether the corresponding
CLS is functioning. The red LED on the CLg‘must
be 1it. ‘

Check in switch box field +G4 whether LED 4 on
module-A1.5 is lit. If not, there may be a cable
break or a loose connection,
Signal 17) Check plugs +G4 ~ X1, +G4 - X2 and +G4 - X3 to
i ensure that they are correctly seated.
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Signal 02) Check whether: the left- hand red LED B1 on PCB

-8ignal 03)

Signal 04)

Signal 05)
' 06)

Signal 07)

-A1131/in switch box field +G4 lights up briefly.

Check whether the two rows of red LEDs on PCBs
-A1059 and ~-A1071 run parallel. If not, both PCBs

‘must be exchanged. If this does does remedy the

error, the fault may also lie in the PCBs -A1083
and -A1091, possibly also in PCB =~A1131.

Measure whether there is any speed-sensitive
output. voltage (tachometer voltage). If this

/Modltage exists, there is a fault in PCB -A1099,

which must then be exchanged.

This fadlts necessitates exchanging PCB -A1107. _
If this’ doegs, not remedy the fault, it is essential

to refer back=to the manufacturer.

If this fault odcurs while the gondola is swinging
without any excess’ gpeed being apparent, the fault
may possibly be cleayped by‘exchanging PCB -A1107
(Fault No. 6) or PCB =A109% (Fault No. 5).

If the speed really is toolgreat, refer back to
the manufacturer.

Check whether the isolators Q21/22 shave been in-
serted in switch box field +G2.

During assembly/erection operations, make sure
that the stop' lamp has gone out before initiating

. the starting procedure.

Signal 08)

Signal 09)

Not assigned to a fault.

Occurs through incorrect operation by personnel
when the selected curve for swinging does not
correspond with the current load in the gondola.
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%ﬁ#mm”_ﬁtﬁ;ﬁ;:fFauit'Finding Guide

;534:1_Abbreviat16ns used

.. LED

_ Light-Emitting Diode
‘CLs':$“*=¥L 'gﬁhtactless-éig;ﬁ switch ST
.BDé - 'f'gbfﬁﬁm'geda Centre
FCPS = Fault Current Protection Switch

' 5.4.2 Pfoceed as follows for the relevant fault signals:
Signal 01) Check the CLS at BDC for proper functioning.

As lopng as, the gondola stands at the bottom, the

- red LED on the CLS and the green lamp No. 0 on
plugin module /-A1.5 in switch box field +G4 must
be i1lluminated.These signals must go out when
the gondola leayesBDC; Lf not, there 1s a cable
break or a loose ‘tepminal or the CLS is defective.

If this 1s in order, check™whether there are any
signals from the angle encodef. For this, when the
gondola is at BDC, the top 8/gr@en LEDs in switch
box field +G4, plugin location -A1059 must be
out..

If one or more LEDs are on, the angle encoder is
defective or twisted or there is a break in a cable.

Check the angle encoder to ensure that it is
rigidly mounted. It should not be possible to
turn it by.hand. Check the coupling to the slipring

,body. - . ﬁmw
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S 2

32
33
34

35

36

39

Contactless limit switch,
Contactless limit switch,
Contactless limit switch,

. Contactless limit switch,

Limit‘indicator
Speed with triggered hold

bottom summit (BDC)
top left "
top summit'(TDC)
top right

brake
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5.3.5

~Alarm
Signal

O N O N s W N -

1

SR PR

13

14
15
16
17
18
19
20
21

22
23
24
25
26
27
30

Malfunction Alarm Code

‘Nature of Malfunction

Angle encoder twisted

Rated value for speed

Deviation in actual value for speed
Control monitoring

Overspeed (pulses)

Overspeed (tachometer voltage)
Start monitoring

not yet assigned

Querspéeed in top monitoring range
Control voltage
Power'supp;y'"regulation"

- Fault®curzent protective switch DC drives

Fault current\protective switch three-phase
current driyves

Phase sequence’mondtoring

" Emergency cutout switch dperated

Locking pin

Plug monitoring

" Power circuit fuse, DC drive

Contactor,'switch box ventilator

Contactor, Simoreg panel

'~ Contactor, motor fan

Power contacteors, DC drives

Exciting current monitoring

Hold brake monitoring '

Motor full protective syétem - warning

Mctor full protective system - switching off
Contactors, seat safety.bar hydraulics
Operating time, seat safety bars
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Tests 5 and 6 S B ' 0

Set the counter wheei;”Thg.tést lamp starts to flash.

. press the start button. ' _ s
Press;fhe button "Looping right" or "Looping left".

.After the first full'rév;iution, press the tést button.

~.The speed should iﬁcreésé;.
As soon:as the\speed is éoo.éreat, the‘driﬁe should cut out.

The display shouldfshow the same fault number as the number
~on the counter wheed. The "Fault/Acknowledge” lahp should
. also flash. _

_ | ‘l’
IMPORTANT | -
On no account must thefesbe anybody in the
gondola during these tests'!

Test 7
Set the wheel to test No. 7.
Press the test button and hold it down.
Press the start button-while the test button is depressed.
| £
Keep holding the test button down until the fault No. 7 appears

On this test, the gondola will start to move only slowly
after the start. .

5.3.4 Aftér completing these tests, reset the counter wheel to 0.
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Fault Signals Programme

The faultless functioning of the electrical and some of

" the mechanical systems is monitored by the fault signals

programme.

Despite the very high quality of the components used, 1t is

‘never possible to completely exclude faults arising in the

course=pf time.

Existing\and, devéloping faults are indicated by lamps and
numbers l1¥ghting up on the control panel and in the switch
box.

If the faultsignals cannot be ektinguished
by acknowle€dgement or if the fault is repeat-

edly indicated, sthien it is a genuine fault.

These faults are divided intg two categories:

1) Faults which interrupt the ride:

a) By braking the swing via the-€t0p function.
"Fault Nos. 1, 2, 15

b) By braking the ride via the stop function after
a delay of 1 minute.
Fault Nos. 19, 21, 25.

¢) By switching off the drive and thus allowing the
ship to swing to a standstill.
Fault Nos. 3 to 7, 9 to 12, 14, 17, 18, 20, 22, 23,
24, 26, 36, 37
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4. Undefinable Situations ‘
Should operating or danger smtuatlcms arise in th.Ch

T

”0perators.con516er it necessary to stop the swing
| LR immediately, this can be done by
the normal braklng command
or by actuating the emergency cutout sthch on the
S& . hir control desk.
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o T ~ The gondola stops in the 180° position as a result
' : | of a technical malfunétion: -

o 'In this case the counterweight is at the bottom at
a height of approx. 6 feet above the platform. '

A:group of several people must then pull or push
until the gondola begins to move.

.. The force exerted by the people pushing or pulling is

not enough:
"Attach the block and pulley tackle supplied with the
":swing into the rod provided for this purpose between

the, counterweights and tauten the rope.

As soon @shthe counterweight starts to move, the area
under the ‘tfansport pallet must be evacuated immedi-
ately sinc¢e otherwise there would be a danger oi injury
by the gondola“as i#, swings down and through.

’ Important: Never stand/on the centre section. Use a

| rope and pull from a safe/distance:. Keep escape routes

clear.

\ Store the block and pulley tacklelwithin reach (in the
cash booth or under the gondola).

3. Safety Bars Fail to Open:

There is a hand pump on the safety bar aggrégate of
the gondola. Open the safety bars by means of this

pump. In the cover of the central panel there is a
slotted hole for attaching the lever of the hand pump.

The lever is detachable and should be kept in the
cash booth. '

-

‘ _ Break in a Hvdraulic Hose or Leak in the Actuating

Cylinder of a Seat Safety Bar:

Cylindér does not leave the locked position:
Open the venting screw on the cylinder by reaching

thfough the floor plate.
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kéif . III. Exceptional Opérating Situations.and Malfunctions: . _

1. General = o

The swing may not be started until all unauthorised
persons are within the boundaries set aside for them.

The maintenance personnel must leave the danger area
beneath the gondola before the gondola starts to move.

" Persons/Who are ;n'non—cordoned off areas in order to
carry out maintenance and adjustment work must make
sure that theyhNhave constant direct visual contact
with the operatér, of the swing. '

A code of signals/ must be agreed between the oper-

ator and the maintenange\personnel.

. ©
o ' - Work carried out on the ‘equipment during operation must

be kept to the absolute barest necéssary minimum.

) To stop the gondola during operatiops. press the stop

“ N 7 button. ' ' '

The shortest braking distance is produced by _the emer-
gency stop button. However this should not/be used with - .

passengers in the gondola.

2, Power Failure

In the case of a power failure, the gondola continues

to swing until it comes to a standstill. The seat

safety bars remain closed. Tor instructions on how

. to open the seat safety bars by hand in the case of

(\’; a long power failure, see Point II 6.12. v ‘
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Important!
The operating personnel must not give the go-ahead

for starting the gondola until all seat upholstery )
and the safety bars have snugged into position.
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i{.,,pbésible route. B - _ o

b _ o7 _ -

6.9 Locations of emergency cutout buttons: ‘
1 x main control desk '

. 1.x erection control panel _

©2 x Siemens switch box - - ” .

6.10 Power Failure: _

The gondola continues to swing down and through under
no load until it comes to a standstill. If the gondola

. is looping at maximum speed at the time of the power
failure, /it Jcan be expected to continue to loop two or

~ three more-timies without power until it then swings

- down - and through without pbwer‘until it comes to a
standstill. '

Should the emergency St0Op buttons fail,'the key-operated

switch must also be operé@ted. The gondola will then swing
down and through without power until it comes to a O
standstill.

6.11 The gondola stops at Top Dead Centre:
Even if there is a power failure, the“seat safety bars
remain closed. At the end of the counterweight arm,
there is a rod between the counterweights./ The pre-
pared block and pulley tackle is attached +p this and
into an eye on the frame of the pallet and i€ then
operated until the gondola starts to-move.

Important: Once the gondola starts to move, all per-

sons must leave the danger area immediately.

6.12 Emergency operation of the seat safety bars:
If the cushioned seat safety bars cannot be opened by
normal operation,-work the emergency pump on the safety

bar aggregate by means of a detachable tubular lever. ‘
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> N

—_. Selector Switch on
- ...“ wn ' - Program Step | - 1 1 2 3
Swinging . - | until 130° are reached on
o the right side
'Loopihg clockwise =~ - 1 x 2 x 3 x
Stop at top 10 secs. 10 secs.| 10 secs.
Loopinhg counterclockwise 1 x 2 x 3 x ;
Stop at top'\ - - 10 secs.
: |
End of progrém at BDC, gondola returns to BDC D
|
——— Open seat safety baré auvtomatic |

6.6 Passenger Aécess Positiong

' The gondola automatically r€tufns, from swinging or loop-
ihg to the passehger access.position. In this position
it is safely held by the stop braké so that the passen-

- ‘gers can leave and enter the gondola. / An inclination

of approx. 2° is permissible.

6.7 Emergency stop from looping:
If the emergency cutout button on the control desk or
on the switch box is operated, the gondola is returned
to the passenger access position by the shortest pos-
sible route. Braking begins when the gondola passes
through TDC. '

6.8 Emergency stop from swinging:

. When one of the emergency cutout buttons is operated,
braking does not only start at the swing reversal points

but also at any point-on the swing curve immediately -

after the button is pressed in order tb return the gon-

dola to the passenger access position by the shortest

.
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6.4 Looping: T : N
Looping always begins by swinging to the maximum
reversal points. After these reversal points have

o been reached at approx. 130°, the control system

! MTWI‘, oo 'releases the looping routine which is initiated by

"pressing. the looping button.

If the swings do not reach these reversal'points.
the loopiﬁg command is stored until they do.

| .... - Loopingj)cafi\be executed clockwise or counter-clock=
o0 _wise from tHegspectators' point of view.

Following loopingy=it is poésible to select swinging

_ or looping .in the gther direction by means of the

A B button. The transitfion)is preceded by a stop rou-
tine corresponding to=the braklng manoeuvre. .This
_— routine bégins at TDC and/ ends at approx. 130° From
| this point, the swing starnts/ looping in the opposite

direction or normal end-to-end swinging.

6.5 Automatic Ride Progrémme:
Set the automatic selector switch togprogramme 1, 2
or 3 and press the button. The seat Safety bars
close automatically.
When the start button is pressed again, one of the
following routines then runs:
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- 6.

6.1

6.3

Ride Sequence and Procedures

Start:

When the start button is pressed, the seat safety
bars close automatically. When the start button is

 pressed a second time, the gondola starts to move.

" Stop:

Préssging the stop button triggers the brake.

During looping, braking is triggered at top dead
centre.' JThesgondola comes to a standstill at approx.
130° on tné far.side of the circle and from there

returns to the passenger access position, if necessary
after a short tetdrn swingldepending on the load.
During swinging, braking starts immediately after the
stop button is press€d/ The gondola returns to the

passenger access position/after one or several swings
depending on the load. AY soon as the gondola has come
to a standstill in the passenger access position and
the stop bréke has ehgaged, the seat safety bars open

automatically.

Swinging:

There is a choice of several swinging curves with limit
points at varying heights. These curves can be indi-
vidually selected. The highest curve reaches the limit/
reversal point at approx. 130°..
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- the telescopic erection cylinder.

is applied simultanecusly and'unifcrmly so that there
is no danger of producing torsional stresses in the
steel structure as a result of diagonal charging of

__the_cylinders.

:The cylinders are lowered (telescoped) via one-way

restrictors. If the lowering speed is too great or
the lowering procedure oscillates, this can be counter-

acted(by reducing the flow rate of the one-way

:estrictors.

Each cyllnder is fltted wlth a pipe break safety
dev1ce so that, ln the case of a hose break, the cylin-

der automatlcally stops at its current height.

Should a magnet not respond to electrical signals,
every magnecic valve on every magnet has a rubber cap
for emergency opératiOn by sdnd. For the erection pro-
cedure, the shut-off cocks ofi the centre section must
be-switched over so that the hydraulic oil is fed to
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4.

4,11

‘Securing the-safety bars against inadvéftent opening

- 'The :safety ‘bars. have multlple protection against in- |

12

 immediateld noticeable by the pump not building up any

~ advertent Openlng .
‘a) Pilot operated non-return valve common to all

-~ d) Automatic restart of the pump whenever the pressure

"Even then, the passengéfsfare still out of danger

cylinders in. the pump aggregate.

b) In locked c0ndit10n, closed control sllde valve
cuts off the flow of oil. _

¢) Pilot 0perated non-return valves in every-single

cylinder.
~in the pipeline drops.

A hosefreak or any other leak in the system would be

pressure affef the second start and the gondola not

starting to piove?

During operatién, thisg results in a malfunction alarm.

because every single cylindér has its own non-return

valve to isolate it from any/leak. |

Hydraulic System for Centre Section

The hydraulic system of the centre séction receives its
electricity supply separately and independently of the
Siemens main electrical switch box.

Power supply: 380 V/50 or 60 cps.

The manual control unit controls five magnetic valves:

one valve per cylinder plus a pressure bu1ld up valve
common to all cylinders. . i
The cylinders on the pull-out cylinder supports at the |
front are interconnected in such a way that the pressure |
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BT 2 The hydraulic phmp in the pump aggregate of the gondola
' starts up and the magnetic valve which is connected to
the pump aggregate releases the flow of oil in the
“direction of "Close Seat Safety Bars", i.e. retraction
~of the piston rods on the actuating chinders of the
“safety bars.

4.3 When all safety bars are closed, i.e. all safety bars
lie snug against the oassengers bodies, the operating

" pressure builds up until the pressure rellef valve is
triggered. [ This pressure is then maintained so long as

the hyvdaulie”pump continues to work.

‘4.4 When sufficient préssure (approx. 15 par) has been built

"up, this is signalled via a pressure switch.

:;_ 4.5 This manometric switchshad the effect of stopping the
" hydraulic pump after appfrox; 10 secs. .

4.6 This signal simultaneously rele@ases the swing for opera- -’

tion.

4.7 The built-up pressure will slowly decrease as a result

of normal internal gap losses.

" 4.8 When the operating pressure has undershot afcertain

. value, approx.. 18 bar, the pump is restarted.
4.9 This restart can only occur when the gondola is in motion.

4.10 The pump then works for a preset time of approx. 10
' seconds and then switches off automatically.
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2.4 To run the firgt counterweight up to the top“and also
to run the éondola up to the top while the second
-counterweight is attédhed, it is necessary to actuate
corrééﬁonding bUtfons on the erection control panel.
The weight or the gondola then swings until enough -

energy has been stored to be able to run to BDC in a pro-

grammed curve. If the stopping position is not reached
exactlty. it can be.corrected by using the inching con-

trol buttons on the control panel for erection and .

assembly.

3. Control”Degk for Swing Operation

"The ‘control desK incorporates the following functions:

a) Current and vg@ltage mbnitoring for both pairs cof
motors

‘b) Diagnostic fittings for monitoring and fault finding.

¢) On/0ff/Stop/Start

d) Ride control buttons fof_.€winging and looping

e) Stop at top

£) Ehergency cut-out button

g) Swing curve selector switch

"h) Automatic control selector switgh

i) Key-operated switch

j) Light switch

k) Diverse control and signal lamps

'4. Seat Safety Bars

Drawing No.

4.1 After the passengers have taken their seats, the seat

safety
' bars are closed from the control desk in the cash booth by

pressing the "Start" button.
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1.

1.2

1.3

1.5

II. Description of Function

4

General

In the pauses between operation phases, the drive

motors and also the switchboard must be protected

against corrosion damage by anti-condensation heaters.

To operate the anti-condensation heating, the main

light on the switchboard must remain switched on.

During long periods of storage, the switchboard must
remain conpetted to the normal lighting mains. For

this purpose, sfemove the earthed-contact type plug in
cabinet G1 and /esfablish a connection to the lighting

mains.

Also connect the motorsCable +G2/X 6 .to the lighting

mains via an intermediate coupling.

To start operation, the main gwitches must be switched

on: - _ :

1. For installation: the right-hand'main switch.

2., For lighting and the caravan: the. left-hand main
switch.

Erection and Dismantling Control Panel

Connect the control cable for the erection control panel
for erection installation on the switch box.

The control panel for erection and dismantling has one

cable and one plug.

A special chahgeover switch from "Assembly and Erection”

to "Operation” does not exist.
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'fthrouéh-and‘then-Swings'back to stop at BDC.-

_'Imporéanéz "When the locking pin is slid in, this trig-

' gers malfunction alarm signal 16 (see malfunction
~alarm code) . '
After the locking pin has been returned to the
operating position for the next step in instal-
iation work, tﬁe malfunction must be acknow-
ledged in the switch box and the key-operated
ewitch (On/0Off) pn the installation panel be
agtuated.
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- 11.: Dismantling the SWing : T o

Dismantling the swing is the same procedure in reverse:

11.1.Run the gondola to the top and detach the first counter-
seroay: weight. |

'11.2 Run the gondola to thg boptom and detach the gondola.
1i73_Run tﬁé;second counterweight to 'the bo;tom and detach.
fi;;iéfiééi;ﬁe-ﬁqqm to £h§‘h¢r%zpﬁtai'aﬁd_lock.

~m*~41;5 Detach tﬁe pendulum support.
11.6 Lower the tower.

11.7 Detach the decoration$ amd“boom. ‘

Important: Use locking pins for“ereetion and dismantling
work!
If this is not done, the Mnbalanced weight of
the counterweight or the gondola could cause
these to swing down fast and endanger the

fitters.

11.8 To lower the counterweight or to lower the gondola:

a) Actuate the selector switch.

b) Actuate the start button.

Thé swing starts with 10 ¢ of the max. motor speed.

If the drive switches from driving to braking, the

swing runs to bottom dead cehtre in the same way that

it runs to top dead centre during erection. ) _

Should the weight or the gondola not stop immediately .

at bottom dead centre due to momentum, it swings
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“ 10. Final Installation'ngg

14

10.1 Make sﬂfe that the pallet is parallel to the gondola.

10.2 Check the distances between the pallets and the
gondola.

a) The height'bétween the footboard and the top edge
of the pallet

_ v
min. 460 mm Q OLPL{ ¢ﬁ‘3ﬂ0“

b)Y Twé€ horizontal distance is automatically set
corréctly by pegging the pallet onto the centre

sectiong
10.3 Place supportsblocks under the transport pallet in

such a wayv that sthere is an air gap of approx. 5 - 10

mm between its wheéels! and the rails on the centre

section.
10.4 Set up the platform in a€cordance with the drawing.
iO.S. Attach the rai}ings and panels.,
10.6 Put up the cash booth.
10.7 Lay out the cables.
10.8 Conneét the main control Qesk.
10.9 Erect the rear wall and the facaée.
10.10 Atﬁach and connect the strip lighting.

10.11 Check the fuses of all plug-and-socket and screwed *-3
" econnections - insofar as these are provided.

10.12 The swing is ready for operation or ready foxr demon-

stration to the local building supervisory authorities.
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Remaining Decorations

Attach the bottom panelling sections.

Running the Gondola to the Passenger Access Position

a) Releas:e\ the locking pin.

b) Selectér switch "Counterweight to top"

c) The gendola will stop automatically in the passen-
‘ger accésé.pbsition (bottom dead centre).
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-..7. . Attaching the Second Counterweiocht

7.1 Key-operated switch "On"

7.2 Release the iocking pins.

7.3 If the pins are jammed: Move the ship backwards and for-
wards by hand to take the strain
off the locking pins.

7.4 To run the gondola round to the top, follow the same
procedfire~ag for running the first counterweight round

to the top.

_ -7 7.5 The stop brake wofkKs in the same way as for running
. . | . -+ . .the first counterwéight round to the top and again it
is important to find the exact'position to he able to

. —— slide in the locking pin. Vv
7.6 Slicde in the locking pin.

7.7 As was the case when attaching the first counter-
weight, an uncontrolled swing down”of this weight
or of the gondola does not endanger {th€ overall struc-

ture in any way.
7.8 1In that case repeat the manoeuvre.

7.9 After locking the swing arm with the locking pin,
bolt on the second counterweight.’

[Tightening torque: Ma = 1400 Nm
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6.19.3 Lift the ship by means of the hvdraulic cylinders

and attach it in as horzontal a position as possible.

6.19.4 After attaching the carpet, check that it is lined
up parallel by measuring the distance to the centre
section.

If the angle'of tilt is too great, repeat the attach-

' in@ procedure.

IMPORTANT: Observe Section 5.2 and make sure that
N R ;e the couplings are oput together in such

a’way as to be free of play.

- IMPORTANT: Although it does not affect proper function-
. S ing if(the gondola is attached at an angle,
; . - the footbodrd could strike against the plat-

—_— o form.

6.20 Move the transport pallet intq position for mounting

the platform and peg it in positiongswith locking pins.
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6.17 Two drilleg.heles:for bolts in the-flange connection

. : - between_the gondola linkage and the swing arm are
blocked by the adjusting frame between the two rotat-

' ing parts of the gondola linkage. Now remove the ~
frame and insert the remaining bolts.

6.18 ~When the gondola is finally fixed in position, lower
" the transport pallet and set it down on the rails.
" First remove the pegs on the lugs of the gondola.

6.19 Aligning the Gondola When Attaching It to the Swing Arm

6.19.1 Aligning .the centre section has been completed.

6.19.2 - Aligningl tie Gondola

a) The locking deVice between the two parts of the

- — gondola linkage_which can rotate in relationship to

‘ -7 ". each other ensures/ ghat the top flange surface of T
the gondola linkagé~is always .parallel to the gondola.

b) The swing arm must be bréught to the vertical position.
"This can be checked by:
1. measuring the distances from“theZflanges to the
centre section using a tape measure, or
2. by means of a spirit level laid against the flange.
If any correction is necessary, this may only be
carried out within the range of play of the locking

pin .at the head of the tower. .

Corrective Action:

. "”‘”‘,
. On the bottom right-hand motor as seen from the back, i
there is a four-squared section on the shaft of the
electric motor. Turn this squared section using &

suitable tool.
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‘Bring ‘the wheels.on the trénsport pallet into
p .
© position.

Lower the transport pallet onto the rails of the

centre section.

If on lowering the transport pallet it is found that

‘the wheels are not aligned exactly enough over the
rails of the centre section, the pallet must then be

shifted to the correct position as follows:

At eitherlend of the transport pallet there are lugs

'to which Jifting ropes or push rods can be attached.

If it is notdpdssible to budge the pallet by hand,
use the lorrys. 4The running rollers on the cylinders
must always be exdctly aligned with the direction of

pull!

Make sure that there is enough clear length of travel
for the rollers in the trough-shaped support.

Set the pallet down on the railg/in its final position
and retract the supporting cylindefs so far that they
cannot touch the ground during thewmex€“movement of the

_ transport pallet.

Push the transport pallet with the gondola’and gondola
linkage under the swing arm,

‘Move the trough~shaped supports to the new position

and align correctly.

Extend the support cylinders once more and using these
raise the gondola so far that the mounting f£lange of
the gondola linkage comes to rest gently against the

mounting flange of the swing arm.

IMPORTANT: Here, the universal-joint shafts are to
be handled as described under 5.12 above.
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6.

_;Attaching the Gondola (Travelling Model)

After locking the first counterweight into the TDC
Position, the next step is to attach the gondola.

Bolt the gondola linkage onto the side of the gondola
via the connection flange of the gondola: do not
remo v e the adjusting frame.

Tightening torque for the fixing bolt: Ma = 800 Nm

Threads greased with MOS 4

- At¥ael /the figures

Release theffront stabiliser and swivel to one side.

Drive the tramspoft pallet in front of the centre

section at rights/angles to this.

Make the electrical connméctions to the pump aggregate

of the transport palletgs

a) Connect cable 28/+G2-X8/%0 the switchbox.

b) Connect the plug from the Hand control unit to the
switchbox on the transportpallet.

Pull out the supporting cylinder of gfhePtransport

o pailet; set this upright and lock in Position.

Align the trough-shaped supports to the horizontal
and arrange them in such a way that the rollers of
the cylinders of the transport pallet stand roughly

in the middle of the trough-shaped supports and paral-

lel to the transport pallet.

Raise the pallet and remove the vehicle. When raising

the pallet, make sure that it is always horizontal.

Swing the front stabiliser under the pallet and lock

in position.

sy
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.- Attaching the Gondola-Stationary Model

.“Atta-__chih'g_'the Figqures ' - _ .

Using two cranes, lift the gondola complete with its
transport pallet off the transport vehicle (without

Since the centre of gravity does not lie in the middle,
the pallet must be lifted by means of a lifting cross-
beam, whereby'theﬁliftinqvc0nnection between the
croSsheam and the crane hook must be long enough.

4A g B* — Lrossheam ' e

‘ Weights: *) '
\ J )] A =8 = approx. l'500

Gondola: approx. 4500 kg

_Pallet: apprax. 4000 kg

Total approx. 8500 kg

72n§ | . : 245m

IMPORTANT: For aligning the gondola see "Travelling

Bring the wheels on the transport pallet into position.

Set down the transport pallet on the rails of the

‘B
6.1
6.2
'the gondola linkage).
7 Gondola
i )
Paller
Model"
6.3
6.4
centre section.
6.5

Push the transport pallet with the gondola under the I

-

swing arm.

*) When the gdndola linkage is attached, the weights
are increased by 2000 kg. A = B = approx. 5,500 k¢

"with a non-central centre of gravity.
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6.9

6.6

By means of two cranes, lift the transport pallet

and the gondola so that the flange of the gondola

__comes into contact with the flange of the boom

(gondola linkage). This procedure must be carried

out with the utmost caution €0 that no horizontal

forces are applied to the boom.

IMPORTANT:

The flanges should touch only lightly
and as far as possible without any force
behind them. Any remaining air gap will

be taken up by tightening the fixing bolts.

Tightening torque for the fixing bolts:
Ma =800 Nm
Threads greased with MOS 4.

After the flanges have Jpeen bolted together, the four

fixing pins can be removeéds

Then lower the transport pallet’tmtil it rests on the

rails.

Bring the transport pallet into position,for mounting

the platform and peg in position with Jocking pins.
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5.9

5.10

 The drive units are also electrically disabled.

The weight runs back to the starting position.

The procedure for running the counterweight round

!

to the top can be repeated. .

After the #ystem.has'been locked with the locking
pin, it is possible to start attaching the gondola.

For safety'g sake, switch off the system by operat-—

ing 4sthe kéy—operated switch.

On the Stationary model, the gondola linkage is now

bolted oAtdwthe swing arm.

IMPORTANT:

The universal-jointsshafts are fitted as follows:

1. Turn top universalzjoint shafts outwards up to the
stop: '
right-hand shaft to the right
left-hand shaft to the left

5. Turn bottom universal-joint(shafts to the inside
up to the stop:
right—hand shaft to the left
left-hand shaft to the right

3. Turn bottom universal-joint shafts back by approx.
one coupling pocket.

4. Join coupling halves together.

5. When the ship is properly mounted, it should be
possible to move it up and down by some 1 - 3 cm
at the gondola ends.

This ensures that there is sufficient play in the
teeth.

6. If the ;hip can be moved by more than approx. 5 -
em, the couplings must be re-adjusted.

6
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_ ' ' The two rotating parts of” the gondola linkage are
secured against each other by a locking frame.

The lugs on the locking frame ock”™into two holes
on the flange connection between thef swing arm and

the gondola linkage.

After the gondola linkage has been attached with the
universal joint-shaft coupling inserted without any
play, the frame must be removed and the bolted con-

nection must be completed.
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5.2

B) Fault-Current Protective Circuit

The structure is earthed via its own ground rod. .

Earth wire circuit resistance max. 130 ohms.

Earthing line in the-struéture:

1) Open jumper in cabinet G1 between the N bar and
the PE bar.

2) Connection of the 4-core feeder line in_the clock-

“fwise rotation field -
Lt LN 13 - N

3) Connectfearth spike to the structure.
1 x 70 '

Attaching the First Counterweight . _

Adjust the arms so that gh€gcounterweight arm points
vertically to the bottom:

a) Selector switch "gondola to, top*

b) Briefly press the "Start" button mintil the "On”"
signal lamp lights up.

c) Press the "Start" butﬁon once more Jlarms rotate
‘round to the‘preéelected position).

d) The procedure can be interrupted at any point by
pressing the "Stop" button.

e) The hold brake engageé when the arms-are in
position.

£) Insert the locking pin.

Fit the first counterweight and bolt in position.

Tightening torgue Ma = 1400 Nm. J

3

Runninc the fir;t counterweight round to the top:
a) Pull out the locking pin.

.b) Selector switch "Counterweight to top".

c) Briefly press the "Start" button until the "“On"
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actuated in the mear time), otherwise:

1) PreSS‘thé "Start" button,

2) The arm tries to move round to the top at

' crawling speed. If the motion comes to a stand-
still, the system autcmaticaily switches to
swing start and the counterweight is automatical-
ly stopped at top dead centre (TDC).

. The hold brake on one of the motors automatically
holds.the weight securely in this position.

Slidesin/the locking pin.,

Important! :
Sliding in the’ locking pin switches off the drive
and the brake.

If the locking pin is no¥ lined up exactly enough
with the perforated plate 4o, be slid in, the position
can be corrected by inchifiggcontrol.

Correcting the TDC position

a) Actuate the selector switch: "Im€hing control
right" or "Inching control left".

b) Press the start button. _

c¢) When these inching buttons for assembly work are
actuated, the motors run at approx. 5 % of their
maximum speed as long as the start button is
pressed and develop only 35 % of their maximum
tcrque.

Should for any reason the counterweight come to a
standstill so far before or after the TDC that the
hold brake cannot hold it, the brake opens again by
having its power supply cut off as soon as the value
~of max. 2 % of max. speed is exceeded.
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4. Connection of the Feeder Cables

Connect 2 cables of 4 x 70 mmz'each in parallel
* "to the busbar in the switch box.

Switch box layout: Cables to tower

G3 | G2 AJ
QT

Cablessto platform

G4 | B

7. -

towards gondola -

For the earthing eonnections in the box see the
diagram earthing/fconnections between the switch
gear, centre sect¥on/and tower.

'A) Protective Multiple £arthing

1. 1Insert jumper (copper fishplate) between
the N bar and the PE bar in(Section G1.

2. Connection of the 4-core feedér in the
right-hand rotary field.

L1 L2 L3 N .
l—green/yellow
brown
blue

black

The system is earthed via the neutral conductor
of the Electricity Board.
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Coding and Identification Colours of the Plugs on the Switch Box Base

Plug Designétion Coding, Colour
+ G1 .- X1 16 pole 8 + 16 maize yellow
+ G1 - X2 24 pole 1 + 24 brown
+ G1 - X3 10 pole 5+ 10 black
+ G1 - X4 10 pole 1 + 5 green
+ Gl - XS5 6 pole 3 + 6 gfeen
+ G1 - X6 6 pole 1 + 6 maize yellow
+ G1 - X7 10 pole 4 + 6 black
+ G1 - X8 6 pole 1o+ 6 pearl white
+ G1 -~ X9 - polé - -
+ G1 - X10 6 [pole - grey
+ G2 - X1 30pole 1+ 10 " black
+ G2 - X2 3 pole 5 + 6 orange
+ G2 - X3 3 pole 1+ 6 maize yellow
+ GZ_eﬁxi 3 pole 10 + 5 green
+ G2 - X5 3 pole T+ 5 red
+ G2 - X6 6 pole 17+ 3 red
+:G2 - X7 16 pole 1 + N6 pearl white
+ G2 - X8 3 pole 10 + g brown
+ G3 - X1 .6 pole . 1 + 4 browﬁ
+ G4 - X1 3 pole + 6 orange
+ G4 - X2 - 16 pole 8 + 16 green
+ G4 - X3 10 pole 1 + 10 pearl white
+ G4 - X4 16 pole 8 + 9 black
+ G4 ~ X5 16 pole 1+ 9 orange
+ G4 -IXG_ 24 pole 1 + 12 maize yellow
+ G4 - X7 24 pole 1 .+ 13 black
4 G4 - X8 24 pole 12 + 13 pearl white
+ G4 - X9 16 pole 1+ 8 red
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i Further Cable Designations:
P - —
. ] Shunt Distributor + K3 Poles Coding - Housing Bottom Section
; + K3 - x 30 6. 1+ 4 + 6
i + K3 - x 31 6 L 5 + 6
|+ k3.- x 32 '3 500 v - T+ 10
LT YK S xT3000 6 1+
; + K3 - x 301 6 3 0+ 6
'+ K3 ~ x 302 10 1+ 10
+ K3 - x 303 6 4+
b + K3 - x 304 10 . 1+ s
’ + K3 - x 305 6 1+
;- + K3 - x 306 10 5 4+ 10
" + K3 - x 307 6 _ 1+ + 6
. Shunt Distributor + K6 Podes Coding ~ Housing Bottom Section
f’i |+ K6 - x 300 6 1 o+ 4
Il + K6 - x 301 6 .3+ s
+ K6 - x 60 6 1o 4 4+ 6
¢ + K6 -.'x 61 -~ 6 | ' + 6
+ K6 - X 62 3 500V + 6
Shunt Distributor + K7 Poles Coding = Hodsing Bottom Section
+K7-- x 300 6 1+ 4
+ K7 - x 301 3 + 6
+ K7 - x 70 1T+ 4 + 6
+ K7 - x 71 10 5 + 6
+ K7 « x 72 : 3 500 v . 1 + 10
_ Control Panel + P1 Poles Coding - Housing Bottom Section
-] +P1 -x6 . 24 14 12
@ +P1 - x 7 24 1o+ 13
. + P1 .- x 8 24 12+ 13
+ P1 - x 9 24 T+ 8
+ P1 - x 1 16 8 + 16

e — I:. X
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3.6

Establish the cable screw connections: L.

-a) For main feeder see Point I/A4.

Connection via 2 parallel rubber cables:
OZOFLEX HO7 RN-F4G70

with protective multiple earthing : each of 4 x 70 mm
with PE conductor networks : each of 5 x 70 mm

b)=Motor connections.
Connegction via 4 pcs. 1 x 95 mrn2

c) Connect [the) earthing cable coming from the tower

to the main~Busbar (switch box + G1).

IMPORTANT! .
It is essential to Makessure that the cable lugs main-

‘tain good contact. This”is why the screw connection

"is tightened with a torgue spanner.

Torques:

Main feeder: MD = 50 Nm (M12)

.Motor connections: M = 50 Nm (M12)

D
8O Nm (M16)
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3.7 Connecting the erection control panel:
| The plug must be inserted into the bottom section
_ for: +G4-X6, which is alsc used’ for the main con=
L trel desk BRSO '
3.8 Main switch for drive "ON"
3.9 Manual Control Unitsfor Aséembly and Erection

OO0

e

\/

[l o

O(

"Emergency cut-out"

(zed mushroom button)
"On!" (green lamp)

Key-operated switch
"On/Off£"

Inching lever "left"
Inching lever "right"
Weight to top

Gondola to top
Illuminated Start Button
Illuminated Stop Button
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Aligning the Centre Section:

This is best done-after the arms have been attached

. and ‘the electrical connections have been produced.

Carry out two measurements with the spirit level:

‘a) .lateral inclination:

ay the spirit level in the cutout of the centre

section.
b) forwardfor/backward tilt:

Hold the spirig~level under the swing arm along

the longitudinal axis.

(See -diagram overleaf)
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a. Lateral inclination

e

\ b. Forward/backward tilt.

. o
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2.25
2.26

3.3

Fitting the pendulum support:
The ggndhlum support comprises two parts. Insert
the bottom part on its bearing and belt in position.

" The top part is attached to the tower. Attach a -

quick-release locking device of the lifting rope
near the bottom mounting fixture of the pendulum
support. Connect the other end of the lifting rope
to the tower, release the pendulum support from its
holder. Gently lower the pendulum support on the |
rope and bolt together with the bhottom part.

Tightening torque of the fixing bolts: Ma = 800
Nm ‘ '
Thread greased with MOS 4.

For this puytpose, to bridge the air gap, slowly

lower theé tower by means of the erection. cylinder.

Switch off the efrection aggregate.

'Release the locking pins.

‘Installation of the Elgefrnical Switch Box

Lay the two gﬁide rails on, th&™gentre section and
secure with pegs. '

Place the switch box at the side of the tower on

these rails. The opening for the #£geder must be

at the front on the cylinder side.

Roll the switch box into the middle position and

secure.

_Important!'

Do not crush cables.
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~Establish all cable plug connections.

.| cabling plan.. All plugs are additionally coded by

pins.

Important:

All cables are numbered. The corresponding num-
bers are to be found on the lids of the sockets oﬁ
the switch box as well as on the cables. The
numbers cbrrespond_to their designations in the

Arrangement of the plugs on the switch box base:

" Drawing No.: 02.C09.00/03 A1

The”pluigs, are arranged on the switch box base in
such adway that all connections that go off to the
front areslocated on the left-hand side of the
switch box &ndl all connections to the steel struc-
ture of the centrensection, to the tower etc. are
locaﬁed_on the right-hana side of the switch box
base. Three lighting Sockets are located at the
back of the switch boX./ The main feeder cable
enters the switch box Hasgat its "front" end,
i.e. on the side facing thg'cylinder or the pen-
dulum support.

The plugs and sockets have multiple)protection
against mistakes -in connecting the switch box:

a) Their arrangement according to destination on
a particular side of the switch box base.

b) Lettering on both the switch box base and on the
cable.

¢) All plugs are coded by pins in such a way that
they cannot be inserted into the incorrect
socket. '

d) Identification colours as per drawing no.

e) The main feeder cables and the cable connections

to the motors -are firmly attached to the switch
box by screw connections. The tightening torque

for these connections must be adhered to by using

ERE e el R R RO
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2.
2.

2.

16

a7

.18

.19

20

Retract the hydraulic cylinders of the rear stabi-
liser as well as the front lifting device. Re-
lease and swivel the outriggers of the front lift-
ing_device.

Undo the transport securing bolts between the
tower and the: centre section.

On the centre section near the location of the
support, there are two ball cocks.

These ball cocks must be switched over. After
switching over the ball cocks, the erection cylin-
der is connected to the erection hydraulic system.

Raise the teower approx. 1.5 m.
Tufn/the hub through 90° so that the flanges for

-attdching the arms point tc right and left.

Fer this/purpose, use a ratchet crank to turn one
of the eleétric motors by hand .(the motor at bottom

right seen from the back).

.Then remove tﬁé ratchet crank and slide in the

locking pins to prevent the hub from turning while

the arms are attachgd? .

Attaching thé arms: .
Use lifting gear to position the arms on the
flanges of the hub maKipg sure that the identi-
fication numbers stamped=ipto\the metal between

the flanges of the arms and.thegSe of the hub are
in agreement. This ensures that7the correct
arm is attached on the correct Side.

Gently engage the claw parts of the couplings in the

corresponding pockets.

" There is no special alignment of the two coupling

halves in a circular direction,

IMPORTANT: Prior to joining the parts of the coupling
together, check to make sure that all rubber elements

are in position,
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2.21

2,22

oy
e)

2.23

Tighten the fixing bolts between the arms and.the

hub using @ torque spanner.

Tightening torque: Ma = 1650 Nm
IMPORTANT: The mating surfaces of the flanges on _
the arms and the hub must be free of all

0il and grease.
Threads greased with MOS 4.

Attaching the Boom Decorations:

The boom decorations consist of:

-panelling/encasing the swing arm

panellingg/encasing the counterweight

‘the cloud ineluding the supporting frame and onion-

'éhaped decorati¥ons on the counterbalance arm.

Assembly of the decorafiens follows the following

sequence:

a) Lock the arms to secure’them against turning further

b)
q)

£)

g)
h)

*)

Attach
Attach
Attach
Attach
Attach
Attach
Attach

(see Point
the

the
the
the
the
the
the

The bottom
the "carvet" has been fitted.

I 2.19)

assembly platforms(and railings
two top front panellidg sections *)
two top side panelling“sedtions *)
balcony

counterweight panelling section
frame for the cloud

cloud

panelling sections are not attached until

Erect the tower to an upright position. To do this,

extend the telescopic erection cylinder up to the stop.
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2.9
- (see . sketch).

2.9.1

2.9.2

The . centre sectlon is raised by extending the
hydraulic cylinders. The front support cylinders

. are automatically synchronised by being connected

in parallel whereas the rear stabilising cylin- .
ders are operated separately from each other.
By operating the rear cylinders separately (raig=-

#i¥ng and lowering),. the centre section must always

be kept roughly horizontal.
Lower the centre section by the followlng sequence

Raise the centre section and remove the transport
vehicle.

Depending on the ground clearance of the vehicle and
the natdre, of the terrain, it may be necessary to
push two/ small support bplocks under the centre
section at the)front and lower the centre section

onto these (lewér,the centre section at the front
and the back).

Telescope the cylinders on the lifting device and

push the small support bilccks from the cylinders

" of the lifting device backwards under the centre

section.

Push the trough-shaped sdpport tnder the cylinderx
of the lifting device. Lower\ the~centre section
onto the supports at front and rear. , Place a small
support block unaer the cylinder of gheyrear stabi-
liser and align the supports for operation (see
Point 2.10).

Raise the centre section and remove the support
blocks from under the centre section.

Prior to lowering the centre section onto the oper-
ating support blocks, the latter are to be aligned
and properly levelled using a spirit level (see
support plan).

Place wooden_boards (50 mm thick) on the support

.blocks. -

Lower the centre section onto the operating support
blocks. '
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Without additional support 1100

With additional support 1600
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2.13

""the bottom ﬁart on its bearing and bolt in position.

Fitting the Pendulum Support: | .

The pendulum support comprises two parts. Insert

The top part is attached to the tower. Attach a
quick-release locking device of the lifting rope near

‘the bottom mounting fixture of the pendulum support.

Confiect the other end of the lifting rope to the
tower, release the pendulum support from its holder.
Gently lower the pendulum éupport on the rope and bolt
togethe? withythe bottom part. .

Threads greased witH MOS 4. .

Tightening torque=of the fixing bolts:
Ma = 800 Nm.

If the tower was not lifted high‘enough to be able to
join together the top and /gttom parts of the pendulum
support, carefully raise the tower to the required
height using the crane. When setting the top part of
the pendulum support down on the‘bottom part, it is
particularly important to make sure ghat_the top and
bottom parts of the pendulum support ‘@re in exact flush
alignment as otherwise there is a risk of the support
buckling when the load is applied.

Once the pendulum support'has been completely assembled
and attached, the erection crane can be removed.

Release the locking pins.

For further handling instructions, see "Travelling Model__"..)_..
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1. Preparation of the Ground - Travelling Model
LT 7 :

Pféparation'df the ground in accordance with the
éﬁpport plan, Drawing No.
Measure out the ground area covered by the swing.
Prepare the boints of support. -
Determine the relevant heights:
The highest point in the ground within the area |,
‘covered'by the swing determines the height. of
the supports. See also instructions under Point
I/5. -

. 2. Prepafatdgh of ‘the Centre Section - Travelling Model

2.1 Drive theCentre section in position.

2 Connect up fhe power supély for the erection
aggregate: 380 W 50/60 cps.
Swing out the réargstabilisers and lock in position.

2.4 Pull out the front lifting device, swing down the
supporting cylinders /with foot and lock in position.

2.5 Onuneven ground and depepding on the height of the
chassis of the vehicle, ‘it may be necessary to sup-
port the hydraulic cylindersfof \the rear stabilisers
with one large and one small sappoent block (base
dimensions 1200 x 1200 and 700 %_7000. Make sure that
the support blocks are exactly positicned on top of
each other and that the contact surfices are clean.
If necessary, the cylinders of the front lifting de-
vice are supported by a small suppert block (base
dimensions 700 x 700).

2.6 On sloping ground, the support blocks supplied with
the swing must in turn be supported, e.g. by suit-
able shims, so that they are absolutely horizontal.

2.7 On sloping ground make sure that the additional
packing.uﬁder the downslope support blocks is high
eénough to allow the centre section to be lowered in .= ..

1

such a way that there is still a gap of 50 mm
between the centre section and the ground. .
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2.7

2.9

cecure the hub against turning while attaching the arms.

- are in ‘adreement. This ensures that the correct arm is

fitted on (the correct side.

attaching ;he—armé point left and right.

For this purpose, use a ratchet to turn one of the
electric motors by hand (the motor at bottom right seen
from the back).

Then remove the ratchet and slide in the locking pin to

Attaching the Arms:

Using 1ifting gear, run the arms up to the flange on the
hub, making sure that the identification numbers stamped
into «he metal on the flanges of the arms and of the hub

Gently engage the claw parts of the couplings in the
corresponding pocketsw, There is no special alignment of

the two coupling halves 4n a circular direction. .

IMPORTANT: Prio¥ to joining the parts of the

couplingstogether, check to make sure

that allerudbber elements are in posi-

tion.

Tighten the fixing bolts between thé arms and the hub

using a torque spanner.

Tightening torque: Ma = 1650 Nm
IMPORTANT: The mating surfaces of the flanges on
' the arms and the hub must be free of all

oil and grease. .

The boom decorations consist of:

Threads greased with MOS 4.

Attaching the Boom Decorations:

..

panelling encasing the swing arm

panelling encasing the counterweight
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the cloud including the supporting frame and onion-

i~ S
. - shaped decorations on the counterbalance arm.

- b)
Q)
d)
e)
- £)
9)
h)

*)

Attach

Attach
Agtach
Attach
Attach
Attach

the
the
the
the

a) Lock the arms to secure them against turning further
.- (see Point 2.7)
Attach

Assembly is carried out in the follbwing sequence:

‘assembly platforms and railings

the

the

the

two top front panelling sections *)
two top side panelling sections *)
balcony _
counterweight panelling sections
frame for the cloud

cloud

The bottom ‘paneddiing sections are not attached until

the'"carpet" has feen fitted.

. " 2.12 Use the crane to lift“wHe/tower to a position where the

ground.

ad

5 m

qrok9

| -,

Stroke a

outer flanges of the boom dre’at rightangles to the

Forces and Heights for Erection:

/F':lSCSG k¢ \\

1
—t

\\
A

i A A A i 4 LA S A T A A A i i 4 el Trrrryr




Nelislie gl

o o L ALFRED W. WEBER
Bedienungsanleifung - ancrinantabr GmoA 4G X
i . _ Am Dammacker 8-12

' D-2800 Bremen 1

e e . A L e
. |

I. Erection and Dismantling of the Looping Swing

1. Preparatibn of the Ground - Stationary Model

Preparation of the ground as per Supports plan, Draw-

ing No.

measure out the ground area exactly.

Prepare the points of support.

Détermine the relevant heights:
the/higrhest point of the ground within the area
where the swing is to be erected determines the
~height/ of) the supports. See also the instruc-

tions under~Point I/5.

Although the surface pressure {s adequate to set the .
swing down on normally solid ground, it is recommended
to set the bottoms of the suppdrts on a concrete base

with frostproof foundati@ns.

2. Preparation of the Centre Seftion - Stationary Model

2.1 Drive the centre section int® position.

2.2 Use a crane to lift the centre section off the
transport vehicle and to set it down on the
foundations. It may be necessary to use inter-
mediéte supports in order to fold out the rear
stabilisers and to lock these into position (see

also 2.3.)

Overall Weighﬁ of Centre Section:

29.0 tons Own weight
2.0 tons Additional load (e.g. .

_ decorations)

31.0 tons Gross weight \/
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2.2.1 Possible Lifting Arrangements for the Centre Section

— s

[. a) Lifting the centre section by the transport lugs
1 o on the tower b o
A | 8
i Lifting loads:
= . 0L A =22x9 tons ' o
T T B =2 x 6.3 tons
e L I | 30.5 tons
' \.Xn

b) Lifting the centre sectidn by the standard con-
.tadner corner lifting fittings (DIN 15190, Sheet 3)

A

1207\ ©)
7 — — - : :
_ s ' '
h el ; - g
— | . . _.Lifting loac: 31 -tons 38

—_———r—-—

When liftlnc the centre“section. with a c¢rane, the
slings or ropes of the liftdrgtackle are to be
ar;anged sO that they form a sppéad angle of max. 120°
(see sketch). The centre line ofgthe load attachﬁent
rope must not be more than max. 38.mm away from the
outer wall of the corner lifting fittingss

2.3 Swivel out the rear stabilisers and lock in position.

2.4 Undo the bolt connections between the bearing supports
on the hub and the centre section (see Detail X in
2.2.1).

2.5 Attach the crane tackle to the eye lugs on the head of
the tower. Required crane lifting force approx. 19000
kg (complete with booms, service platforms, decorations

O and cloud). T ELL

2.6 Lift the tower appron. 1.5 m. (approx. 5 feet).
Turn the hub through 90°, so that the flanges for
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Foreword L

The statidnary model differs from the travelling model
in that. the auxiliary hardware for.erection and disman-
-tling. is not: bullt in or, at the request of the customer,

only parts of it are built in.

However, since this auxiliary hardware can be retro-fitted
. at any times~this operating manual is valid for both

versions.
This auxiliary darxdware comprises:

1., Centre Section

1.1 Telescopic cylindexr for erecting the tower.

(ﬂn-f : 1.2 Pump aggregate with”0il reservoir, switch box and
‘{x . ' control system. ' _
7 — 1.3 Supporting cylinders i fhe rear stabilisers.
‘ 1.4 Pull-cut support cylindergiat, the front.
1.5 Changeover cocks and piping«4

2. Transport Pallet

2.1 Support cylinder with pull-out devices,
2.2 Changeover cocks and piping.

Erection and dismantling of the stationary model is analo-

gous to that of the travelling model.

To lift the components from the transport vehicles and to

move them into position, it is necessary to use a crane.

'f”“a'; _l_ Centre Section: 1.x 31 tons _
TNy o ' Pallet with gondola: 2 x 4.5 tons o B

For the lifting heights and component widths either slde‘

of the hook (required length of crane Jjib) see the sketches
e r*,_,..;..',-\.q T/"™ 4" . , h






