











D 2800 Bremen 1

2.2.1 Possible Lifting Arrangements for the Centre Section

a) Lifting the centre section by the transport lugs
on the tower

Ay g
1 ' : Lifting loads:
8 : b [+ A=2x9 tons
— = =1 B=2x 6.3 tons
J' 1Addit. load | 30.5 tons
4 \fxﬂ'

b) Lifting the centre section by the stahdard con-
tainer corner lifting fittings (DIN 15190, Sheet 3)

SN ©
e :
1 L R l :
& : '
Lifting loaa: 31 -teons) 38 _

When lifting the centre secfion with a crane, the
slings or ropes of the lifting tackle are to be
arranged so that they form a spread angle of max. 120°
(see¢ sketch). The centre line of the_ load attachment
rope must not be more than max. 38 mm away from the
outer wall of the corner lifting fittirgs.

2.3 Swivel out the rear stabilisers and lock in position.
2.4 Undo the bolt connections betweeﬁ 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

and cloud).
2.6 Lift the tower approx. 1.5 m. (approx. S5 feet).
Turn the hub through 90°, so that the flanges for
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2.9-‘

‘corresponding pockets. There is no special alignment of

attaching the arms point lelt 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
secure the hub against turning while attaching the arms.

Attaching the Arms:

.Using lifting gear, xun the arms up to the flange on the

hub, makdhg sure that the identification numbers stamped
lnto the /metal on the flanges of the arms and of the hub
are in agregment. This ensures that the correct arm is

fitted on the correct side.

Gently engage the claw parts of the couplings in the

the two coupling halves in.a circular direction.

IMPORTANT: Prior t6 joining the parts of the
coupling together, check to make sure
_that all rubber_elements are-in posi-

tion.

Tighten the fixing bolts between the arms and the hub

using a torgue 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.

Threads greased with MOS 4.

Attaching the Boom Decorations:

The boom decorations consist of:
panelling encasing the swing arm
panelling encasing the counterweight
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the cloud including the supporting frame and onion-
shaped decorations on the counterbalance arm.

Assembly is carried out in the following sequence:

a) Lock the arms to secure them against turning further

b)
c)
da)
e)
f)
g)
h)

)

(see Point

Attach
Attach
Attach
Attach
Attach
Attach
Attach

the
the
the
the
the
the
the

207)
assembly platforms and railings

two top front panelling sections *)
%

two top side panelling sections )
balcony

counterweight panelling sections
frame for the cloud

cloud

The bottom panelling'secﬁions are not attached until

the "carpet" has been fitted.

Use the crane to lift the“tower to a position where the

outer flanges of the boom*age at rightangles to the

ground.

Forces and Heights for Erection:

St
Lfﬂm:approx 9511

| ﬁ\
A\

" Fe21822Ckg
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. 2.13 PFitting the Pendulum Support:

2.14

2.15

The pendulum support comprises two barts. Insert

the bottom part on its bearing and bolt in position.
The top part is attached to the tower. Attach a
quick-release lodking 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,“Telease the pendulum support from its holder.
Gently lower.the pendulum support on the rope and bolt
together with’ the bottom part. .

Tightening torque ofsthe fixing bolts:
Ma = 800 Nm. '
Threads greased with MOS 4.

'If the tower was not liftéd High enough to be able to

join together the top and botk¥om 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 thatthe top and
bottom pafts'of the pendulum support are 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 Mcde_}._'_“- 9
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1. Prepvaration of the Ground -~ Travelling Model

Preparation of the ground in accordance with the

support 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 determires the height of
the supports. See also instructions under Point
1/5.

'2. Preparationfof the Centré Section - Travelling Model

2.1 Drive thé cehtre section in position.

2.2 Connect up the power supély for the erection
aggregate: 3804V '50/60 cps.

2.3 Swing out the redr stabilisers 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'depending on-the height of the
chassis of the vehicle, it maysbe necessary to sup-
port the hydraulic cylinders of _the rear stabilisers
with one large and one small support block (base
dimensions 1200 x 1200 and 700 x J00), Make sure that
the support blocks are exactly positioned on top of |
each other and that the contact surfaces are clean.
If necessary, the cylinders of the front lifting de-
vice are supported by a small support 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 .uider the downslope support blocks is high

enough to allow the centre section to be lowered in - =-- -

such a way that there is still a gap of 50 mm
between the centre section and the ground.
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2.9 :

2.9.1

The centre section 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 (rais-
ing and lowering), the centre section must always
be kept roughly horizontal.

Lower the centre section by the following seguence

(see sketch).
RafSé\ the centre section and remove the transport

vehicles
Depending’en the ground clearance of the vehicle and

the naturg”of the terrain, it may be necessary to

- push two small support blocks under the centre

2.9.4

2.10

.blocks. -~

section at the front and lower the centre section
onto these (lcwer sthe centre section at the front
and the back).

Telescope the cyllnders on the 11ft1ng dev1ce and
push the small.support_blccks from the cylinders

"of the lifting device backKwards under the centre

section.
Push the trough-shaped support under the cylinder

of the lifting device. Lower the centre section
onto the supports'at front and redrs/ Place a small
support block under the cylinder of thé rear 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 lowe:ing the centre section onto the oper-
atiﬁg 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

Lower the centre section onto the operating support
blocks. ' )
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2.13 Retract the hydrauliC'cylinders of the rear stabi-
liser as well as’ the front lifting device. Re-
jease and swivel the outriggers of the front lift-

ing device.:

2.14 Undo the transport securing bolts between the
tower and the- centre section. |

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

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

2.16 Rais@ /the tcwer approx. 1.5 m.

2.17 Turn &he hub through 90° so that the flanges for
attaching /£he arms point tc right and left.

2.18 Fer this purpgse, use a ratchet crank to turn one
of the electric motors by hand .(the motor .at bottom
right seen from/the.back). ' '

2.19 Then remove the rlatchet crank and sllde in the
locking pins to prevent/'the hub from turning while

the arms are attached.
2.20 Attaching the arms: ,
Use lifting gear to posifion the arms on the
flanges of the hub makingwsure that the identi-
fication numbers stamped into the metal between
the flanges of the arms and tHgSesof the hub are

in agreement. This ensures that’ the correct
arm is attaéhed on the correct side.
Gently engage the claw parts of the couplings in the
corresponding pockets.
" There is no specxal 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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@

Tighten the fixing bolts between the arms and the
hub using a torgque 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 boomsdecorations consist of:

panelling egncasing the swing arm

panelling entaging the counterweight

the cloud inciuding the supporting frame and onion-

shaped decorations™on the counterbalance arm.

Assembly of the decorations follows the following

sequence:

‘a) Lock the arms to secure €hem’ against turning further

(see Point I 2.19) _
b) Attach the assembly platforms,and=-railings
c) Attach the two top front panelling/sections *)

d) Attach the two top side panelling Sectdons *)

e) Attach the balcony

£f) Attach the counterweight panelling section

g) Attach the frame for the cloud

h) Attach the cloud

*) The bottom panelling sections are not attached until
the "carpet" has been fitted.

Erect the tower to an upright position. To do this,
extend the telescopic erection c¢ylinder up to the stop.
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Fitting the pendulum support:
The pendulum support comprises two parts. Insert

the bottom part on its bearing and bolt 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. Gehtly lower the pendulum support on the
rope and bolt together with the bottom part.

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

Threadygreased with MOS 4.

" For this pdrpese, to bridge the air gap, slowly

2.25
2.26

3.3

lower the tower by means of the erectiomr cylinder.

Switeh off the eregfion aggregate.
Release the locking_pins. '

Tnstallation of the Electrical Switch Box

Lay the two guide rails on the centre section and
secure with pegs.

Place the switch box at the side“of the tower on
these rails. The opening for the feeder 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.,

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
cabling plan. All plugs are additionally coded by .

pins.

Arrangement of the plugs on the switch box base:
Drawing No.: 02.C09.00/03 A1

The plugs are afranged_on the switch box base in
such a waythat all connections that go off to the
front are located on the left-hand side of the
switch box and all connections to the steel struc-
ture of the centfe section, to the tower etc. are
located on the right-hand 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 base/at its "front" end,
i.e. on the side facing thee+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
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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)l lateral inclination:

Lay /the) spirit level in the cutout of the centre

sectiond

b) forward or/ backward tilt:

Hold the spirif level under the swing arm along ’
the longitudinal aXis. .

(See diagram overleaf)
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\ b. Forward/backward tilt.

a. Lateral inclination

" — A —
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- tain good contact. This 5 why the screw connection

3.6 Establish the cable screw connections:

a) For main feeder see Point I/4.
Connection via 2 parallel rubber cables:
OZOFLEX HO7 RN-F4G70

- with protective multiple earthing : each of 4 x 70 mm2
each of 5 x 70 mm2

with PE conductor networks

b) M&tor connections
Connéction via 4 pes. 1 x 95 mm2

c) Connect the learthing cable coming from the tower
to the maifi busbar (switch box + G1).

IMPORTAN T! ‘
It is essential to make” sure that the cable lugs main-

is tightened with a torque/sSpanner.

Torques:
Main feeder: MD = 50 Nm (M12)
Motor connections: MD = 50 Nm (M12)

80 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-
trcl desk.

3.8 Main switch for drive ,"ON"
3.9 Manual Control Unit for Assembly and Erection

"Emergency cut-out"
<:> (red mushroom button)

: (:) "on"__(green lamp)

(:> Key-operated switch
|"On/Off"

'Inching lever "left"

Y /— Inching lever "right"
/ [ Weight to top
Gondola to top

lVIlluminated Start Button
Illuminated Stop Button

/' _‘

)/
/

O
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Coding and Identification Colours of the Plugs on the Switch Box Ba@

Plug Designation Coding, Plug 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

+ G1 - X5 _ 6 pole 3+ 6 green

+ G1 - X6 ' 6 pole 1 + 6 maize yellow
+ G1 - X7 10 pole 4 + 6 black

+ Gl - X8 6)pole 1+ 6 pearl white
+ G1 - X9 -Jpole - -

+ G1 - X10 6'pole - grey

+ G2 - X1 3 pole 1+ 10 " black

+ G2 - X2 3 pole 5 + 6 orange

+ G2 - X3 3 pole + 6 maize yellow
+ G2 - X4 3 pole 104 5 green

+ G2 - XS 3 pole “Ns red

+ G2 - X6 6 pole 1 + 3 + 6 red

+ G2 - X7 16 pole + 16 pearl white
+ G2 - X8 3 pole 10 + 6 brown

+ G3 - X1 6 pole 1 + 4 +3.6 browﬁ

+ G4 - X1 3 pole 4 + 6 + 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 - XS5 16 pole 1 + 9 orange

+ G4 - X6 24 pole 1+ 12 maize yellow
+ G4 - X7 24 pole 1+ 13 black

+ G4 - X8 24 pole 12 + 13 - pearl white
+ G4 - X9 ' 16 pole 1 + 8 red

@
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Further Cable Designations:

Shunt Distributor + K3 Poles Coding - Housing Bottom Section
+ K3 - x 30 6 + + 6

+ K3 - x 3 6 5 +

+ K3 - x 32 3 500v + 10

+ K3 - x 300 6 1+

+ K3 - x 301 6 3 +

+ K3 - x 302 10 1 + 10

+ K3 - x 303 6 4 +

+ K3 « x 304 10 1 +

+ K3 - x 305 - 6 +

+ K3 - x 306 10 5 + 10

+ K3 - x 307 6 1+ + 6

Shunt Distributor + K6  Poles . Coding -~ Housing Bottom Section
+ K6 - x 300 6 1 + 4

+ K6 - x 301 6 3 + 6

+ K6 - x 60 _ 6 1. + 4 + 6

+ K6 - x 61 6 5 + 6

+ K6 - x 62 3 500V 5.+ 6

Shunt Distributor + K7 Poles Coding - MHousing Bottom Section
+ K7 - x 300 1 + 4

+ K7 - x 301 3 + 6

+ K7 - x 70 1+ 4 + 6

+ K7 - x T 10 5 + 6

+ K7 = x 72 3 500 v 1 + 10

Control Panel + P1 Poles Coding - Housing Bottom Section
+ P1 - x 6 24 1 + 12

+ P1 - x 7 24 1 4+ 13

+ P1 - x 8 24 12 + 13

+ P1 - x 9 24 1 + 8

+ P1 - x 1 16 8 + 16
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‘Motar - Steel Structyre

Distribution Box on /i
Tower - /
Electrical Switch - /
Box
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Connection

Tower - Centre Section

X

K " B

Anchor__ . iea; Wall Groun Section Centra Podium - Centre Section
nchor . '

r near Wz'! Centre - to b‘i_estiaéigmﬂgwhen
Saction |G| , erecting
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Connection of the Feeder Cables

Connect 2 cables of 4 x 70 mm2 each in parallel
to the busbar in the switch box.

Switch box layout: Cables to tower

G3 | G2 &
y

Cables\ to platform

G4 | G1

\7 -

towards gondola -

For the earthing cennections in the box see the
diagram earthingicopnections between the switch
gear, centre sectiomand, tower.

" A) Protective Multi-ple Earthing

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

2. Connection of the 4-core feeder 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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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 structure:

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

2) Comnection of the 4-core feeder line in the clock-
wise rotation field

L1 - L2%/L3 - N

3) Connect earth/ spike to the structure.
1'x 70 | |

Attaching the First Counterweight

Adjust the arms so that the counterweight arm points
vertically to the bottom:

a) Selector switch "gondola to top™

b) Briefly press the "Start" buttonstptil the "Op“
signal lamp lights up.

c) Press the "Start” button once more (arms rotate
round to the preselected position).

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

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

£) Insert the locking pin.

Fit the first counterweight and bolt in position.

Tightening torque Ma = 1400 Nm. __J

Runnin¢ the first 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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5.7

actuated in the meartime), otherwise:

Press the "Start" button.

The arm tries to move round to the top at
crawling speed. If the motion comes to a stand-
still, the system automatically 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.

Slide in/the\locking pin.

Important! ¢ : :
S8liding in the loeXing pin switches off the drive
and the brake.

If the locking pin is Tiot kined up exactly enough
with the perforated plate /to be slid in, the position
can be corrected by inching” comtrol. - |

Correcting the TDC position

a)

b)
c)

Actuate the selector switch: "Inchinggpcontrol
right"” or "Inching control left".

Press the start button.

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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5.11

[N

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 répeated.'

After the system has been 1ocked with the locking

pin, it is possible to start attaching the gondola.

For safety's sake, switch off the system by operat—
ing the 'key-operated switch.

on the stafiohary model, the gondola linkage is now
bolted ontol the swing arm.

IMPORTANT :

The universal-joint’shafts are fitted as follows:

1. Turn top universal-joint shafts outwards up to the
stop: | |
right-hand shaft to the ‘right
left-hand shaft to the left

5. Turn bottom universal-joint shaffs\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 ship can be moved by more than approx. 5 - 6

cm, the couplings must be re-adjusted.

e
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- The two rotating parts of sthesgondola linkage are
secured against each other by aslocking frame.

The lugs on the locking frame lock into two holes
on the flange connection between thesswing 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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6. Attaching the Gondola-Statjonary Model

6.1 Attaching the Figures

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

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

A = |
T ' ~ Crossbeam ‘
. Weights: *) P
‘E \ . : A =B = approx. 4500 kg
2 ? Gondola “S ‘ Gondola: approx. 4500 kg
o~ . Palles : : Pallet: approx. 4000 kg
. ) Total approx. 8500 kg
12 m ‘ ‘ ' 245m

IMPORTANT: For aligning the gondola see "Travelling
Model"

6.3 Bring the wheels on the transport pallet into position.

6.4 Set down the transport pallet on the rails of the

centre section.

6.5 Push the transport pallet with the gondola under the ’

swing arm.

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

fat m mmmemAantrasl mrantre of aravitwv.
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6.9

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 so 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 fix;ng bolts:
Ma®= 800 Nm
Threads ,greased with MOS 4.

After the flanges have/beéen,bolted together, the four
fixing pins can be removed. '

Then lower the transport pallet until it rests on the
rails.

Bring the transport pallet into positidn for mounting
the platform and peg in position with locking pins.
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6.2

6.8

. Attaéhing_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 torgque for the fixing bolt: Ma = 800 Nm
Threads, greased with MOS 4 '

Attach the figures
Release the front stabiliser and swivel to one side.

Drive the transport pallet in front of the centre
section at right anglés\to this.

Make the electrical conné€ctions to the pump aggregate

of the transport pallet:

a) Connect cable 28/+G2-X8 tofthe sw1tchbox.

b) Connect the plug from the hapd control unit to the
switchbox on the transport pallet.

Pull out the supporiing cylinder of the transport
pallet, 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 alyays horizontal.

Swing the front stabiliser under the pallet and lock

in position.
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6.15

6.16

Bring the wheels on the transport pallet into
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 either~end of the transport pallet there are lugs.
to which Jlifting ropes or push rods can be attached.
If it is not possiblé to budge the pallet by hand,

use the lorry./ /The running rollers on the cylinders
must always be exactly 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 railsn,its final position
and retract the supporting cylinders.so far that they
cannot touch the ground during the next 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 flange 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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6.17

6.18

6.19
6.19.1

6.19.2

Two drilled holes 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.

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.

Aligaing the Gondola When Attaching It to the Swing Arm

Aligning/the\centre section has been completed.

Aligning the Gondola

a) The locking devi€e‘'between the two parts of the
gondola linkage which can rotate in relationship to
each other ensures“that,the top flange surface of
the gondola linkage is/always parallel to the gondola.

b) The swing arm must be broughts,t0 the vertical position.
This can be checked by:
1. measuring the distances from the flanges to the
centre section using a tape measure, oY
2. by means of a spirit ljevel 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,
there is a four-squared section on the shaft of the
electric motor. Turn this squared section using 2

suitable tool.
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6.19.3 Lift the ship by means of the hydraulic 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-
ing procedure.

IMPORTANT: . Observe Section 5.2 and make sure that
the couplings are out together in such
a way as to be free of play.

ing if_the gondola is attached at an angle,
the footbodrd could strike against the plat-

. IMPORTANT: Althoudgh) it does not affect proper function-

—— - form.

6.20 Move the transport pallet int@ position for mounting
the platform and peg it in position with locking pins.
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7.3

Attaching the Second Counterweight

Key-operated switch *On"

Release the iocking,pins.

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

To run thHefgondola round to the top, follow the same
procedure as _f£or running the first counterweight round

to the top.

The stop brake workS inm.the same way as for running
the first counterweight gxround to the top and again it
is important to find theleXact position to he -able to

slide in the locking pin. \f
Slide in the locking pin.

As was the case when attaching the(fipst counter-
weight, an uncontrolled swing down ofsfthis weight
or of the gondola does not endanger thesoverall struc-

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

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

[Tightening torque: Ma = 1400 Nm
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Remaining Decorations

Attach the bottom panelling sections.

Running the Gondola to the Passenger Access Position

a) Releaée the locking pih.

b) SelYector switch “Counterweight to top"

c) The gondéla will stop automatically in the passen~
ger acceés position (bottom dead centre).
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10.

10.1

10.2

10.3

10.4

10.5

10.9

10.10

10.11

10.12

Final Installation Work

Make sure that the pallet is parallel to the gondola. !!

Check the distances between the pallets and the

gondola.

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

min. 460 mm Q“WP‘{ w;ﬂ””

b) The horizontal distance is automatlcally set
correctly /by pegglng the pallet onto the centre

section.

Place support blocks under the transport pallet in
such a way that there $¢ an air gap of approx. 5 - 10
mm between its wheels and the rails on the centre

section.

Set up the platform in accorgance with the drawing.
Attach the railings and panels.

Put up the cash booth.

Lay out the cables.

Connect the main control @esk.

Erect the rear wall and the facade.

Atﬁach and connect the strip lighting.

Check the fuses of all plug-and-socket and screwed

connections - insofar as these are provided.

The swing is ready for operation or ready for demon-—

atration to the local building supervisory authorities.
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11. Dismantling the Swing
Dismantling the swing is the same procedure in reverse:

©11.1 Run the gondola to the top and detach the first counter-
weight.

11.2 Run the gondola to the bottom and detach the gondola.
11.3 Run the second counterweight to the bottom and detach.
11.4 Bring the_b®om to the hcrizontal and lock.

11.5 Détach the pendulum support.

11.6 Lower the tower.

11.7 Detach the decorations(and boom. .

Important: Use locking pins for/efection and dismantling
work! .
If this is not done, the ,unbalanced weight of
‘the counterweight or the gondola could cause
these to swing down fast and endanger the

fitters.

11.R To lower the counterweight or to lower the gondola:

a) Actuate the selector switch,

b) Actuate the start button.

The swing starts with 10 % of the max. motor speed.
If the drive switches from driving to braking, the
swing runs to bottom dead centre in the same way that
it runs to top dead centre during erection. )

Should the weight or the gondola not stop 1mmediately

at bottom dead centre due to momentum, it SW1ngs
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throﬁgh and then swings back to stop at BDC.

Important:

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-
jation work, the malfunction must be acknow-
ledged in the switch box and the key-operated
switch (On/0f£f) on the installation panel bhe

actdated.
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1I. Description of Function

1.

1.2

1.3

1.4

1.5

2.2

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 connected to the normal lighting mains. Fox
this purposé, 'remove the earthed-contact type plug in
cabinet G1 and/estédblish a connection to the 1}ghting

mains.

Also connect the motor £able +G2/X 6 to the lighting
mains via an intermediatescoupling.

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 changeover switch from "Assembly and Erection”

to "Operation” does not exist.
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2.4 To run the first counterweight up to the top and also
to run the gondola up to the top while the second
counterweight is attached, it is necessary to actuate
corresponding buttons on the erectiqn'control panel.
The weight or the gondola then swings until enough
energy has been séored 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 Desk forASwing Operation

The control desk dAincorporates the following functions:

a) current and voltage.monitoring for both pairs of

motors
b) Diagnostic fittings for menitoring and fault finding.
c) on/Off/Stop/Start U
d) Ride control buttons for swinging and looping

e) Stop at top

f) Emergency cut-out button

g) Swing curve selector switch

h) Automatic control selector switch
‘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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4.2

The hydraulic pump in the pump aggregate of the gondola
starts up and the magnetic valve which is connected to
the pump aggregate releaseé_the flow of oil in the
direction of "Close Seat Safety Bars", i.e. retraction

_of the piston rods on the actuating cylinders of the

. safety bars.

4.5
4.6

4.7

4.10

When all safety bars are closed, i.e. all safety bars

‘1lie snug against the passengers' bodies, the operating

pressuré builds up until the pressure relief valve is
triggered. ~This pressure is then maintained so long as
the hydaulic pump continues to work.

When sufficien€t préssure (approx. 15 bar) has been built
up, this is signalled”via a pressure switch.

This manometric switch shas) the effect of stopping the

"hydraulic pump after approx. 10 secs.

This signal simultaneously releasés the .swing for opera- -

tion.

The built-up pressure will slowly decrease as a result
of normal internal gap losses.

When the operating pressure has undershot a certain
value, approx. 18 bar, the pump is restarted.

This restart can only occur when the gondola is in motion.

The pump then works for a preset time of approx. 10
seconds and then switches off automatically.
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4.11 Securing the safety bars against inadvertent opening.

The saféty pars have multiple protection against in-

advertent opening:

a) Pilot operated non-return valve common to all
cylinders in the pump aggregate.

b) In locked condition, closed control slide valve
cuts off the flow of oil.

c) Pilot opérated non-return valves in every'single
cylinder. o |

d) Auteématic restart of the pump whenever the pressure

- im the pipéline drops.

A hose break or any other leak in the system would be
immediately noficeable by the pump not building up any
pressure after gthe second start and the gondola not

Hstarting to move.

During opefatién, thi€ fesults in a malfunction alarm.

Even then, the passengers/aresstill out of danger
because every 51ngle cylinder has 1lts own non-return
valve to isolate 1t from any leak’.

Hydraulic System for Centre Section

The hydraulic system of the centre section 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 build-up valve

common to all cylinders. .

The cylinders on the pull-out cylinder supports at the

front are interconnected in such a way that the pressure

°

1
I
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is applied simultaneously and uniformly 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 ' '
restriétors.

Each cylinder is,fitted with a pipe break safety
device so that, in _the case of a hose break, the cylin-
der automatically stops at its current height. '

Should a2 magnet not respond to electrical signals,
every'magnefic valve on {eVery magnet has a rubber cap
for emergency-opération by hand. Por_the erection proé
cedure, the shut-off cocks on/the _centre section must |
be switched over so that the hydraulic oil is fed to

-

the telescopic erection cylinder.
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6.

61

6.3

_after a short returf swing depending on the load. : ’

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.

. Pressing the stop button triggers the brake.

During looping, braking is triggered at top dead
centre. The gondola comes to a standstill at approx.
130° on the far/Side of the circle and from there

returns to the pasSenger access position, if necessary

During swinging, brakind starts immediately after the
stop button is pressed. /Thejgondola returns to the
passenger access position aftér one ‘or several swings
depending on the load. As sgop”a@s the gondola has come
to a standstill in the passenger access position and
the stop brake has engaged, 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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6.4

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

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

releases the looping routine which is initiated by
pressing. the looping button.

If the swings do not reach these reversal points,
the looping command is stored until they do.

Loopingfcan be executed clockwise or counter-clock-
wise from the spectators' point of view.

Following looping, it is poésible to select swinging
or looping .in the other direction by means of the
button. The transition is preceded by a stop rou-
tine correspondlng ‘to/.the braking manoeuvre. .This
routine begins at TDC 4fid/@nds at approx. 130°. From
this point, the swing starpt€ looping in the opposite
direction or normal end to-end swinging.

Automatic Ride Progrémme;

Set the automatic selector switch tg.programme 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

Selector Switch on
Program S£ep | 1 2 3
Swinging | until 130°.are reached on
‘the right side
Looping clockwise - 1 x 2 x 3 x
.Stop at top 10 secs. 10 sec¢s. 10 secs.
Looping, counterclockwise 1 x 2 x 3 x
Stop at‘top'. o - - 10 secs.
| End of prograﬁ ': | ~at BDC, gondola returns to §DC

Open seat safety'bars aut 6 matdic

‘Passenger Access Position:

- The gondola automaticaliy returns from swinging or loop-

ing to the passenger access position,/ In this position
it is safely held by the stop brake se.that the passen-

. gers can leave and enter the gondola. An _inglination

of approx. 2° is permissible.

Emergency stop from looping:

If the emergency cutout buttoﬁ 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.

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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possible route.

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 can be expected to continue to loop two or
three more ‘times without power until it then swings
down and thrbugh without power until it comes to a
standstill.

Should the emergency stOp buttons fail,‘the key~operated
- switch must also be oper@ated. The gondola will then swing
(. ' down and through without pbwer until it comes to a

K standstill.

6.11 The gondola stops at Top Dead Cefhtres
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 t6 this and
into an eye on the frame of the pallet and is 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
z'. bar aggregate by means of a detachable tubular lever.
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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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. " III. Exceptional Operating Situations and Malfunctions
1. General

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 in non-cordoned off areas in order to
carry out”“maintenance and adjustment work must make
sure that/ they have constant direct visual contact
with the'operator of the swing.

A code of signals-must_be agreed between'the'oper-
ator and the maintenance personnel. .

Work carried out on the equipment during operation must
be kept to the absolute bareSt) necessary minimum.

To stop the gondola during operation, press the stop
N button. _

The shortest braking distance is proddced by the emer-
gency stop button. However this should fiot be used with-
passengers in the gondola. '

2. Power Faijilure

In the case of a power failure, the gondola continues
to swing until it comes to a standstill. The seat
safety bars remain closed. For instructions on how
to open the seat safety bars by hand in the case of
. a long power failure, see Point II 6.12.
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- The gondola stops in the'180° position as a result

of a technical malfunction:

In this éase 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 pecople pushing or pulling is
not enough:

- Attach the block and pulley tackle supplied with the

swing fintp the rod provided for. this purpose between
the colrftefweights and tauten the rope.

As soon as the couﬁterweight starts to move, the area
under the transport pallet must be evacuated immedi-
ately since otherwigesthere would be a danger of injury

'by the gondola as it/swings down and through.

Important: Never stand op the centre section. Use a
rope and pull from a safe distance. Keep escape routes

clear.

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

Ssafety Bars Fail to Open:
There is a hand pump on the safety bar aggregate 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 Hydraulic Hose or Leak in the Actuating .

Cylinder of a Seat Safety Bar:
Cylinder does not leave the locked pOSJtion.
Open the venting screw on the cylinder by reaching

thfough the floor plate.
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4. Undefinable Situations

immediately, this can be done by
the normal braking command

control desk.

Should operating or danger situations arise in which
operators consider it necessary to stop the swing

or by actuating the emergency cutout switch on the
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Faults

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, it is

‘never possible to completely exclude faults arising in the

course of time.

Existing and dévéloping faults are indicated by lamps and
numbers lighting ap on the control panel and in the switch
box.

1f the fault sdgnals cannot be ektinguished
by acknowledgement ©r if the fault is repeat-
edly indicated, thep 4t is a genuine fault. '

These faults are divided into twpCategories:
1) Faults which interrupt the xtide=

a) By braking the swing via the stop /fumction.
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.

c) 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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Tests S and 6

Set the counter wheel. The test lamp starts to flash.
' - Press the start button.
Press the button "Looping right" or "“lLooping left".
~After the first full revolution, press the test button.
The speed should increase.
As soon as the)speed is too great, the drive should cut out.
The display should show the same fault number as the number
on the counter wheel. The "Fault/Acknowledge®" lamp should
also flash. '
IMPORTANT! _
Oon no account must there be anybody in the
gondola during these tes€s!

Test 7

Set the wheel to test No. 7.

e
h ]

Press the test button and hold it down.
Press the start button while the test button is depressed.
Be

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 After completing these tests, reset the counter wheel to 0.
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5.3.5

Alarm
Signal

-~ a3 - - D
w N = O

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

' peviation in actual value for speed

Control monitoring

Overspeed (pulses)

Overspeed (tachometer voltage)

Start monitoring

not yet assigned

Overspéed "in top monitoring range
Controlfvoltage

Power supPly, "regulation"

Fault currefit 'protective switch DC drives
Fault currenf protective switch three-phase
current drives _ |

Phase sequence.monitoring

* Emergency cutout switch dperated

Locking pin

Plug monitoring ,

Power circuit fuse, DC drive
Contactor,ISWitch box ventilator
Contactor, Simoreg panel

Contactor, motor fan

Power contactors, DC drives

Exciting current monitoring

Hold brake monitoring '

Motor full protective system - warning
Mctor full protective system - switching off

" contactors, seat safety bar hydraulics

Operating time, seat safety bars
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32
33

35
36
© 37

Contactiess 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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‘5,4 Fault Finding Guide

5.4.1 Abbreviations used

LED = ;ight-gmitting Diode
CLS .= gpntactlgss Limit Switch
_ BDC = Bottom Dead Centre
-féPS = Fault gurreﬁt Protection Switch

5.4.2 Proceed as follows for the relevant fault signals:
Signal 01) Check’ the’ CLS at BDC for proper functioning.
As long as the,gondola stands at the bottom, the

plugiﬁ modules=214/5 in switch box field +G4 must
be illuminated. Theser signals must go out when

red LED on ‘theg”CLS and the green lamp No. 0 on ’

the gondola leaves BDC; L£ nd;, there is a cable
break or a locse terminal or the CLS is defective.

I£f this is in order, check whether there are any
signals from the angle encoders /For this, when the
gondola 1is at BDC, the top 8 gréenh 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 sliprin

. body. p
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Signal 02) Check whether the left-hand red LED B1 on PCB
(‘.' ~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

R 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.

Signal 03) Measure whether there is any speed-sensitive
) output voltage (tachometer voltage). If this
voltage exists, there is a fault in PCB -A1099,
which must then be exchanged.

signal 04) This faults necessitates exchanging PCB -A1107.
1f this doés not remedy the fault, it is essential
to refer Pack\to the manufacturer.

Signal 05) If this fault oécurs_while the gondola is swinging
06) without any excessS~-Speed being apparent, the fault
may possibly be cleared by exchanging PCB -A1107
(Fault No. 6) or PCE -A1099 (Fault No. 5).

]

If the speed really is too~gfeat, refer back to
the manufacturer.

Signal 07) Check whether the isolators Q21/22 have 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) Not assigned to a fault.

. Signal 09) 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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Signal 10)

Signal 11)

Signal 12)
13)

Signal 14)

Signal 15)

Signal 16)

Signal 17)

Check in switch box field +G4 whether the auto-
matic cut-outs F93 and F94 have been 1nserted_. p
If the cut-outs trigger, check for a short-circuit.

Check‘in switch box field +G4 yhether the motor
protection switch Q44 and the automatic cut-out
F91 have been switched on.

Check the microfuse in assembly -A1071. If the LED
B1 on PC Board -A1131 is lit, a supply voltage is
missing. These voltages can be measured in the four
jacks (red, black and blue).

Eliminate the earth fault and press in tﬁe fault
current protection switch.

Check whéther’the mains voltage is present at the
correct stréngth'on all phases. )

The mains voltage~tan,be read off in switch box
field +G1. The voltmeter can be switched over to
the different phases by means of a toggle switch.

Release the emergency cutouf switch in the control
desk or in switch box field +Gls/por +G4.

Check whether the locking pin in the tower head.

has snugged fully home and whether the corresponding
CLS is functioning. The red LED on the CLg.must

be 1lit.

Check in switch box field +G4 whether LED 4 on
module~A1.5 is 1lit. If not, there may be a cable
break or a loose connection.

Check plugs +G4 - X1, +G4 - X2 and +G4 - X3 to ’
ensure that they are correctly seated. "
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Signal 18)

Signal 19)

Signal 20)

Signal 21)

Check that all phases from the mains supply are
available.
Check the fuses in isolators Q21 and Q22 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
F21.1 and F22.1 and exchange if necessary. Check the
fuses. in isolator Q23 and the automatic cut-out F31,

Check~dn switch 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. _ _ : ’ i
If this is the case, check whether LED No. 0 on !
module -31.7 and LED No. 1 on module -2A2.7 are 1lit. '

If not, there is a contact” fault, e.g. cable break,
loose terminal etc. ‘

Check in switch box field +G2 /whether the automatic

cut-out F34, the motor protection switches Q43,

034.1 and Q34.2 as well as the FCPS F34.1 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 1it, this indicates a contact
fault, e.g. cable break, loose terminal etc.

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

A9 9 A7 T anA A2 4 are cwitrhad oano
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Signal 22)

Signal 23)

Signal 24)

Check plugs +G2 - X1, +G2 - X3 and +G2 - X4 to
ensure that they are correctly seated. (.

Contactor K32 must have energized.

-LED ﬁo. 4 on module =~A2.7 and LED No. 5 on module

-A1.6 must be lit.
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
=224 7ymust be 1lit.

Check whether the ammeter registers'exciting

current.
The rated value is 6 amperes.
Check in switch box' field +G4 whether LED No. 3 (.

on module -A1.7 is71lit.

If the LED is not lit and no exciting current is
present, refer back to thé manufacturer.

Check in switch box field +G4“whether LED No. 7
on module ~a2.7 and LED No. 4 onémodule, ~A1.8
are lit. ‘

&

In the gondola position in which the brake is to
hold the gondola, both LEDs must be lit, otherwise
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 field +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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Signal 25)
26)

signal 27)

Signal 30)

Signal 32)
35)

%

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
cut-out F33 and the motor protection switch Q33.1

are switched on.
Check plug +G2 - X5 for correct seating.
Contactor K33.1 must have energised.

LED No{ 5 6n module -A2.7 and LED Nr. 6 on module
-A1.6 must be=l1lit.

Check whether the seat safety bars execute the move-

ment demanded by=the control command.

When the seat safety barsgare closed, the lamp on

the control desk must lightsup.

- heak—tl c C e A l

et 33 s ] L&) . c 1.
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

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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Iv.

Maintenance Instructions

1.

1.1

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.

AftéT ‘cleaning, bearings must be regreased in order

to restore cormsion protection.

Electricdal“connections, distribution boxes etc.
must be reclosed with great care after they have

been opened.

Packing boxes/glandg must be resealed with silicon

rubber if necessary.

IMPORTANT:

During wintexr storage, the motors and the electrical
switch box must be protected by connecting the anti-
condensation heating. This is done by connecting
cable +G2-X6 as well as the earthing contact type
plug. 1If it is not possible to cofnegt a power
supply to operate the anti-condensatiop’ 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 temperas

. tures of under approx. 20° c.
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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 lighting voltage are

switched off
b) the locKing pin is inserted.

®
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Lubricating Instructions

Lubricating and Maintenance ’
Period: ' -

Large Top Drive Ring
on the Hub

Téothing, accessible through' Daily, but at the latest when
the flap in the protective bare metal patches are seen
box, lubricate at slow speed. on the sides of the teeth.

Procedure:
1. Run<the gondola to TDC.

("Start" (button + "Stop
at Top" button)

2. Press the button "Loeoping

Right" or "Looping Lefs", . ’
depending on which side7of ‘

the drive ring is to be
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’

40 hours of operation)

aporox. 3 cm3 of grease per

greasing nipple
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2.2

2.3

Lubricant:

Parallel Drive

Toothing for the parallel
position maintenance drive in
the tower and on the gondola
linkage:

Thistoothing is not visuallv

accessible. For this reason,
greasingyissvia greasing

nipples.

There are 2 nipples. located .
next to each Wagner gearing

set.

Drive Ring Ball Bearings

In the bearing on the gondola
linkage

Universal rolling bearing
grease or see Table of Lubri-
cants

Daily or after max. 10 hours

of operation

Daily press in approx. 4 - 6 cm
grease in each nipple and then
run the swing through several
revolutions right and left

under no-load.

2 x weekly (approx. every 30 -
40 hours/ of operation) approx.

3 cm3 grease per greasing

" nipple

Lubricant:

4 pcs.

Universal rolling bearing
grease or see Table of Lubri-

cants

Cyclo Reduction Gearing

on the tower

(flange-mounted onto the

Siemens electric motors)

annually

see separate maker's manual
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2.7

4 pcs. Wagner Gear

on the parallel position
maintenance drive:

2 x on the hub
2 x on the gondola linkage

These gears are hermetically Oil level up to oil level
sealed to be pressure-tight sight glass
and can thus be operated in

any positidn 0il capacity per gear 2.5 1
Lubricants: - ‘ see separate maker's manual

Change the ©0il once a year

bniversal-Joint Shafts

Slide'BloCk : | Maintenance-free
Universal Joints apnually
Lubricant Universal grease
Other Plgne Bearings periodically
Lubricant ' Universal grease

Hydraﬁlic Circuits

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

Seat Barriers

in the carpet (gondola) Check oil level daily

o
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Lubricant

Assembly Hydraulic Systems

On travellin@ models, in the
centre section or in the
transport pallet of the ship

Electric Motors

Depending ©n\the climate or
the location Mhere the ride
is operated, the motors must.
be blown through® fromitime to
time with dry air. a

Hydraulic oil, see Table of
Lubricants

Check o0il level prior to each
assembly

Hydraulic 0il, see Table of
Lubricants

périodically'

Make sure that the ventilation

apertures are kept clean

Greasing the bearings of the

regularly

main motor after approx. every 2000 ‘hours

Lubricant

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-

lated joints, hinges and pins
on supports etc.

Lubricants

Multi~-pupnDose rolling bearimg

crease

periodically

Multi-purpose grease
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Slip Ring Assembly:

Rolling bearings are per-
manently greased.
Regrease after dismantling.

Lubricant: | Multi-purpose grease

Carbon Brushes

Check forswear of the brush periodically
itself, check/that all links

and joints runfedsily

IMPORTANT: Check ©nly when
de-energised.

Fixing Bolts

For tightening torques and
instructions . see overview drawing
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Maintenance Regulations for Slip Ring Assembly

Maintenance covers

a) slip rings
b) brush holders

¢) 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.grease. If this cannot be done to the required
degree} tHe slip rings and brushes must be cleaned at
reqular’ intfervals. For the same reasons, do not use
contact gréase., Rough areas on the slip rings must be
smoothed in 'good=time-using fine carborundum cloth;
the grinding dustmust then be removed.

b) Brush Holders

The brush holders must be/firmly seated on the pin.
When connecting the brush holder. cables, make sure
that the clamping screw, which also serves as the
terminal screw, does not become loose.

It must be possible to move the brush lolder 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 checkéd 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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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-—
tiaTnot to mix brushes of different ﬁakes, since the
different properties of the brushes will make current
distridution uneven and result in the brush with better
conductivesproperties being exposed to greater wear.
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Recommended Grease for the Toothing of the Parallel

Position Maintenance Drive

a) Toothed ring on the
gondola linkage

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

Makers Type
Carl Bechem GmbH Berulit 443

WeststraBe 120
5800 Hagen-Vorhalle

Tel. 02331 / 30 70 96

ARAL Aralub LFZ 1
SHELL Shell Grease S 8327
BP Long-service grease
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Recommended Lubricants for the Track and Toothing for INA Rotating Gear

Make Lubricant for Temperature Range °C ?hawpoint Worked
Track Toothing permanent short-term C Penetra-
: tion
Aral Grease HL' 2  Sinit -35/+120  -35/130 190 265-295
i FZ 12
Grease
LFZ
BP Energrease Energol  -35/+120 -35/130 . 190 265-295
| LS 2 WRL |
Castrol ~ Spheergl AP 2 Grippa § -20/+120  -20/130 = 195 265-295
Spheerol APT 2 -20/+120  -20/130 180 280
Esso Beacon 2 Surret -30/+120 -30/125 185 265-295
fluid 30
Gulf Crown Grease | Luflcote  -30/+120  -30/130 195 277
No. 2 No. 2 .
Mobil Mobilux 2 Mobid - -30/+130 -30/140 182 - 265-295
tac E
Shell  Alvania Cardium (2074315  -20/130 185  265-295
Grease Fluid D
Fluid 12
Texaco  Multifak 2 Crater  -20/+120" | #20/130 200  265-295
2 X Fluid ‘
Valvoline LB-2 FGC -25/+110 +120 180 . 260-280
(20~ 2 GearSHIELD
LL’m pm“E w FLUtO = Aerosol

CaerelCE
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. 3.3 Rolling Bearings and Plain Bearings, General

3.4 Hydraulics

ISO Viscosity Class
DIN 51 519

Agip
ARAL
AVIA

BP
Castrol
] . Chevron
<. . ECUBSOL
ELF
ESSO
FINA
Fuchs
Gulf
‘Mobil
Optimol
Shell
SUNDCO
TEXACO
TOTAL
VALVOLINE
WISURA

Multi-purpose Rolling Bearing Grease

IS0 VG 68

Agip OTE 68

Aral Kosmol TL 68

AVILUB Turbine 0il CS

BP Energol THE 68
PERFECTO T 68

Chevron OC Turbine 0il 68
on enguiry

ELF MISOLA H 68

TERESSO 68, TRO-MAR T 68
FINA/BAKOLA 68

RENOLEN ¢4DTA 20

Gulfcrest /468

Mobil D.T.E,L~-0il Heavy Medium
on enguiry

Turbo 0il T 68

SUNDVIS 931 IS0 68

Regal Oil R & O 68

Total Preslia 68
VALVOLINE Turbine 0Oil 3 8§
WISURA DT 68
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V. General Remarks

1. List of Weights of the Main Components

Centre section

. Assembled for transport aéprox. 31,000 kg
' Gondola 4,800 kg
Transport pallet 3,500 kg
Transport pallet + gondola 9,000 kg

Swing arm 2,850 kg

Gondola linkage 2,000 kg
Counterweight arm | 2,700 kg
Countefweights 2 x 2,700 kg
Electrical switch box approx. 1,800 kg

2. Any snow or if€e/must be removed on each occasion

that the swing/is put into operation.

3. For the tightening torgues of the screws, see the over- O

view drawing.

4. All load-bearing components/ and drive components must
be checked at regular intervals to ensure that they
are in perfect condition.

5. Supports

The supports are to be inserted at the locations indi-
cated in the support plan.
The support dimensions are valid for a permissible
foundation pressure of max. 15 N/cmz.
The supports must be kept as low as possible.
They must be solid, and must have a stable footing.
If necessary, they must be secured by ground anchors
etc.

" Protect against the soil being washed away from under- .
neath by rain, running waﬁer, etc.
Sloping sites should be graded as far as possible prior

to installing the swing.
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10.

11.

For anchoring of the rear wall see Drawing No.

Produce the earthing.

In the case 0of equipment whose dimensions, capacities

etc. are reéulated by the authorities, the official
reqgulations must be observed. '

Prior to operating the swing with passengers:

a) The operating1personne1 must be thoroughly
familjarised with the equipment and the operat-
ing instructions. '

b) A number ©f pnoOrload ride programmes must be
carried out every, day wvriox to operation in
order to check that' the swing is ready for
operation.

The swing and its eguipmentsfiust be supervised at
all times during operation.s Any defects that arise
must be remedied immediately; jifsflecessary, oper-
ation must be terminated.

The gondola may be_loéded with max. 40 people
(calculated load per person = 75 kg). AS far as
possible, the load must be evenly spread (sym-
metrically on either side of the longitudinal axis
and on either side of the transverse axis).

The supervising personnel must ensure that the

passengers do not move onto the platform from
which the gondola is entered until the gondola has
come to a standstill and the passengers of the pre-
ceding ride have left the gondola.

b i th . e, adiimamsag

LS i e e
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12.

13.

14.

) 15.

16‘

17.

18.

The operator may not start the ride until:

a) all passengers are sitting on the seats,

b) all seat safety bars have been hydraulically
closed,

c) the passenger entry and exit platforms have
been cleared of all passengers.

If tumultuous crowds of people mean that there is

~ a danger of people being pushed into the space

normally ‘occupied by the nassenger gondola at BDC,
operation_must be stopped. |

The seat safetybars must not be opened until the
gondola has béen Xun to the o° position or within
the stated tolerancev. '

Leaning out of the gondola, stretching out arms and
legs, and taking animalsy fimbrellas, sticks and
other bulky or sharply pointed objects into the

‘gondola is prohibited.

Children under 8 years of age may, not use the ride.
Drunken persons are to be refused admittance to
the ride.

The régulations as per 15 and 16 above must be pro-

minently displayed on a notice.

Furthermore, for operating the ride, the pertinent
regulations, Points 5.1.1, 5.1.2, 5.1.6 and 5.1.8
of the "Guidelines for the Construction and Opera-

tion of Flying Structures" must be observed.

At wind speeds of force 8 or higher on the Beaufort
scale (corresponding to a wind speed of approx. 70
km/h) operation of the ride must be discontinued.

o
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VI.

Notes on Electrical Connections for Different Power

Networks

1. The basic version of the swing is suitable
for connection to the following power networks
(this applies both for the power drive units and
for the lighting elements).

380 v/ 50 cps
440 v/ 60 cps

% 15%

The swing is adjusted at the works for 380 v/
50 cps., -

Prior to connecting the swing to other networks,
an electriciah must carry out suitable conversions

according to ifistruetions.

Connection data related o a 380 V/ 50 Cps power

network

Rated current (drive and lighting) ‘ 380 amps

Short-time maximum current 450 amps

Fuse | 315 amps
alternatively 355 amps
alternatively 400 amps

Transformer operation 250 kva

Connection cables 2 cables each parallel

a) with protective multiple

earthing 2 pcs. each 4 x 70 mm?
b) with protective conductor
networks 2 pcs. each 5 x 70 mm®

When operating the ride with a power network of
440 V/ 60 cps

@ lighting transformer for 440 V, 70 kVA on the
primary side and 380 V on the secondary side must be

used.
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2. Special Voltage

220 V/ 60 cps three-phase current network
This voltage must be avoided!
The following currents can be expected:

mean curréent: 500 A
max. currents 700 A

Should this network be used, for both the power

drive units and the lighting elements of the swing

it is necessa_ry to fuse) a transformer designed for

\,'_' - 380/220 V on the seeondary side (with neutral con-
ductor) - ' |

When using this network or ‘any_other network other
than those described under 1.([above, it is essential

to refer back to the manufacturer.

1t is not recommended to operate the“fide with a

diesel generator. In any case, it is then essen-< .
tial to refer back to us Or to the manufacturer of
the electrical equipment, n_amely the Siemens company

in Bremen.






