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RESPONSIBILITY OF MANAGERS AND OPERATORS

The followihg remarks are a compulsocry condilion for the sale
operation of the ride:

1. In all cases the manager is ultimately responsible for the
safety of passengers during operation of the ride.

2. Selection of operators must corfespond to the demands made -
on them regarding operation of the ride.

3. The operator must devote his undivided attention to the
operation of the ride.

4. He must be acquainted with the functioning of the ride, its
safety devices, emergency devices, operating instructions
and ‘regulations, and ensure the safety of passengers and
safe rumning of the ride.

5. He must “h@ve complete and safe control over the unloaded
ride before hefoperates it with passengers.

6. If a malfunctioding occors operation must cease ilmmediately.

7. Malfunctioning may of#en be detected by a change in noise
. during operation. Iffthimssoccurs, one should leok for the
o cause and, if necessary, get in touch with experts to find
‘ the reason for any malfun€tioning.

8. The operator must insist on Mafntenance work being carried
out, as it is described in detdil 4in the operating instructions.
If he does not, he is obliged’ to £ease operation.

9. Before initiation the operator hdsfto &heck the ride on its
perfect working condition by performing™the ordered controls
~and the trial runs. .

10. The carrying parts as well as the motor driven parts are to K

' be checked on perfect working condition befofe each initiation. ¥
Damaged parts are to be substituted by perfect ones.
Furthermore it has to be observed that the ride is in safe
upright position during erection and dismounting. After
erection all parts have to be orderly connected and all
connecting parts and necessary anchorages have to be mounted
in a safe way.

Beo Bl T,

11. The complete operating instructions provided by the
manufacturer have to be kept at hand in the operator's stand
So that the operator can have a look at them at any time. '
"Upon loss, the manufacturer has to be immediately requested
to provide a new copy of the complete operating instructions.

12. During repair and maintenance works, the ride must be
: © cCurrentless, i.e. the main switch in the switch cabinet must
' be switched off. Should it be necessary to carry out
maintenance work while the ride is in operation, an additional
person to control the switch board is required.
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UBERNAIIMEPROTOKOLL

ACCEPTANCE CERTIFICATE

) fir
for
Rundfahrgeschdft ....... e -
Amusement Ride e e a4 s e e s
Auftrag-Nrais..op:. oo .. ceaee
Order No.:, Y &Y A U

Die ordnungsgemidBe,’voldstandige Aufstellung, Ubergabe und Einweisung
ist gemaB Kaufvertrag vome s ..-..-......

an den Kaufer/ oder dessen Stellvertreter, FaA. ..caciseeerrnncncensasn:

erfolgt am .....civvviintnaan .

The proper, complete erection, handimg-over and introduction of the
buyer/ or his representative ...... /0. &, ..

to the operation of the ride .

in accordance with the sales contract of(...L........ ... 0.

has taken place on ..... chi e e

Die Betriebs- und Wartungsanleitung sowie die gesenderten Hinweistafeln
wurde Ubergeben/zugesandt und erklart. Jeder Besifzer dieses Fahr-
geschaftes ist verpflichtet, sich beim Herstellerwerk einweisen zu
lassen und sich die neueste Fassung der Betriebs- und Wartungsanleitung
aushandigen zu lassen.

The Operating and Maintenance Instructions as well as the separately
given informative signs have been handed over/sent and explained.
Every owner of this ride is obliged to obtain introduction to the
operation from the manufacturer and to have the Operating and

Maintenance Instructions - latest edition - handed over to him.
Brémen, ...¢c.... t e s s e f et st s s st e s he e we s e
Hersteller Kaufer ‘
: Manufacturer Buyer
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I1. ERECTION

Drive the base trailer with the tower (:) to the site on
which the ride is to be set up.

Fold out the rear stabilizer C) ,» £it in the bracing stay
3) and secure the bolt with the spring pin.

Note:

All other bolts on the amusement ride must also always be
secured by .spring pins, even when this is not specifically
mentioned in the instructions.

Relgase both tie rods C) from the front stabilizer ()
to(thefbase, see Drawing No. A1-10.23.00.

Using” the 3, hydraulic cylindexrs in the base ~~ 2 at the
back,(:) andy1 at the front —1lift the trailer until
the front undercarriage is only just touching the ground
(the contrdlg for the 3 cylinders are located on the
erection aggregate (’).

IMPORTANT!

The rear cylinders (E) mast be run out far enough to ensure
that, when the centré€ segtion is fully levelled, the rear

axle aggregate is cled¥of the ground.

Using cranks @ » undo thesTocknuts on_the front
right-hand stabilizer and pudl/beth bolts out of the
front stabilizer/undercarriage  Assembly, see Drawing No.
A1-10.23.00. '

Drive the undercarriage away from“ches/Fide.

For the erection procedures, the base (:) must be supported
at the rear stabilizer (2) by means of £he _two rear

support blocks (:) and at the front undéf £he axles of

the front stabilizer on the base (point ).

The point must be the highest point of the terrain.
The base (1) is stéﬁﬁing correctly when that part of the
J4

rail on the base is exactly horizontal.

For improved surface pressure, the ground area under
the stabilizers must be filled with Sand and graded.

Retract the 3 hydraulic cylinders (é) + (:) into the base.
Swivel the front stabilizer (5) to the side through 90°.
Unscrew the sealing cap from the gate valve and screw
the gate valve @4 in up to the stop. These meéasures must

already be carried out on dismantling the ride and must be
left as they are during transportation.
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11. Using lifting tackle, first lift the gondola arm
away from the base . The arm must be swivelled to lie
at the same_angle as the counter-flange of the rotating
structure 69 .

The gondola arm is on the left side of the base looking

in the direction of.travel, and it must, still looking in
the direction of travel, be fitted onto the left-hand
flange of the rotating structure.

The superimposed flanges are identified by the stamped

code numbers 1/1. The area in which these numbers are stamp-
ed is marked by coloured paint.
As lom@as only 1 arm is fixed onto the rotating structure,
this [arm’ must be supported at the other end against sag-
ging, “e.g.7by a wooden block.

12. Prior to glipping the gondola arm onto the lugs on the
flange of the“fotating structure, check that the rub-~resis-
tant surfacelco@ting is clean, free of grease and in good
condition. Whén /méunting the arm, pay spegial attention
to correct positioning of the coupling () . The slot and
key of the coupling must be 100 % clean and must be greased
prior to fitting themfogether.

Note: .
If the rub-resistant coating is partly or wholly missing

at the three arm flange-modnting points, this must be

properly renewed (no makeshifts’) 4

13. olt on the gondola arm usind 18/bolts of type M 30-10.9
g@ and nuts @) . Use surface-hardened washers ¢ 58 x
¢ 31 x 15 (} . Only the hexagon huts should be lightly
greased without allowing any oil to\penetrate into the
joint surface of the flanges. :
Secure the bolts with spring pins é@ N

ﬁaghtening torque 1475 ft: 1lb = 2000 Nm l

Connect the electrical cables.

14. Using lifting tackle, lift the counterweight arm @@ away
from the base (:). The counterweight arm must be swivelled
to lie at the same angle as the counter-flange of the rotat-
ing structure Looking in the direction of travel, the
counterweight bodm is the one on the right of the base.
Still looking in the direction of travel, it must be fitted
onto the right-hand flange of the rotating structure.

/—m
9

I

The superimposed flanges are identified by the stamped
code numbers 2/2. The area in which these numbers are stamp-
ed is marked with coloured paint. '
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. 15. . Slipping the counterweight arm onto the flange lugs, bolting
o it on and securing it are identical procedures to those
described above (step 13) for the gondola arm.
Connect the electrical cables.
16. Bolt on the mast @:) usxng 4 M16 bolts (9 and nuts Qj

and secure with spring pins

[Tightening torque 155 ft 1b / 210 Nm

17. Remove from the base the supports for holding the booms
during transportation.

18. On_the erection aggregate (:), run the erecting cylinder
out a little way so that the retaining.pins of the tower
support at the top of the tower head (point Cg ) can be
reledsed’,
Swivel theggsupport down into the base.

19. Raisé the t8Wer a little and attach the panelling frame Q@ .
20. Raise the towex” a little further and attach the sun ()
and the top and side rays 62
21. Raise the tower a ldttle further still and attach the re-
maining rays.
." 22. Raise the tower @ until it is at an angle of 60°. The

erecting cylinder C@ is”then at an angle of approx. 92°
(duration of raising the tgwérfapprox. 12 mins.).

23. Using the rope CE , hold the [péndulum support CB with
several people. One helper must gudide the support (9 later-
ally so that it does not knock against the erecting cylinder

8) when being lowered. Remove theg, pims qg at point
and carefully lower the support to the bottom bearlng point
39 . Anchor the pendul support at\point 69 using_the
P71s5/16" . @ 100) pin . Secure with. /the spike @ and
the sprlng pin b

24. Take the load off the erecting cylinder : switch off
the pump (E) and briefly actuate the contreol lever.

25. The vent on the hydraulic tank normally remains
open. The air vent cock is only closed during rail transport
when the front axle aggregate is dismantled. It is essential
to make sure that the vent cock is opened after rail trans-
port!

26. Unscrew the gate valve @)_ once more.

CAUTION!
The arm falls to the vertical.

. 27. Switch on the hydraulic system and turn the rotating struc-

ture @ through 180° at creeping speed so that the
counterweight arm @) is at the bottom.
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Switch off the hydraulics system.
Screw the gate valve in up to the stop.

Carefully slip on the rear counterweigh . The eyebolt
points towards the rotating structure .

Prior to assembly, only the seating surface must be
lightly greased. The surface with the rub-resistant coating
Q_?) must be and remain absolutely free of grease.

Insert 2 M30-10.9 bolts @ and nuts @ with surface-
hardened washers @ 58 x ® 31 x 15 @@ rom the inside -
nuts from the outside. Here too, the hexagon nuts must be
lightly oiled. '

Secure with spring pins @ .

Tightening torgque 1473 £t 1lb / 2000 Nm,

Unscrewsthe gate valve @ .

switéh on £hehydraulic system and turn the rotating struc-
ture @ with ofly the rear counterweight through 180°
at creeping speedguntil the gondola arm @ points to the
bottom.

Switch off the hydrauldes.

Screw in the gate valve up to the stop.

Drive the gondola transport btrfailer @ up to the base @
n

with as small a gap as pos€ibles (1 hand's width).
The two sets of wheels in £he middle of the transport
trailer must be opposite ¢the fails @ on the bhase.

Using the 4 lifting cylinders @ , raise the transport
trailer so far that the wheelsets @ come to rest over
the rails @ . Supports must first be“placed under the
bottom ends of the lifting cylinders

The frame of the gondola transport traiY¥ep//@6) pointing
towards the base @ must be set down on ‘“thesdevice
in the middle (point ), see Drawing No. MA-11.16.G.00.

The two lifting cylinders pointing towards the base @
must be retracted.

Swivel the front stabilizers @ under the wheelsets
In order to balance out positioning errors resulting from
shunting the trailer into position., the wheelsets @ can
be moved approx. 4 inch ( 100 mm) to either side.

Run out the lifting cylinders @ which were retracted in
step 37 and remove the device (60 set up at point
under step 36.

With the aid of the 4 liftizg cylinders , lower the
gondola transport trailer \~6 until the wheelgets (@
reach the rails on the front stabilizer @

P.O.Box 110206 - Stresemannstr. 56 - D-2800 BREMEN (W.-GERMANY) - & 0421 499000 - Telex 245180 - Telefax 4990040
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11, Roll the gondola transport trailer @g) on the rails Qﬁ
and @j up to the gondeola arm 6@
42. Prior to attaching the gondola' @ to the gondola arm ’

check the flange surfaces to make sure that they are clean
and free of grease and that the rub-resistant coating is
in good condition.

43. Remove the pin 6@ . Place supports under the_lifting cyl-
inders @8 and move the transport trailer @6) with the
gondola $3) with the aid of the 4 lifting cylinders (@38
so that thé gondola @) can be hooked onto the arm (i
by the hook.

Tighten the bolts to finger-tightness.

44 . Withsthe aid of the 4 liftin ¢ylinders @@ ; lower the
gondola transport trailer @% and run it forwards on the
rails @ and

45. Bolt the géndola on using 8 M30-10.9 bolts g} and nuts @)
Use durfacehardened washers @ 58 x ¢ 31 x 1 é@

Secure the bodts with spring pins

46. Only the hexagén nuts should be lightly greased without
allowing any oilgto pPenetrate into the joint surface of
the flanges.

Secure the bolts with &Pring pins C) .

Tightening torque: 148%&€ Ab./ 200 Nm

Connect up the electric cables,
47. Unscrew the gate valve .

48. Switch on the hydraulics and turnfthelrotating structure
19 through 180° at creeping speed so that the counterweight
arm @4 with the rear counterweight (@5) comes toa stand-
still at the bottom over the base.

49. Switch off the hydraulics.

50. -~ Screw in the gate valve up to the stop.

51. Attach the front counterweight 6) in exactly the same way
and the rear counterweight (step 30).

52. Attach the lettering @9 and secure in position. Connect
up the electric cables.

53. Unscrew the gate valve @) up to the stop and screw the séaling
cap back onto the spindle.

54. Switch on the hydraulics and turn the rotating structure
through 180° at creeping speed until the gondola is at the
bottom.
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Attach and secure the two halves of thé rainbow 6) and
8 on thé gondola

Raise the gondola transport trailer @@ with the aid of
the 4 lifting cylinders @@ . First place supports under
the lifting cylinders @@ . :

The frame of the gondola transport trailer @@ pointin
towards the base (:) must be set down on the device {$0
in the middle (point ), see Drawing No. 1-11.16.G.00.

The two lifting cylinders @E} pointing towards the base CD
must be retracted.

Fold the two front stabilizers (i) at right angles to the
base (i), insert the struts (:), bolt on and secure.

Fit the pin )

Run oul thel lifting cylinders which were retracted in
step @@ and g£emove the device 0) set up at point
under step 67.

With the aid of th& B lifting cylinders (§) and (7) in the
base (1), finally aligm, the amusement ride. The rails 4
of the base must bé absolutely horizontal and the arms
must be absolutely verfical.

Remove the support blocks from the axle () , the front
stabilizer (:) and on the“bage (:) at point

Push the front support blocks/#6 1) to their relevant
positions under the stabilizer

For improved surface pressure, thefarea must be filled
with sand and graded. '

Raise the gondola transport trailer @B) by, means of the 4
lifting cylinders i . The correct height /is determined by
the height of the fglding spacers onsthe gondola
transport trailer @6) , which are laid on &he xail

of the stabilizer (5). See Drawing No. 1-11¢160F.

Place supports under the transport trailer at point 6)
as per Drawing No. 1-11.00. The ground under the support
blocks must first be graded with sand.

Precise final adjustment of the gondola transport trailer
as regards parallelism and the correct angle to the centre
section is effected by means of the threaded spindles @E
and 69 , as per Drawing No. 1-11.16.F.

Attach the front gondola limiter and secure with slide
pins and spring pins.

Flooring

Place supports under the floor posts and frame as per Draw-
ing No. 1-11.D, bolt and secure.
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70. Fit the flooring sections, steps and barriers and secure

in position.

Rear Wall
71. Lay out the base for the rear wall as per Drawing No.

AlTI1.E.
72, Attach and bolt the rear wall stanchions and bracing struts

as per the drawing. -
73. Lay fout fand attach the anchoring rods as per Drawing No. Al-11.E
74. Attach”the facade panels and then attach the lighting

strip.
!
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111, DISMANTLING

The ride should be dismanlled in exactly the reverse order.

However, before letting down the tower the boom arms should be
brought into a horizontal position at crawling speed with the counter-
weight boom arms on the right-hand side looking in the direction

of motion.

Open ball cock @ and adjust mushroom heads accordingly.

For each asspmbly manoeuvre carried out with the boom arms,
counterweights or ship thé mushroom heads must be pressed in,

i.e. the hydraulic motor must)be blocked.

After dismantling of the rotary ufit®cantilever it is strictly forbidden
to turn the rotary unit @ as w€ll as the fixture flange for .
the gondola at the cantilever ;

Particular care should be taken to ensure that all the electric

lines are disconnected in good time.

The same applies to the closing of the ventilation™yalve, on the
tank before the tower is let down for rail transport,

A1l electric plugs and sockets must be protected
from dirt !
Sockets must be kept shut !

In order to dismount the counterweights @ and @ , use the
2 screws M 30 to pull them away.
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‘) ~ DAILY PUTTING INTO OPERATION AND SHUTTING DOWN
i "RAINBOW"

Putting into operation:

l. Prior to putting the ride into operation check for correct
phase sequence resp. direction of rotation of the electric motor.

2. Check that all safety signs are put up in such a way that
they can be easily read.

3. Check for the proper state of the ride, its supports, junction
points etc. \

4. Check thie ©il level, i.e. the oil sight glass of the o0il tank
must be filled up to the center with oil.

5. Switch on the eglectric main switches and actuate the 6 green
push buttons gfer lelectrical control and cooler at the righthand
outside of the /switch cabinet when starting operation for the
first time or affer malfunctions.

6. Switch on hydraulic system at the control panel and prior to
starting any manoeuvres let the pumps run at no load for a
reasonable length of time.

‘ At normal outdoor temperatures approx. 10 minutes

At low outdoor temperature® approx. 1 hour

7. Grease toothing of live ring and’ the bevel wheels of the parallel
guidance daily - at the latest ag sooh as bare patches show
on the tooth profile.

8. Run at least 3 complete ride sequences with the unoccupied
gondola using all control facilities and @&t the same Ctime
check the support blocks. '

9. After the trial runs have been successfullyfcompleted, commercial
operation of the ride can be started.

10. After the passengers have embarked, the operator has to make
sure that prior to lowering the locking bars all passengers
are seated correctly in a upright position. When the locking
bars have been let down, the operator must check once more that
they are properly locked, i.e. that the bars are at their lower
stop. If necessary, the switch button "Closed" for the bars must
be pressed again.

1l. During operation persons are not allowed to stand on the platform
directly next to the gondola.

Shutting down:

. 1. Run the gondola properly to its lowest embarkation position;

2. Switch off the electric main switches.
Lock control panel and switch cabinets.

P.O.Box 110206 - Stresemannstr. 56 - D-2800 BREMEN (W.-GERMANY) - = 04 21- 499000 Telex 245180 - Telefax 4990040
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V. Defects in Operation

Power Failure

If there is a power failure, the ship will swing and finally
come to rest at the bottom.

Safety bars in the ship will not open

Usc the solenoid valve on the hydraulic unit to raise the
safetysbars. Insert plug-in hand jack through slit in plastic covering.

HydrauliC ‘hosesfor the safety bars leaks

In the foot' grea unscrew th short-circuit screws on the
safety bar hydratlic ,cylinders and open-safety bars manually.

Ship remains in the#180° “position

In this case the flagpole will be at the bottom within easy
reach. _
If the ship is already slightly/ in@lined to one side, several
persons should pull or push the flagpole until the ship
moves.

If the persons are not capable pf moving”the ship, attach
the chain hoist supplied to the flagpole, thus,obtaining

the necessary force. '

WARNING !

As soon as the ship is set in motion,

the area underneath the ship transporter

should be cleared immediately in order

to prevent accidents caused by the ship swinging down!
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VI. MAINTENANCE AND Lubrication

) Parallel Motion Guide System

Al) Bevel-Gear Drive

Accommodated in the rotating structure (:) is 1 bevel-

gear drive » Which is accessible via a door . The :
second bevel-gear drive is located in the bottom arm
and fis accessible through a flap .

The tOothing must be lubricated approx. every day — at

the late%¥t ds soon as shiny bare metal appears on the

tooth flapks =~ using gear grease MOLYKOTE 165 BR.

In addition, tHe state of conservation and lubrication

of the two beVel-gear drives must be kept under observation.

The bevel-gears musthe exchanged after every 5000 hours of
oparation at the“latest.

A2) Coupling

The coupling Cj must be dubricated with ESSO General-
Purpose Grease "BEACON 2"{affer a prox. every 300 hours
of operation. 4 grease nipplés are provided for this
purpose.

For lubrication, the gondola arm must be run round

to the top. If the grease nipples @re not to be seen through
the opening, rotate the gondola arm™until they do become
visible.

On travelling models, the coupling must be JUbricated
prior to insertion.

A3) Bearings
All bearings must be lubricated prior to each season using

ESSO General-Purpose Grease "BEACON 2". Grease nipples
- Qﬁ are provided for this purpose.

F.0.Box 110206 - Stresemannstr. 56 - D-2800 BREMEN (W.-GERMANY) - ‘& 04 21. 499000 - Telex 245180- Telefax 4990040
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R) Ropes and ifting tackle

The lifting tackle for transporting tﬁe boom arms should

be checked prior to use. If necessary, faulty ropes should
be replaced by new ones of the same quality and absolutely
identical length because the boom arms must be in a parti-

cular position during transport and flanging.

Crease ropes at reasonable intervals.

Check nylon cord & .3/8" ( @ 10) prior to.letting down the pendulum
support and replace if necessary. Minimum tensile force ’
600.1bf /= 2600 N.

C) 00 kW electric) metor
If the rriotor is” subdected to dust, it should be blown free

at reasonable intenv¥als sising dry air in order to remove

accumulated dust from the_inside and from the vents. The

2 lubricating nipples shouldalways be kept clean. Regreasing

should be carried out every 2000\operating hours using -
ESSO multi-purpose grease "BEACON/2". .

D) Reducing gear
For the reducing gear ESSO gear lubricant” oil GP 90 HYPOID
(SAE 90 EP) should be used. Refilling requdres) approx.203 floz ( 6 1.)
The first oil change should be carried out “aftepsapprox. 50

operating hours, then every 1500 operatiﬁg hours. /The filling
and outlet screws are marked accordingly.

D) Drive ring
The toothing of the ring should be lubricated with MOLYKOTE

165 LT toothed-gear grease approx. every day as soon as

barce patches can be observed on the tooth profiles.

The ball-bearing track of the toothed ring should be lubricated
with ESSO "BEACON 2" multi-purpose grease every day, or

at least every 30 hours of operation. For this there are

6 gr'ease nipples provided. Turn bearing when lubricat:iﬁg.

P.0.Box 1102086 - Stresemannstr. 56 - D-2800 BREMEN (W.-GERMANY) - & 04 21- 499000 - Telex 245180 - Telefax 4990040
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The M20 fixing bolts on the drive ring must be checked

at reasonable intervals to make sure that they are properly
tight. For this purpose, use the torque wrench supplied
with the ride. The individual bolts must first be undone
and then retightened with 580 Nm = 428 ft lb.

The drive ring must be exchanged after 5000 hburs of opera-
tion at the latest.

When the drive ring is exchanged, on assembly the screw-on
surfaces) of the construction must be coated with Loctite No.
0586\(TypeyAVX) (Loctite 275).

F) Bearings

— T Y4

The 90 kW motox has two lubricating points. These bearings
must be greased| at jreasonable regular intervals using ESS0
General~Purpose//Grease "BEACON 2".

Grease the tower bearing thoroughly via the grease nipples
prior to each raising apd lowering of the tower using ESSO
General-~Purpose Grease("BEACON 2".

Prior to inserting the botiem pin é) in the pendulum
support, it must be lightly dre€ased.

G) Flanged Connections

At reasonable intervals, the bolth lof all flange connections
must be checked to make sure that the. are properly tight.
For this purpose, use the torque wrench supplied with the
ride. The individual bolts must first be undone and then
retightened with 580 Nm = 428 ft 1b.

For the tightening torques see K4

P.O.Box 110206 - Stresemannstr. 56 - D-2800 BREMEN (W.-GERMANY) - & 04 21- 499000 - Telex 245180 - Telefax 4990040
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H) Hydraulic System

The chief requirement for smooth operation is a clean

hydraulic system.

Dirt which has entered the hydraulic system brings about a
relatively rapid drop in performance of the pumps and the
life of all the components is reduced. Dirt can also cause

the control processes to be blocked.”

One should always ensure that there is sufficient oil (up to
centre of fthe oil level indicator). After relatively long
shut?own petiods (2 months max.) or after an oil change

any air-locks imn the system must be removed. For this

there are varioug’ vents fitted.

Hl) Axial Piston - Variabhde *Displacement Pump

Renew paper filter each yeap. When changing oil clean the .
magnetic screw at the lowegtspoint on the pump housing as

well as the gauze on the distributor block.

H 2) Axial Piston Motor  (4)

No special maintenance necessary.

H 3) 0il Tank 6@

There are aprox. 7,06 ft3 (200 litres) of "hydraulic oil
ESSO NUTO H 68 : ’ ' -
(SAE 20) in the entire hydraulic system. The condition of the

0il should first be checked after 50 operating hours. Filter
the ©0il and change it if necessary. Further o0il changes

should be carried out every 1500 operating hours.

New 0il should always be filled at the o0il tank through a

clean filter using a filter size of at least p = 40.

The magnetic needle should be checked at reasonable in-
tervals. During the initial operating peried it should be
cleaned at least once a week. .

P.O.Box 110206 - Stresemannstr. 56 - D-2800 BREMEN (W.-GERMANY) . & 04 21- 499000 - Telex 245180 - Telefax 4990040
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H 4) High-Pressure Filter(ﬁD

If the red button on the differential indicator trips
(z{ppré16 % mm; during normal operation and will not re-
main in the original position when Pushed in, the filter

element must be changed.

When the system is cold the differential indicator may
respond but when the operating temperature rises the

indicator will switch back again.

H 35) Hose’Pifes

All  thel Wose) pipes are marked with item numbers which

should alway$! be quoted when ordering replacements.

According to (fhel recommendations of the manufacturer

the hoses should be Jrenewed every 5000 operating hours.

When changing or reconnecting a pressure hose always en-
. sure that it is in thesCdrrect position (bending only

on one plane) !

H 6) Erectipn Cylinder

The e;ection cylinder is fitted with”s pipe~break sa-
fety device which cuts off the cylinder 4f the feed
hose bursts. After erection the cylindéy should be
fitted with a protective bellwto preventsthe piston
rod ‘from being damaged. The extended piston rod should
always be well lubricated.

It 7) Nydraulics for Handrail Locking

The hydraulge}gga; 34 with oil tank is mounted on the ship.
There are approx. 90 1 of hydraulic oil ESSO NUTO H 68
(SAE 20) in the entire system.

P.0.Box 110206 - Stresemannstr, 6 - D-2800 BREMEN (W.-GERMANY) . = 04 21 499000 Telex 245180 - Telefax 4990040




e .e.,_.,:?m‘. e A LV R TR

LSy

"I
L e PP

MASCHINENFABRIK

20

HT7) Hydraulics for Han drail Lockihg

The hydraulic ur;it @ with oil tnak is mounted on the
= = 3

gondola. There are approx. 60 1(of h%r'c&*aﬁfic Z)il ESSO

NUTO H 68 (SAE 20) in the entire system.

H8) Hydraulics for Assembly

Theshydraulic unit(8)with ~il tank is fitted to the frame (1))
There dre approx. 140 1 of hydraulic oil ESSO NUTO H 68
' (SAE 20%in the entire system.

H9) Hydraulics féor gondela transporter

The hydraulic unit with ofl tank is fitted gt tne .
end of the transportep! /There are approx. 90 1 of hydraulic

oil ESS0 NUTO H 68 (SAE 20),1in the entire system.

P.O.Box 110206 - Stresemannstr. 56 - D-2800 BREMEN (W.-GERMANY) « T 0421. 499000 - Telex 245180 - Telefax 4990040
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K 1) Tightening Torque for Screw Connections, which have
to transfer loads:

Boom arm/Rotary unit :' M 30; Ma = 2000 Nm
= 1475 £t 1b

Gondola/Boom arm : M 30; Ma = 2000 Nm
= 1475 ft 1lb

~ Counterweight/Boom arm-: M 30; Ma = 2000 Nm
_ = 1475 ft 1b

Flagmast/Boom arm : M 165 Ma = 210 Nm
= 155 £t 1b

TootHed ring : M 20y Ma = 580 Nm
= 428 ft 1b

!

The threads [should be oiled lightly and not greased,

because with grease the tightening torque values cannot
be maintained.

The contact surfaces of flapge connections should be provided
with a friction coatings

Under no circumstances may/these surfaces be oiled or
greased.

Damaged non-slide coating must be ‘touched up (see tréatment
specification).

All the screw connections should be checked at reasonable
intervals to ensure that they are secure. For this the
torque spanners supplied should be used.

Checking tightening torque:
1. Undo screws
2. Retighten screws

P.O.Box 110206 - Stresemannstr, 56 - D-2800 BREMEN (W.-GERMANY) - = 04 21. 499000 - Telex 245180 - Telefax 4990040
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K 2;) Weights and Loads
For assembly the following individual weights have to
‘be moved:
Gondpla boom arm 4350 kg = .9590 1lb
Counterweight boom arm 1950 kg = 4300 1lb
Counterweight per disk 2200kg/2800 kg = 4850 / 6175 1lb
Weight of the‘gondola 4600 kg = 10150 1b

Ground loads for towring rides: see drawing 4-20 329
park sides: see special foundation plan

K 3) Driving the equipment prior to ipstallation of the gondola,

i.e. during assembly or dismantling"

Operating maintenance switch on the right¢hand side ol
the switch cabinet. Press "Crawl" button ‘onransportable
control panel.

P.0O.Box 110206 - Stresemannstr. 56 - D-2800 BREMEN (W.-GERMANY) - & 04 21- 499000 Telex 245180 - Telefax 4990040
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. K 4) Treatment Specification for Adhesive Coating between
Flange Connections '
Manufacturer: Dr. Schumacher & Co.
DESCO Lacqguer Chemistry
Kronbachstr. 100
4600 Dortmund Type of paint:
"DESCOSIL"

When using zinc silicate the surface must be dry, dust-

fréeNand sandblasted in accordance with RoSt 2.213.

ForTat/least half an hour the paiht applied must be pro-

tected ffrem’ spray water and dripping water.

When sandblastdng one should ensure that the entire cross-
section is covered uniformly in layers so that when any
remaining parts arg being reblasted coating which has al-

. ready been applied will not be blasted again.

It is advisable to apply the coating as soon as possible
after the sandblasting, 2 t6/4 hours later but certainly

on the same day before a filw' of rust is allowed to form.

Mixing the zinc powder into the ‘médium, should be done as,
evenly as possible, finishing off ugingsa mixer, so that

the paint is free of lumps.

The paint must be deep and should be applied using new
brushes; for large areas it is advisable to use new lamb's
wool rollers for application. The required layer thickness
-of approx. 80 p is attained when there are deep, filled,
continuous%giash lines or when there is a coarse orange
peel effect. Dripping time will be 3 hours at the most.
The paint. is still workable after this time but it will

no longer bind because of chemical reactions. For this

. . reason, tools should also be thoroughly washed in water

P.O.Box 110206 - Stresemannstr. 56 - D-2800 BREMEN (W.-GERMANY) - & 04 21- 499000 - Telex 245180 - Telefax 4990040
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SAFETY REGULATIONS
FOR '

"RAINBOW"

1. The ride design has not been calculated for snow loads
during operation. If the ride is operated outside of
the snow-free season, any snow thalt settles on the ride
must be continuously swept off.

2. The ride must be underpinned by support blocks at the
bearing points as shown in plan no. 1-11.D
"Platform with supports”. The given sizes of the supports are-
valid forfa permissible soil pressure of p = 29 1b/in?2 (. 20" N/cm2),

Keep the supp@rts between soil and base structure low
,and make sure thaf\they are stable and immobile.
4
3. The bracing stays/offthe outermost rear wall stanchions of
the fagcade must be anchored for a vertical tensile force
of 2400 1bf ( 10,7 kN).

In case of densely compactedN\sands and gravels and stiff .
to semi-solid soils the anChoxs, stated in plan 1-11.E.1 .

"Rear Wall" are sufficient. .
At wind force 8 ( twigs broken off trees, walking against
wind difficult), each of the two out@rmost rear wall

stanchions must also be anchored ©n #$oth sides.

4. The M30 bolts ( grade 10.9) at the fléange_connections of the
arms must be pretensioned with a torque ©f 1475 ft 1b(2000 Nm) in
accordance with plan no. 1-11.00 every time the ride is
erected. At the same time, the bolts must bé slightly oiled
( do not grease).

5. The M16 bolts ( grade 8.8) of the tower bearing/{“sece
plan no. 1-10.13) must be pretensioned with a torQue of 62 ft 1b
(84Nm) .The bolts must be slightly oiled ( do not grease).

6. The connecting surfaces of flange connections must be coated
with a rub-resisting surface coating.
These surfaces must not be oiled or greased.

Damaged rub-resistant surface coating must be repaired
{see working instructions).

7. Prior to starting daily operation, the ride must be checked
for safe functioning. The principal connections as well as
the moving parts and the machine parts must be observed
during operation; any defects must be remedied immediately.
If necessary, operation must be discontinued. Repair works Y
which might be hazardous to the public or the operating - .
personnel are not permitted during operation of the ride.

P.O.Box 110206 - Stresemannstr. 56 - D-2800 BREMEN (W.-GERMANY) - ‘& 04 21- 499000 - Telex 245180 - Telefax 4990040
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8. The ride must be erected in such a way that in every
position of the trajectory of the gondola a sufficient
distance , at least 20 inch ( 0,5m), is maintained from
houses, trees electrical cables etc. so that the passengers
are not endangered.

9. The operator's stand is to be located so that the operator
can easily supervise embarkation and debarkation of pPassengers
as well as closing and opening of locking bars.

10. For ea€h “‘erection, the frame of the vehicle transporting the
gondola and_the base frame must be brought onto the same
height™Byefieans of the brackets of RR 4,33 x 2,36 inch
( 110 x 60YmmMAwhich are hinged onto the vehicle frame. The
correct posifion in the plan is set with the aid of catches
welded onto the MBrackets.

11. Al)l connections mdst be Secured against unintentional loosening.
Railings must be segufed against coming loose from their

supports.
12. The gondola may not be loaded with more than 36 persons,
‘ calculated load = 165 1N 75 kg) / person. The gondola must

be loaded as symmetrically a§ fbossible on ejther side of the
center axis.

13. It is prohibited to lean out offthe gondola, to stretch out
arms and legs, to smoke and to enter the gondola with animals,
umbrellas, sticks or other bulky o pointed objects.

1l4. Drunken persons and children under 6 yedrs and of a height
less Lhan 4 ft { 122 cm) are excluded fromstie ride.

15. Children under 10 years and of a height of We€s than 5 ft
( 152 cm) may only use the ride when accompandied by an adult.

16. By principle, children must never use the ride sitting alone
in the seats.

17. All seats which have no back or railing in front of them,
i.e. seats which have NO possibility of support for the feet
( all seats ending in an aisle) must be occupied by adults
only.

18. Notices announcing the prohibitions and conditions or
regulations 13 to 17 above must be prominently displayed.

. 19. The operator must not switch on the drive power until
‘ 'a) all passengers are Properly seated in the seats,
b) all locking bars have been locked hydraulically,
¢) the public has left the entrance and exit platforms.

P.0.Box 110206 - Stresemannstr. 56. D-2800 BREMEN (W-GERMANY) . 2 04 21: 499000- Telex 245180 - Telefax 4990040
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The locking bars may only be opened after the gondola has
reached a position sufficiently near to the 0° position.

The supervising personnel has Lo make sure that passengers
step on the embarkation platform only after the gondola has
come to its standstill.

The preset electronic power regulator and the limitation
of the speed of rotation to max. 10 rpm must not be changed.

The following values may serve as guidelines:

a) when th& godndola is empty, the minimum duration cof one
full c}rcle &€hould not be less than 6,2 seconds.

b) when all seats 4n the gondola are occupied, a pressure
of approx. 4200 psi )( 290 bar) should not be exceeded when
starting from the 90° position. -

The following preset valudsbof the overpressure valves must
be left unchanged:

4640 psi ( 320 bar)
b) braking valve 2175 psi ( 150 bar)
c) hydraulics of the locking bars 435 psi ( 30 bar)

The following applies to the control of jproper functioning
of the ball bearing slewing rim:

For program "creeping” with an empty gondgla,) the pressure
shall not exceed approx. 1300 psi ( 90 bar)4/when the gondola
is in an- 90° position (hydraulic oil at operating temperature).

In order to retrieve the gondola from the 180° position in
the event of a catastrophe, a chain tackle or similar with
suitable attachment facilities must be kept instantly
available, required tensile force « 3370 1bf ( 15 kN).

This tackle must be attached to the @ 3 inch ( 76,1 mm} rod
at the head of the counterweight arm using a self-releasing
clip.
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Maintenance Instructions far Fiberqlass Surfaces

long time we recommend you to:

finish of our fiberglass components. Althaugh

vater and then polish with a leather cloth,

We use only first-class materials to produce the surface

these require
very little maintenance. they cannot do entirely without

maintenance. To retain the brilliant surface gloss for a
1% Clean the surfaces at 1ea§t every 14 days with clear

2. Neveriryb dust or dirt off the surfaces when dry.

household washdng—up liquid or similar as required

l ' 3. Clean the shrfaces with a solution of water and

‘ : but at the latesit every 3 months; after drying, apply

faces again afterwards.

with acetone to a minimum.

then wax and polish.

a good automobile wakdnd polish with a soft cloth.

4. If you use a high~presstire /#£team jet, never vork with

chemicals which are more agapessive than soapy water.
5. If you use a high~pressure c¢team jel with chemicals
which comply with Point 4, wax and pPolich the sur-
6. Stubborn spots and stains can be suiftly removed

with moist acetone cloths;: keep the contact time

Immediately after working with acetone or cleaning

benzine, wash the surface well with clear water and

P.O.Box 110206 - Stresemannstr. 56 - D-2800 BREMEN (W.-GERMANY) - & 04 21- 499000 - Telex 245180 Telefax 4990040
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SERVICE LETTER RAI-OL
ISSUED BY HUSS MASCHINENFABRIK
JUNE 1984

RE: Rainbow — Maintenance Bulletin

Proper cave and maintenance of our rides ensure a long service 1life
and operational reliability and also save costly repairs.

From recent service repbrts we note that some of our customers are
regrettably lax in carryimg out the necessary maintenance work -
especially maintenance of thegsbooms and the bevel gear drives of
the rotating body.

We herewith expressly draw your,atténtion to the fact that the
bevel gear drives must be greased wifh the prescribed gearwheel
grease, Molykote 165 BR, at regular int€rvals - at least every two
(2) days.

At the same time, prior to applying the greage it is important to
check the good condition of the gear teeth.

We would ask you to make a special point of ensuring that this is
done.

enclosure: Maintenance & Lubrication sheet
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V. _MAINTENANCE

AND LUBRICATION

/,

Parallel Motion Guide System

Bevel-Gear Drive

Accommodated in the rotating

strﬁcture is 1 bevel-

gear drive @D + Which is accessible via a door . The
second bevel-gear drive 0 is located in the bottom arm
and is accessible through a flap V.

The toothing must be lubricated approx. every day — at

the latest as soon as shiny bare metal appears on the

tooth #£fPanks — using gear grease MOLYKOTE 165 BR.

In addition, the state of conservation and lubrication

of thewtwosbevel-gear drives

must be kept under observation.

The bevel—gearS'mustlxaexchanged after every 5000 hours of

operation at the latest.

Coupling

The coupling Cj must be 1lu
Purpose Grease "BEAGON 2! af
of operation. 4 grease nippl
pPurpose. .

For lubrication, the gondola
to the top. If the grease ni
the opening, rotate the gond
visible.

On travelling models, the co
prior to insertion:

Bearings
=2t hgs

bricated with ESSO General-
ter approx. every 300 hours
es are provided for this

arm must be run round
pPPles) are not to be seen through
olagarm until they do become

upling™must\be lubricated

All bearings must be lubricated prior to each season using

ESSO Gen§§$l~Purpose Grease

"BEACON 2". Grease nipples

are provided for this purpose.



SERVICE LETTER RAI-OIB. Dﬂmgg

ISSUED BY HUSS MASCHINENFABRIK
DECEMBER 13, 1985 .

RE: POSSIBLE PROBLEMS ON RAINBOW - MAIN TURNING SECTION

After extended operation, it is possible that cracks may

developwon the main turning section.

For immediatefrepair, you can grind out completely the

cracks and weld| tfiem by a certified welder.

A permanent solution sould\be to strengthen the specific
area. For this case, wegare_enclosing repair instructions
which can be done locally by a professional machine shop

and certified welder.

DRAWING #1-21992
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SERVICE LETTER RAI-03 : [ﬂmgg
MAY 1988 -

RE: Rainbow — Bolts on Bearing Cover Plate
(only applicable to plates with 8 bolts)

Huss Maschinemfabrfik requires all customers to change the
(8) bolts, H12x30 Fos, 84 on the bearing cover plate (see
enclosed drawing) locateéd on the bearing arm directly behind

the gondola and secure thém)with loctite.

The reason for the change is £o upgxade the quality from
8.8 to 10.9.

enclosure: Drawing #1-11.8.A
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| SERVICE LETTER RAf-04/RA-03
. ' ISSUED BY HUSS- MASCHINENFABRIK
g FEBRUARY 1989 .

RE: Ranger and Rainbow - BEARINGS IN GEARBOXES

We recommend that the bearings at the four (4) planetary

gearboxes be replaced dfter fiive years of service.
." This change will expand the 1ifetife of the gearbox,
When ordering the bearings, we will? nefed the individual

serial numbers of all four (4) gearboxes” to insure proper

replacement parts,




SERVICE LETTER RAI-05 .

ISSUED BY HUSS MASCHINENFABRIK .
MAY 13, 1987

RE: Rainbow ~ Mirror Decoration

!
We are now able to offexr you an attractive colored mirror

decoration for the mdinbofm of the Rainbow.

If you are interested, please £all or hotify us.

enclosure: BRBrochure
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SATFETY REGULATIONS

RETUNY RECEIPT
REQAEESTED

FOR
"RAINBOW"

l. The ride design has not been calculated for snow loads
during operation. If the ride is operated outside of
the snow-free season, any snow that settles on the ride
must be continuously swept off(.

2. The ride must be underpinned by support blocks at the
bearing points as shown in plan no. 1-11.p
"Platform #with supports”. The given sizes of the supports are
valid for{ a permissible soll pressure of P = 29 1b/in? (.20 MN/cm2).

Keep the supportsabetween soil and base structure low
and make sure [fthat they are stable and immobile.

3. The bracing staysl of [the outermost rear wall stanchions of
the facade must be apchiored for a vertical tensile force
of 2400 1bf ( 10,7 kN) .

In case of densely compactéd 'sands and gravels and sliff
to semi-solid soils the aNchers) stated in plan 1-11.E.1

. "Rear Wall" are sufficient.
At wind force 8 ( twigs broken ofF trees, walking against
wind difficult), each of the two odltefmost rear wall

stanchions must also be anchored onfboth sides.

4. The M30 bolts ( grade 10.9) at the flangé cennections of the
arms must be pretensioned wilth a torquelof 1475 f¢ 1b(2000 Nm) in
accordance with plan no. 1-11.00 every timefthe ride is
erected. At the same time. the bolts must be sdightly oiled
( do not grease).

5. The M16 bolts { grade 8.8) of the tower bearing | see
plan no. 1-10.13) must be pretensioned with a torque of 67 ft 1b
(84Nm) .The bolts must be slightly oiled ( do not grease).

6. The connecting surfaces of flange connections must be coateq
with a rub-resisting surface coating.
These surfaces must not be oiled or greased.

Damaged rub-resistant surface coating must be repaired
(sece working instructions).

7. Prior Lo starting daily operation, the ride must be checked
- for safe functioning. The principal connections as well as
the moving parts and the machine parts must be observed
during operation; any defects must be remedied immediately.
. If necessary, operation must be discontinued. Repair works
which might be hazardous Lo the public or the operating
personnel are not permitted during operation of the ride.

F-0-Box 110206 - Stresemannstr 56 D-2800 BREMEN (W.-GERMANY) - % 04 21- 495000 “Telex 245180 - Telefax 4990040
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8. The ride must be erected in such a way that in every
position of the trajectory of the gondola a sufficient
dist-ance , at least 20 inch ( 0,5m), is maintained from
houses, trees eleclrical cables etc. so that the passengers
are not endangered.

9. The operator's stand is to be located so that the operator
can easily supervise embarkation and debarkation of passengers
as well as closing and opening of locking bars.

10. For each lerec¢tion, the frame of the vehicle transporting the
gondola and® thé base frame must be brought onto the same
height by means of the brackets of RR 4,33 x 2,36 inch
( 110 x 60 mm) whigh are hinged onto the vehicle frame. The
correct position | ¥n g4he plan is set with the aid of catches
welded onto Lthe brackets.

11. Al)l connections must be_secured against unintentional loosening.
Railings must be secured against coming loose from their
supports.

( 12. The gondola may not be loaded with more than 36 persons, .
calculated load = 165 1lb ( 75 kg)./ person. The gondola must
be loaded as symmetrically as po5sible on either side of the
center axis.

13. It is prohibited to lean out of the/gondola, to stretch out
arms and legs, to smoke and to enter the™gondola with animals,
umbrellas, sticks or other bulky or pofinted objects.

14. Drunken persons and children under 6 years and of a height
less than 4 ft ( 122 cm) are excluded fromybthe/ride,

15. Children under 10 years and of a height of lesSgthan 5 ft
( 152 ecm) may only use the ride when accompanied by an adult.

16. By principle, children must never use the ride sitting alone
in the seats.

17. All seats which have no back or railing in front of them,
ji.e. seats which have no possibility of support for the feet
( all seats ending in an aisle) must be occupied by adults
only.

18. Notices announcing the prohibitions and conditions or
- regulations 13 to 17 above must be prominently displayed.
19. The operator must not switch on the drive power until _
L a) all passengers are properly seated in the seats, .
b) all locking bars have been locked hydraulically,

¢) the public has left the entrance and exit platforms.

P.O.Box 110206 - Stresemannstr. 56 - D-2800 BREMEN (W.-GERMANY) - & 04 21- 499000 Telex 245180 - Telefax 4990040
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20. The locking bars may only be opened after the gondola has
reached a position sufficiently near to the 0° position.

2l. The supervising personnel has to make sure that passengers
step on the embarkation platform only after the gondola has
come Lo its standstill.

22. The preset electronic power regulator and the limitation
of the speedyof rotation to max. 10 rpm must not be changed.

The following w@lues may serve as guidelines:

a) when the gondéla, is empty, the minimum duration of one
full circle €howla not be less than 6,2 seconds.

b) when all seats 4n/ phd gondola are occupied, a pressure
of approx. 4200 psi (_290 bar) should not be exceeded when
starting from the 9¢° position, :

23. The following preset values 6f \the overpressure valves mus t
be left unchanged:

a) high-pressure valve 4640 psi ( 320 bar)
b) braking valve: 2175 psi ( 150 bar)
c) hydraulics of the locking bars 435 psi ( 30 bar)

24. The following applies to the control of(proper functioning
of the ball bearing slewing rim:

For program "creeping"” with an empty gondolaw” the pressure
shall not exceed approx. 1300 psi ( 90 bar) whenfhe gondola
is in an 90° position (hydraulic oil at operating temperature).

25. In order to retrieve the gondola from the 180° position in
the event of a catastrophe, a chain tackle or similar with
suitable attachment facilities must be kept instantly
available, required tensile force < 3370 1bf ( 15 kN).

This tackle must be attached to the @ 3 inch ( 76,1 mm) rod
at the head of the counterweight arm using a self-releasing
clip. .

P.O.Box 1102086 - Stresemannstr, 56 - D-2800 BREMEN (W.-GERMANY) - & 0421- 499000 Telex 245180 - Telefax 4990040




£

W #

L)

SERVICE LETTER
RAI-07

HSS

MASCHINENFABRIK

Huss Mauchinentabuk Gmbi 1 & Co., KG - Pastfach 110206, D-2000 thomen Stresemannsty 56 - Telex 245180 hoas d

& (04 21) 499000 - Telelax 4930040

Ihre Zglchan/Naghrieht Linger Zaichen Telefon-Durchwahl / Kommission / Tag

. 11.09.89
RE: Rainbow # -

Dear Customer:

As an amendment to our safety regulations sent to you on
July 22, 1989, we would like to expladin that the height

recommendation is based on european experience.

Our recommendation and your experience is impertant, but it is
still up to the State Inspector to make the(final decigsion as.
to the height restriction on your particular ride.) -

HUSS MASCHINENFABRIK
GmbH & Co.KG |




SeRvice LErTER nar-os | HUSS
ISSUED BY HUSS MASCHINENFABRIK

JANUARY 1990

RETURY RECEIPT
REQUESTED

RE: RAINBOW/SLIDING GATES FOR GONDOLA

Huss Maschinenfabrik hasg designed a sliding gate package for the

entrance and exit areas of the gondola. -

This is a recommendation (NOT A REQUIREMENT), but due to a few
inquiries Huss"hag designed this kit.

i .
The kit includes one @) set of sliding gates with 4 limit switches

as well as installation instructions.




,SERVICE LETTER RAI-09
"1S8UED BY HUSS MASCHINENFABRIH.
JANUARY 1990

. Ball bearing slewing vrim:

. Coupling at balancer shafts:

. Bevel gear drive:

. Balancer shafts (upper and lower part):

. .“qn

HSS!

RN R RN

. . RETURY RECEIPT
MASCHINENFABRIK REQUESTED

"RAINBOW

Recommended check procedure after 5000 hours of operation

a) According to the manual the ball bearing slewing rim should be
renewed after 5000 hours of operation.

b) The ball bearing slewing rim can be used again, if the check of the

bearing play acc. to the recommended specification shows a permissible
value.

Maximum permig€sible tilting p1ay = 1 mm, i.e. maximum permissible
axial play = 0,5 mm.
’ !

The condition of the toofth profile must also be faultless.

If an increase of wear and abrasion_at this coupling has been discovered,
the coupling has to be renewed. .

The reason for an increase of wear “and abrasion can be a deficient
lubrication.

a) According to the manual the bevel gears shoild be renewed after
5000 hours of operation.

)

b) Differing from this procedure and according to ‘the’ eXperience up to
now, the bevel gears can be used again after having/been checked and
certified by the manufacturer, Carl Hurth, Munich.

This check can also be done by a local speC1a11sed company which
manufactures the GLEASON-hypoid-tooth system.

The bearings of the balancer shafts are calculated for a life of at

least 13900 hours at full load, i.e. full load unbalanced at one side of

the gondola provided lubrication has been done sufficiently.

It must also be ensured that dirt and humidity could not penetrate into

the bear1ngs

Since it is not possible to make a check from the outside, a satisfactory

control can only be made by completely dismantling the halancer shafts,

If possible, the dismantling and re-assembling should be done at the .
premises of the manufacturing company, as there may arise complications. .

-2 -




SERVICE LETTER RAI-09 TG N
7 "JAWUARY 1990 - PG. 2

- MASCHINENFABRIK

It is recommendable to take new bearings for re-assembly.

5. Reinforced new bearing shell for gondola bearing:
In any case, it is r

ecommendable to exchan
item # 32 of drawing

ge the existing bearing shell,
A1-11.8.A, against a

new reinforced bearing shell.

Bremen, January 5. 199p

Bﬁhme/Dreier/rei.

Huss Maschinenfabrik
GmbH & Co. KG




SERVICE LETTER RAI-10 D{]mgg
"ISSUED BY HUSS MASCHINENFABRIK

SEPTEMBER 5, 1990

RETURN REGEIPT
REQUESTED

RE: New molded bench for Rainbow

In response to" the request of several cuétomers, Huss Maschinenfabrik
has developedsa fiew, bench for the Rainbow which has individual seat-

moldings.

This should help reducefthe sliding sideways - if only one person uses

the bench.

(:W{ If you are interested in this modifiecation kit, please let us know.

s
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Husg Magchinantabdk GmbH & Go, KG - Pastiach 110208, 0-2800 Breman Strasemannstr, 56 - Telex 245180 huss g "

% (0421) 499000 - Telelax 4 990040
TO: ALL RATNBOW CUSTOMERS

RETURY RECEIPT
REQUESTED

lhre Zelshen/Naghricht Unser Zaichen Telefon-Durchwahl / Kommisslon / Tag
August 20, 1992

RE: Boom Arm AxlesCracks

I

Dear Customer:

During the process of replacing lower bevel gears in the gondola ares, we have
discovered cracks on the ‘hop~accessible boom arm axle (which were older tharn
8 years).

We have surmised that this is belng _caused by a combination of factors:
frequent one-sided loading on the géudolas; stresa cauged by uousual hard
conditiong; erecting and tearing down of/tHe fide.

At this point we want to direct your attegtion to the ride manuwal, paragraph
7, poimt 12, which requires the gondola to b& loaded as symmetrically as
posaible on elther side of the center axis.

To avold any danger to passengers, all Rainbows that haye been in operation
lomger than 5 years, must 4ingsrall a new, relnforced {mdédified) boom arm axle
with bearings. This work must be done at the factory./ Therefore, the whole
boom arm must be shipped to Germany, at which time an evaluafion of the aro will
be done, and adviscment of any additionsl repair work will be provided.

A second option is to install a tomplete mew boom, vwith mew housing, new
mounting gondola plate, mew boom arm axle, mew bevel gears, new bearings, and
completely new wired slip ring (shipped primed and painted).

Huss Maschinenfabrik , -

GmbH & Co. EG. — /
Post-It™ brand fax transmittal memo 7671 | o peg —
From
v A4S0
Lo Loy FAreEd GRS GlE
> ’ Nowrrs Ameweant R
Dept. Phona #
Fax # } ‘75/2" ?/U Fax #
1904
Reshtalorm: Kammanditgesliachat, Siiz Breman, Ragintargericht Bromen HRA 15318 Sramer Sank : (BLZ 200 80010} Kto.-Nr, 211 301000
B2 B, Ao OIon B e NNTIGBK G, Bankhauz Neaimoyar AG + (BLZ 26020000) KiosN, 8500
8lkz Bremen, Ruglatorgaricht Broman HAB 10237 Poetgioame ‘ Hannavar (BLZ 260100 30) Ktow-Nr, 1564 84:300

Ganohdnoranrer: Diatar Walnachanek, HangsKail van Winterfeld




: f:_{-DV 23 ’93 B4:21PM NORTH AMERICAN COS.

 c/o NORTH AMERICAN COMPANIES o, M @ m @
)gfm Cosst Tel: (716)759-8351 Fax:(716)759-8195 I V.4

[J West Coast Tel {510)846-3335 Fax: (510) 846-0380 ‘_ CE ’i‘ £, ‘FAX/L ETTER

‘J Florida : (407)392-8049 Fax: (407)392-9172

TO: .. ..FLORIDA DEBT...0F AGRICULTURE.. ..
ATT: .. MR..LOWELL.PARRISH

_ NOVEMBER . 23,.1993

o ' LPAGES INCLUDING COVER:

SUBJECT: _RATNBOW 47718 . .. ..
Gpd- ‘74?5” e ? 023, . COPY: .. RETER ZWIGKAU..... ... .

FRE L Sy ARSI v,

VST A ERARMESSAGE T T N AGT T

O

SR RA A e ——————

. Dear Mr..Parrishie. .. .

Ptdmremm s aie e o a4 A AR L AR v yry e,

~-We.inquired with_the factory.as.to.how.the. sun .is . attached. to.the Raidbow ... ... . .

oo gtitisetment yide... Thedrdresponse..ie attached,..and.below.is.the. translation: . . .

----- PR R ™ HAIAL LU FAIAATIATYI W MY VIV W AN - g megs s b e 4 a s

~~~~ . "The sun.holder, Pos. 30, 18.attached.with.4.bolts. pog. .29, and.l . belt. N
pos. 31 at the center, These bolts are secured by safety cllps (plns).

. » e The-sun itgelf ig.attached.with .4 bolts pbs...28,.-and.. L. bolt.po..300.00 oo s,
__the sun holder, qugplﬁgcﬁred with safety” ¢lips (pins).

jweweeooe-The-sun-beams are .separately-attached with.4.bodt. pos..33.and. with safety.. .. .
...giip (pin) pos. 34. IR 3 8 WY

Aoy AR b el ke sk e e Ay 1 B b ANty et A ee g e

- The poekets de.-the eye, where.the-sun holder.is. att@chad, .are.welded.to...
the center|

............... L T AT TRV [ T

.. 1 all bolts and gafety clips (pims) are positioned properly, the sun

cannot fall down, thewxefore manufacturing defect 1s not possible."

R LT T Regards’ P . e mrm mmi eeeeed A wME 1 aes W e . © e e - - T R L2 L T

Otto Dreier '
. SEI’Vi‘CE" 'Dﬂ'pﬂ.r tment \ m ememeneeas du 4 . . TR Em e R ALY AT VIS NI i ye e as a
Hugs Maschinenfabrik

A Yo n LTS . Y - - s N, kemraA Iy WX BT YAy - » o o 4 VLTI G e
Signed
D Please Fleply D No Reply Necessary ?
ERTI 4 Plowr A tm A N el bR R ERALW A Vv e

.

BN RN R ek b A s o et AR
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NOV 23 r93 B4:22PM NORTH AMERICAN COS,

* SS) TELERAX

MASCHINENFABRIK Fax.-No.:Dr-93/171

POSTANSCHRIFT: .0.BOX 110204 . 0-28052 BREMEN (GERMANY) - 5 (421) 400000 » TELEPAX (0421) 4890040 - TELEX 245180 huss d
FIRMENSITZ: STRESEMANNETR. 56 . D-25207 BREMEN (GERMANY)

AN: ' FAX, NO. . SEITEND
ﬂO;Norﬁh Amexrican Companies 001 407 392 9172 5 :
£ 4D, VON: DATUM®3 11,93
AT B.P.Zwickay FROMPtto Droder DATE: 23.11.%

Re. '[RAINBOW «47718~, Reithoffer, Unfsll durch Semne

ehr geehrter Herr.Zwickau,

ie Somnenhalterung, Pos.30 dm Manual, ist mit 4 Bolyen Po9.29 und
Bolzen Poe.31 auf dem Drebkdrper befestigt. Diese Bolzen gind mit
icherheitsnadeln Pos.34 geger Hersusfallen gesichent.

ool n

LA

ie Sonne gelbst ist mit 4 Bolzen Pod,28 und mit 1 Bolzen Fos.30
U? digsetr Halterumg befestigt. Dings Bolzen 5ind ebenfalls mit
’ doherheitasnadeln Pos.34 gegen Herauzfallen gesichert ,

ie Sonnenstrahlen sind einzeln in die Sonrde elngesteokt und werden
eweila durch 1 Solzen Pos.33 gehalten des; atgh durch Sicherheits-
adel Poa.34 gesichert wird.

fie Teschen, bzw. des Auge im die der Sennenhaltef (Pog,30 Manual)
ingesteckt wird, sind am Drehkspper angeschwaift, o

ofern slle Bolzen und Sicherheitgnadeln ordnungsgends’eingasteckt
aren, kann die Sonne nicht herynberfellen, d.h. ee kanh kein
ergtollfehler vorliegen, : :

hr nd- O ¢

iche beigefigte 2eiohnungskapie.

it freundlichem Grigen

P

ttoc Dreipr
ervice Dept.

-z

Py . Wt |
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Fax Transmitta, Memo 7672 w N L P dyey / wu-; ‘./_;7?;42?3884? P/ii‘_‘
. ) i ) /é?/;.

Ron/  §Brrnep "N KILH e pf sy

" Company )
. onin: BEREP e o FriR AW Shecry O R i S
Location Dept. Charge

Fax# <. _ . Telzphans # ) '
e 2 570 23 Ty w70 ™ Y- 390y B Y
'g.li'ﬁim D Destroy L—_] Return D Call for pickup

FER oz Drsecss zipm.
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%: . Don Heneth < . ‘.Sé’é‘iq ~ [¥siter Heidbrink gﬁ;Euy:  31,10.93

9 ""__.‘l:__‘r " o vv:'Dagr:lp'gr",' '_.‘. ,' Lo

. of course can the customer uae bolts with double nut- and fafaty elips instead of
Ping.The pins are normally only ysed far saving time during errection.

- RECEIVED
~Kind regerds S NQv 7m4 .

BUREAU OF |
FAIR RIDES INSPECTION

. Walter Heidbrink
" Service Dept,






