


Specifications

Seating: 18 Person Bench Type Seat

Capacity: 720 People Per Hour

Construction: ~ Steel - Aluminium - Fibreglass
Artistic Scenery Painted On
Aluminium Panels

Lighting: 30 kw
Power: 150 kw
Drive: Hydraulic - Electric

Set Up Time: 2 Men 30 Minutes
(Hydraulic Operated Folding

[ ]
Optional Extras
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Hydraulic Operated Jack Legs,
Choice of Border Lights &. Sign,

Name &. Artwork to Customer Specification,

Front Apron Lights,

Mobile or Static Paybox Designed to Suit

Customer Specification,
Smoke Machine,
Music System.

Panels)
Trailer: Single Axle (Front) & Tandem
Axle (Rear)
Air Ride Suspension
24 HOUR SERVICE & SPARES BACK-UP
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A truly exhilarating experience, this adult ride has proved to be very popular, not only with the public,

 J

but with the operators because of the ease of setting up and dismantling.

Instant acceleration thrusts the ride to a height of approximately 25 feet, side to side movement, and the
ride swoops to the floor - leaving the rider breathless and wanting morel.

Manufacturer:-
K T ENTERPRISES

in association with

KEITH EMMETT & SONS LTD.
Tel: 01908 670734
Fax: 01908 671271

KEITH EMMETT & SONS LTD.

76 High Street

Stony Stratford
Milton Keynes

MK11 1AH

Tel: 01908 261631
Fax: 01908 561862
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SECTION 1

INTRODUCTAON




INTRODUCTION

The Owner's Manudl Ncovers the Operation and Service of your Ride.

Two important factopé Jconcerning the quality of this ride atre
Reliability and Long Serwice Life., We have written this Manual with
these factors in mind.¢ Please read it carefully.

The Manual contains Technical Daté concerning your Ride and lots of
useful information about its OUpepaldibn and Maintenance.

Feith Fmmett & Sons are always at véuy ghrvice if you have juestions
regarding Service or Waintenance which may aot be included in this
Magual.




SECTION 2

INSTRUMENTS AND, CONTROLS




ELECTRICAL%_INSTRUHENTS-“
Situated in the Pay Box are the contrels for gperating the ride.

For Fxample: Press Button Controls and Warning Lights (see Fiqure 1)
Joy Stick (see Figure Z)
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ELECTRICAL INSTRUMENTS

The main Electrics Cabinet is situated at the rear of the Trailer inside +he
Counter Balance Weight Compartment.

Ll
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Rear End of Traiier




SECTION 3

SETTING UP/, RIDE




SEITING UP RIDE

situated at the offside rear of the trailer are the hydraulic levers for
ralsing and lowering the hackflash, end panels and the folding floor.
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Folding Parel B&veut Hydraulic levers

PROCEDUEE FOR SETTING UF RIDE

1. Bv pushing the lever gérkede 'Floar' forward, lower the folding floor
(which alsc lowers the €roni) apron) until it comes to rest on stop
plates (or level with the\madn flcor of the trailer).

2. Henually Zold down walkway and Apfon.




PROCEDURE FOR SETTING UP RIDE, Continued -

4, End Panels.

(a) By pushing the lever marked 'Right End' raise the end folding
panel uatil it is clear of the holding bracket, then manually
pull the panel round into position.

(b) Secure with shcot molt,

(¢)  Push lever again and raise the panel until in the upright position
and located into anti-loose fastener. Manually lock anti-loose
fastener, ‘ .

\
\
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All Panels are now in working position.




Fit 4 No M24 Locking Bolts
and torgue to 607 £t lbs

2. Repeat on uther counterbalance weight.

The ride iz now ready to operate,

PROCEDURE FOR CONNECTING COUNTERBALANCE WEIGHTS

1. The seat beam has to be driven anticlockwise to the top position until
the counterbalance weights rest on the stop plates between the two pear
shaped side plates. This will line up the four locking bolt holes.

Fit 2 No M24 Locking
Boits at top of
Counterbalance Weights
and torgue to 607 £t lbs.




PROCEDURE, FOR SETTING UP RIDE, Continued

3, Hid and Too Panels,

(a) By pushing lever marked 'Mid Panel’ .raise +he panel cleasr of
holding hrackets,

(1) Mamually swing round in position the three braces and secure with
shoot bolts.

(c) Continue to raise the mid panel until in the upright position and
braces are located into holding hrackets. Manually securs with
shoot bolts.

{d) Hanually swing round the three top braces. Push lever marked
'Top Panel’ until in the upright position and secura with shoot
bolts.
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SECTION 4

ROUTINE MAINTENANCE

AND GENERAL INFQRMATION




ROUTINE MAINTENANCE AND GENERAL INFORMATION

HYDRAULICS

it is very important that the hydraviic oil iz chesked and changed at regular
intervals.

1. It is recommended that the hydraulic cil level is checked on a waelly
' basis and is topped up as necessary.

2. Eydraulic filters must be chesked (for debris, stc) before starting the
ride at any time. If in doubt replace filters.

3. All hydraulic motors. brake, pump, connection bolts and fittings must
be checked daily and tightensd 3s necessary.

NOTE:

Unchecked il and Til¥eps can damage the motors, brake and pumps and will
result in the loss of whrk £ime for the ride.

There is a hydraulic saintefaoce contract available which enables cur

bydraulic engineer ‘o ensure thap %he important maintenance of the hydraulics
is reqularly monitored (detaild camebe found in Section & of this manuall .

LUBRICATION

L. Grease Slewing Ring Bearings every 30 howrs by way of (Grease Nipples on
the inside of the Ring.

2. Slewing Ring Gearing must be greased ever¥ 10 hours using Castrol Grippa
g nlhyg
or agquivalent.
BOLTS

It 1z important that all belts are regqularly checked for correct torgue,

1. Main Shaft Bolts must be checksd daily and *orqued to 180 ft.1lbs.

2. Counter Balance Weight Locking Bolts must be checked dailv and torqued
T 507 £, lbs.

. ALl Trailer Wheel Nuts must be checked and torgued to 550 F4.1bs. hefore
starting on the next Journey.

&, All Tie Bar Bolts must be checked daily.




ROUTINE MAINTENANCE AND GENERAL INFORMATION, Continued

MAIN SHAFTS

It iz strongly recommended the two main shafts that suppert the seat beam are:

1. Visually checked daily.
2. NDT (ultrasonically) tested sixz monthiy.
3. Replace shafts every two vears.

SAFETY FEATURES

1. There are two main doors at the rear of the ride. Each door has a
safety switch., If while the ride is in motion a door iz opened the ride
will immediately stop. A red light marked '‘Door Upen’ will register on
the Elegtricai Panel in the Pay Box. The door must then be closed
before the'nide will restart.

2. The seat bean alsd has a safety awitch. If in the unlikely event the
lap bar was to oped & xed light marked ‘lLap Bars Open’ will register on
the Electrical Panel/in/the Pay Box and the ride will immediatsly stop.

HEIGHT RESTRICTION

IMPORTANT ROTICE

It iz reconmended that persons under the hedfht of 4’0" not be allowed +o ride

on this machine. as an extra safety précaution.

SPEED RESTRICTION

It is recommended by the Health and Safety Executive that this ride is not run

in excess of 20 rpm.

ELECTRICS

It is recommerded that all slectrical faults be reported to the manufacturer

a¢ that our slectrical engineer can snsures that any repairs are carried out

to a satisfactory standard.

NOTE

The Manmufacturer would prefer that Owner'z scarry out oaly basic maintenance
while the machine is under warranty.




- \ A meniber of the Wational Association for
WIL SON CONSUL | AN I S Leisure Industry Centification C

BROOK FARM, WILSON, MELBOURNE, DERBY DE73 1AH, ENGLAND | . -

Tel & Fax : Derby (01332) 863380 - International - +44 1332 863380 . .

Mr Sid Midlane
Keith Emmett & Sons Ltd
Unit 3B
Deans Road
Old Welverton
Milton Keynes
MK12 5NA
_ o 15 May 1995
Dear Sid,
Design Review Report No. 0694/03

" You ‘asked me to write 10 you eoncerning the above Wilson Consultants' report which deals
g P _

with the design safety of a Mifmi Pfip gondola support shaft.. The-detail of the particular de-
sign was prepared in an A4 drawing by-yourself and forwarded to me by fax on 27 June 1994,
This design version (the sixth) of'the shaft consists of two main diameters (108mm and
100mm) meeting at a shoulder. 1 assunfed thanthe shoulder was-400mm in from the narrow
end of the shaft and that there would be a shoulderillet radius of 4mm.

The report concluded that fatigue failure of the$& shaft§.should not occur providing that they
are maintained in good condition (e.g. corrosion etc )’ [However, I noted that the shafts are
. safety critical components with no secondary back up. L€onsequently recommended that you

~should consider including instructions in the ride Operatiods Manual covering medium and
long term inspection and maintenance of the shafts. ‘S 7~

I confirm that it is my view that your proposal to advise annual=strip’ down inspection and
magnetic particle NDT of the shaft shoulder should satisfactorily ensure-the future safe opera-

tion of the shafts. On discovery of any crack or deterioration the operator should seek further
advice before reopening the ride to the public.

- 4 . o . . . . — .

Yours sincerely

‘u\\%&
iy |

Dr Garry Fawcett, Wilson Consultants

-
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MANUAL -IAP - BAR -RELEASE- -

The Lap Bars are operated by Hydraulic Rams and é_Slide Bar.

The Slide Bar has a series of zlofs which allow the Lap Rar Retaining Plate
to pass through it. When the 'Bars Open’ button is pressed the Lap Bar will
raise to the open pogiticn. Vhen the 'Bars Closed' Lutton is pressed the Lap
Bar will lower to the closed position. The Slide Par will move sideways away

from the slots, which means the Lap Bar Retaining Plate is locked to the top
edge of the Slide Bar, ) o

N

If in the event the Slide Bar fails £4 open hydraulically, a manual release
bar can be operated allewing the Slide Razr #o move sideways so that the Lap
Bar Retaining Plates can pass through the glofS“and the hydraulic rams can
raise the Lap bar to the open position.

The main electric motor and hydréulic pump are

_ lacatedon the offside of the
trailer (Gt Britain) and rearside (=

urope), under thé folding floor.

gl
al

Main Electric Drive Motor and Pump Jack Pump
D
.




SECTION 5

SsPECIFICATIONS

AND CALCULATTONS




STRUCTURAL REPORT
FAIRGROUND AMUSEMENT RIDE

®
SUBJECT: MIAMI SURF MK IX
COMMISSIONED BY: Kelth JEmmett & Sons Ltd
PREPAREDL BY: MAGER“PESTGNS

- . AUTHOR : GERALD HOBS@N

DATED: MAY 1993




SECTION A

DRIVE SYSTEM ANDP DYNAMICS




ESTIMATED MASSES

* Passenys

P B Ping

- oeach = 1386 R
asch = 228 Ry
gach = 100 Kg

Total = 1711 Kg
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PRIMARY MASSES AND DIMENSIONS




MASS INERTIA

TOTAL MASS INERTIA

240G x 1.56° = 6144 Kgi

350 x31.53 = 262 KgM'

600 x 2.1 = 882 Kgi
3

2450 x 2

14 = 10804 KM
Total = 18092 Kgit
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DRIVE BSYSTEM
HYDRAULIC MOTOR TO PINION TO SLEWING RING

2 KNMYotor

il
B
]
[
b
g

i

Bydranlic Motors I off Max Torue 8

atal with 2 » Motors . = 4 FNM

i1
g

Braakout Torgus = 4w 94 = 3.4 KM
Pinion = 14 Tookh x Module € x B0 face widbh

Slewlngy Bing = 142 Tooth x Module € 1 5% facs widbh

3
o
i

Mz Drive Torgde = 1471 u 4 43 FNM

45 BN

i

Max Tooth Load =2 4 -




Max Load Torgque
Mzx Counter Torque

Resultant Torque
(Arms Horizontal)
Min Surplus Drive Torque

Max Accel. from Horizontal
Max Accel. from Vertical

In 'g' Terms Horizont
(At Pazsenger C of &)

In 'g' Terms Horizont
(At Counterweight)

[t

DRIVE SYSTEM

(1.9 % 600) + (2.1 x 2450 x 9.8

1000

(1.6 x 2400 + (.9 x 380) x 2.81

1000

5640 Load Torgue

40-16

24 x 1000

18092

40 % 1000
18092
1.2 x 2.1

2,81
1.3 a5
3,81

l£
t

il

It

56 KNM



DRIVE SYSTEM

HYDRAULIC MOTOR TO PINION TO SLEWING RING

Hydraulic Motors 2 off Max Torque @ 270 Bar = 2 KNM/Motor
Total with 2 x Motors = 4 KNM
Breakout Torque = 4x .84 = 3.4 KNM
Pinion = 14 Tooth x Module 6 x 60 face width
Slewing Ring = 142 Tooth x Module 6 x 55 face width
Max Drive Torqué = 142 x 4 = 40 KNM

14
Max Tooth Load = 4 x 2 = 48 KN

2 x .084




CENTRIPETAL. ACCELFRATION

(ROTATING AT 2.0 RAD/S)

.4 RAD/s

Il
o

t
(€1

.2 RAD/SH
= 3.6 RAD/S
~ 8.4 RAD,(S2




SECTION B

LOADINGS AND’ STRESSES

(PARENT METAL)




MAIN ARM

STRUCTURAL PROPERTIES
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MAIN ARM STRESSES AT RDC
ROTATING AT 2.0 RAD/SEC

Maw Dending 7 s =
Min Bending Stress vy = =

sEatic Bepding Stress vy =

A
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MAIN ARM STRESSES AT HORIZONTAL
(ROTATING AT 2.0 RAD/SEC)

Max Bending Stress xx = (24 x 2100) + (5.8 x 900) = 30.5 N/mm’
2 % 912
Max Bending Stress yy = 20.6 x 530 = 15 N/mn’
2 x 367
Max Torsional Stress = 24 x 530 % 1000 = 9 N/mmt

2 x 8 (230-8) x (200-8) x 2

530 | sauw




STRESSES ON MAIN SHAFT

(ROTATING AT 2.0 HAD/S)

WE=
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Moment of Inertia

Section Modulus Minimum

Section Modulus at 'AT'A?

SEAT BEAM

s = 700 x 15.3 x 2 + (234 x 2)

It
iu_i
oL
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e
o
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xx = 150,408

¥xx = 150,408

WO x5 X 4 Ty s

s = 153 ol
'(j.‘ - 23 4. C.rlq"'
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150,408 cmt

2005 em’

2314 en’



MAIN SEAT BEAM

FORCES ON BEAM Min 4.0 KN @ T.D.C
' Max 40.0 KN @ B.D.C.
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MATN SEAT BEAM

Mass of 18 Passengers = 1386 KG
Mass of G.R.P. Seats and Fittings _ = 250 KG
Ma=zs of Main Seat Plus Lights and Trim etc = §£15 KG
Total = 2251 KG
Forces at + or - 8m/Sec? Max = 2251 x (9.81 + &)  B.D.C. = 40 KN
1000 :
Max Reaction R-'A° = 40 = 20 KN
2
Max Bending Moment at 'A’ = 40 x 2.0 = 9.0 KNM
9w 2
Max Bending Modent lat 'B’ =40 x 5.0° + 9.0 = 23 KNM
1" 9x 8
Max Stress at 'A’ =9 x 1000 xx = 5 N/mmd
2005
Max Stress at 'B’ = 23 x 1000 x = 11.5 N/mm
2005
Max at ‘B’ - 44 st x (5-240h) -= 2.3mm

384 x K x 150,408

n = N/L
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TIE BAR FORCES
(ROTATING AT 2.0 RAD/SEC)

Couple FC from eccentricity = 22 % 1.1 FC = B KN
5
Tie Bar Force Max FT = BEx2.1 Max FT = 16 KN
.65 :
NOTE: This is always tensile and fluctuates from 0 to max twice per
revolution.
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(Il ple’Y @ BR! EA! e

I‘J'l @ lA!!A! =

Stress @ 'A''A' =

Twist Dia 'A"'A' =

Shear Stress AA =

Shear Stress AA \ =

850
g5

STRESSES 1IN TIE BAR ARM

(.8 x 15 x 25! x 2)

2 x 1.5 x .8 (15 - 1.5)% x (59 -

+ ((1.5 x 50 x 2)
12

2

[ g

.8
(15 x .8) + (50 x 1.5) - 1.5 ~ .8

16 x 650G

1850

16,000 x 100 x 155
'G' x 46,250

.000043 x 8 x 'G'

500043 = 15 x 'G?

Bending KX
x 0.65

In 8 thk Plate

In 15 thk Plate
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46,250 cn

12,399 cn
6 N/mm?
.000043 RAD

28 N/mmt

52 N/mm’



TIE BAR STRESSES

Max Axial Tie Bar Force = 16 KN
Max Axial Stress = 16_x 10 = 4 N/mm
43.5
CHECK BUCKLING YY
1/r (Assume Pinjointed) = 500 vy = 161
3.1
Max Permitted Stress in Compression vy = 36 N/mn

lbox B0 x 0 Rus,
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STRESSES ON TIE BAR PIN

Za&n (7' 250

(ROTATING AT 2.0 RAD/SEC)

Stress at "A''A° ¥x = 16 x 80
50

Stress at 'B''B’ xx = 16 x 49
34

Stress at 'C''CY xx = 16 x 21
12

BN, R l*p_‘c,'
ﬂ |
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26 N/mm?
23 N/mm?

28 N/mn
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STRUCTURAL PROPERTIES - SUPERSTRUCTURE

400 x 200 x 10 RHS A’ = 116 ont
'z = §,138 c:m4
"T'xx = 24,140 oot
First Moments @ 'B''B' = {20 x 116) + (314 x 116) N.A. xx = 167 cm
116 x 2
First Moments @ 'A''A’ = (20 x 116) + (184 x 116) + (314 x 116)
116 x 3 N.A, xx =172 em
Second Moment @ 'B'B' = ((147* x 116) + (147° x 116)) +
8138 + 24,140 = 5,045,566 cn}
Second Moment @~ & 'A’ = ((152% x 116) + (12? x 116) + (142! x 116))
@ Tobsl = 5,035,792 + 8138 + 8138 + 24,140 = 5,076,208 cnt
Section Modulus @ 'BYB} = 5,045,566 Min xx = 30,212 cm3
167
Section Modulus @ 'B''B' =& 045 556 Max xx = 32,137 am®
157
Section Modulus @ 'A'’'A' = 5,076,208 Min xx = 29,513 on
172
Section Modulus @ 'A''A' = 5,076,208 Max xx = 33,396 cm®
153
Section Modulus vy = 1207 x 4 Max vy = 4,828 cm3
7/(
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MOMENTS ON SUPERSTRUCTURE
(CAR AT T.D.C.)

MOMENTS

A.C.W. = (18 +1-27) x .330 ACW = 4 KN

C.W.N. = ((~2 - 5.8) x .490) + ((~21 - 24) % 1.02) = 50 KN

Moment = 50 - 4 CWM = 46 KN

Stability = 3150 x 9.81 x .4 * = ¢ KM
2 % 1000

* Inherent Stability of Superstructure only

® Fl = 5.4x24oox10‘§ = 15 KN
F2 = 3.2x 350&AQY) = 1xm
F3 = 3.6x% 600 x 10 /A& 2 XY
F4 = 8.4 x 2450 x 109 [=/21 XN




STRESSES ON  SUPERSTRUCTURE

Max Bending Stress ¢ = 50 x 1000 Max mx = 10 N/mm2
4 x 1207

Min Bending Stress o = 9 x 1000 inx = 2 N/mm2
4 x 1207

Max Axial Stress = 77 Max = 0.2 N/mm’
4 x 116

Max Deflection = 20 x= 2442 AN = ¢.0007 cm

dxEx 4 x 24,140
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Max Stress in X Member =

Couple

Max Stress in chassis =

(Dynamic Onliy)

Max Stress in Chassis =
(All on Superstructure Side)

STRESSES ON CHASSIS

50 x 10°
5 x 1207

RC = 50_
i98

26 x 500
2 x 1207

25 x 800
29,513

Superstructure Side is Dominant Case
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X-MEMBERS

Max xx

Max xne

]

8 N/mm2
51 KN
2

& N/mm

0.5 N/mm?



FORCES IN FLAN VIEW

DYNAMIC FORCES

F1 = 15 KN
¥2 = 1KN
F3 = 2 KN
Fa = 21 KW

Resultant Horizontal Force FR

=15 -1+ 2+ 21

Total Couple on Slewing Ring = ({15 + 1) x .6)
= (2x .3+ 21x .9
Couple per Slewing!Ring = 29
2
Fi 2.
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Max c¢/w Acceleration
(from Drive System)

Max Force 'F!
{Arm Horizontal}

Force/Arm

Max !Il @ XAIIAE

Max Bending Stress
@ ‘AI!A!

2
I

STRESSES IN COUNTERWEIGHT

It

From Horizontal HOM

1.25 x (500 + 700) x 9.81
1000

=1

2
= (42.5) x 35.5 x 2) + (320 x 2)

7.5 x 1608 x 93
128,883 x 2

Lo x B0 xin &S

Tatal

0.25 'g’

15 KN
= 7.5 KN

= 128,883 cn’

= 4.3 N/mm?
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STRESSES 1IN SLEWING RING FLATE

Maw Moment at 'A''A? = 14.5 x .5 x ({3 % .5) -1} = 3.6 KM
l.d
Max Moment at 'B''B!' = 46.2 x .B5 w ({3 x B} -~ 1.1) = 5,7 KNM
2% 1.1°
Max Stress at 'A''A’ = 3.6 x 1000 - = 12 N/mmt
293
Max Stress at 'B’'B' = 5.7 % 1000 = 21 N/mm?
266
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STRESSES 1IN CHASSIS PLAN VIEW

Chassis Stress yy = 14.5 x 1000 = 9 N/mn’
2 % 814
Force on Qutrigger = 14.§ x 2 = 7 KN
3,14 + .51
Min Packing Load = 7 Per Qutrigger = 14 KN
' .5 :
N=20.5
W 1 445 m
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| | s
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TIE BAR FORCES ON MAIN TUBE
C/B WEIGHT FORCES DITTC

QD 265 \
ID 240 'Z' = 597 om’

NOTE: Forces Fl and F2 are 90° Out of Phase
F1  C/B VWeight Forces

FZ Tie Bar Forces

F1  Max C/B Weight @ RBDC Per Tube

= 21.5 KN

F2 Max Tie BarForces = 16.0 KN

F1  Max Stresseat A = 21.5 x 670 = 24 N/mn
597

F2  Max Stress at BA | =A16.0 x 830 = 22 N/mm*
537
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STRESSES ON  SUPERSTRUCTURE
{ARM HORIZONTAL)

Force FC from 'M! = 14.5 = 12 EN
1.2
Max Bending Stress = 12 x 2440 = 24 N/mnd
(Ignoring Torsion) 1247
Deflection = 12 x 244 = 0.1 cm

3 x Ex 24,140

NOTE: Bending Stress will be reduced by Torsional Restraint
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LAP BARS

Stress at Weld ‘A''A' = Sine 58° x 4500 x 250 {From FL; = 150 N/mrn2
{and Tube) Ix 2.14 x i0¢
Stress at Weld 'B''B' = Sine 70° x 4500 x 150 (From FL) = 100 N/mm’
3x 2.14 x 107 '
Stress at Weld 'A''A' = _ 2700 x 260 (From F£) = 110 N/mn}
3x 2.14 x 19 '
Stress at Weld 'B''B' = _2700 x 150 _ (From Ft) = 63 §/mm!

3 x 2.14 x 10°

NOTE: Stresses from FL are not to be used for fatique calculation
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LAP BAR BRACKETS

F = 2700 N
Assume Couple on 4 Plates only FC = 2700 x 500 = 300 N
1500
Assume 'F' acts on 3 Plates only
Shear Stress in Weld from FC = 900 = 0.2 N/mm?
100 xi0x 707 x4 x 2
ZW of Weld on vy =100 x 12 Per Plate = 1200 mm
Weld Stress from 'F' on vy = 2700 x B0 =5 N/mm2
3% 1200 x 10 % .707
. Section Modulus.of Plate at = 12! % 100 = 2400 mm’
Weld vy 5
Secticn Modulus of Plateag =12) % 75 = 1800 mm?
IA! 'A‘ YY 6
Bending Stress at Weld (Plate)Fn= 2700 x 50 = 19 N/mn’
3 x 2400
Bending Stress at 'A"'A' (Plate) £ 2700 x 75 = 37 N/mm’
¥y 3% 18.00
Bending Stress at AR from 'M' ux = 1,3 &-10° =19 N/mm2
(Assume all 6 Plates act) 5 x 11250
M. A e M
5 (\*RDM F“L.{, &-Purces 12 Tihou
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SECTION C

LOADINGS AND'/STRESSES

(CONNECTIONS)




MAIN ARM (LARGE END)
(STRESSES 1IN WELDMENTS)

Max Torque on Arm from Drive System Per 2rm = 20 IKNM
JW for Wi = TT }:42.6.5 2-N = 14,615 cm3
JW for W2 = TT x 45° 1-F = 35,784 cn’
4 x 2
Total = 65,014 cn’
Shear Stress in Welds = 20 x 106 % (265 + 450) = 13 N/mm2
65.014 x 10" x 2 x 2 x 6 x .707
. All Gusset Connechions) have been ignored
v w2
W F ZLE x b Fuse x oY 207 L AS0Oxb Feer x S04 1~p°




MAIN TORQUE TUBE

(STRESSES IN WELDMENT)

Wl -~ Max Torque through Weld Driving Per Tube = 20 KNM
Wl & W3 JW = TT x 26.5 x 2 = 29,231 en’
4

Wl - Max Weld Stress = 20 x 265 x 10° ' = 8.5 N/mm’
29,231 % 2 x 15 x .707

W2 - Max Torgque from C/Balance Weight Per Tube = 24 KNM

' =« TT x 24° = 10,857 cm’

4
@ 72 - Mox Weld Stwessy= 12 x 240 x 10} = 12 N/mn?

10,857 = 2 x 15 x .707

W2 - Max Weld Stress’ = 12 x 265 x 10° = 5 N/mm’

29,231 x 2 x 15 x .707

1€ Fude x 0o >o
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MAIN TORQUE TURBE
(STRESSES 1IN WELDMENT)

W of Weld = TT x 26,5 = 551 cmb
4
Bending Stress = 16 x 830 x 10 = 11 N/mn’
(from Tie Bar) 551 x 2 x 18 = .707
Bending Stress = _ 21.5 x 670 x 10 = 12 N/mm’

(from C/B Weight) BBl x 2 x 15 x .707

NOTE: These Strasses are 90° Cut of Phase

ﬁ;j 2_{55 pmﬁ \5 Eior g% X/ETDD//D
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Max Shear Area Group 'A’

Max Shear Area Group 'B'

Shear Stress 'A' Group

Shear Stress 'B’_Group

Shear Stress at CG

S.C.F, at CC

TIE BRR ENDS
(STRESSES IN WELDMENTS)

I

(20 x 4) + (16 x 2) x .707 x 1

fi

(le x 2y + (8x2)x1

(25 2 4) x .707 x 1

Total B!
=15 x 10
79
=16 x 10
30
= 16 x 1000 Nett

(160 x 25} ~ (20 x .25)
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79 cm
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ran cm2
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oN N/mm’
1.7 N/mm?
9 N/mm’

2.1

Zéox8®>dolﬁﬁ$

I

— — [ .
L
® 7 ;W j
P
25'{\.)?1,&‘__&_/

[ O

FreresT

TN

[_)L!Dug L}



STRESSES 1IN COUNTERWEIGHT WELDMENTS

F2 = 15 F2 Par Diagonal
Sine 20° x 2
F1 = 22 x Cos 20° ¥1 Per Member
Weld Stress = 22 x 100G F2
{Shear FV) 860 x 10 x .707
Weld Stress = 8 x 1000 F2
{Shear Fn) 4 % 860 x 10 x .707
o %’; 20
'\\6 - - 2
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22 KN

21 KN
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157 kn

4 N/mm>

0.3 N/mm



COUNTERWEIGHT BOLTS

Bolt Modulus = 200" x 4 = 160,000 nm’
Max Arm Torque = 15 x 1.808 = Z4 KNM
Max Bolt Strass = 24 x 10° = 0.15 N/mn
160,000 x 490 x 2
Max Forece 'F' Horizontal = 3.5 KN
Max Force 'F' R.D.C. = 21.5 KN
Max Bolt Stress Horizontal = 8.5 x 1000 = 2.0 N/mn’
2 x 49 x 2
Max Bolt Stress ADC = 21.5 x 1000 = 5.0 N/mm
. 4 % 496 x 2
P(\ =
A1 @ Beoirs, 2 ~—-Z { _./b Ao
<[ M DouBee ‘.:nH&wj ya ey .
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SECTION D

DESIGN L/IFE



SUMMARY OF STRESS RANGES
(ROTATING AT 2.0 RAD/SEC)

Main Arm Largs End iz wx = BL N/mm§
Main Arm large End Axis yy = 16 N/wm
Main Arm Smzll End Axis vy = 32 N/mm
Main Arm Torsicnal Shear = 18 N/mm®

Main Shaft 00 bxis ww = 100 Nmd
AR Axis xx = 180 N/mm*

BE Axis xx = 167 N/mm!

EA Axis vy = 82 N/mm:

BB Axis vy = 76 N/mm‘

Tie Bar Pin AR Axis xx = 28 memi
. ER Axis xx = 23 N/
oo Axis s = 28 N/mw*
Superstructure Upright Avis xu Car Horizontal = 48 N/mm:
Chassis X-Member Bxis Car B.D.C. = 7 K/mo
Chassis Main Rail Max Auee, o Car B.D.C. = 7 N/ mn
Main Torgue Tube Axis vy Tie Rod = 22 memf
Main Torque Tube Axis &x Comnterweight = 12 N/mw




FATIGUE OPERATIONAL SPECTRUM
(OPERATING SPEED 20 RPM)

Max length of Ride Time

No of Full Speed Revolutions (either Dirsction)

Time of Full Speed Revolutions

BASIC ASSUMPTIONS

Machine available for work
Machine available for work
Machine available for work

Total Hours available per Year =

Actual Time MachinesRuns 40% of Standing Time per Year

ACTUAL NO OF COMPLETE REVOLUTIONS @ FULL SPEED

614 x 60 = No of complete RidesyYear

2

18,420 x 20 = No of complete Revs,/Yedr

No of Stress Cycles for Tie Bar
No of Stress Cycles for Lap Bar
No of Stress Cycles for Main Arm
No of Stress Cycles for Main Pin

LI S R |

8 26 % 8 x 4 Standing Time

3634800 x 2

388 400 4
368,400
368,400

2
et

[T

It

2.0 Min
20 Revs,
1.0 Min.

8 Hours/Day
& Days/Week
8 Months Year
1536 Hours

614 Hours

13,420

368,400

736,800
736,800
368,400
368,400




Main Arm large ¥nd
Main Arm Large End
Main Arm Small End

Mainr Shaft D0
Main Shaft Ak
Main Shaft BB
Main Shaft LA
Main Shaft BE

Tie Bar Pin AA

Tie Bar Pin EBR
Tie Bar Pin oo

Superstructure Upright
Chassis X-Membar
Chassis Main Rail
Main Torque Tube
Main Torque Tube

SUMMARY OF DESIGN LIFE

(ROTATING AT

Axis
Axis
Axis

Axisz
Axis
Axis
Axis
Axim

.
Awiz »m
Axig 2

Agiw
Axis
Axis
Asis

Axis

K

¥y
vV

-

¥
X
XX
7y

¥y

ad e
LY
b7

A

2.0 RAD/SEC;

BS 5400 IT
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‘B 1=
‘B 20 =
'R 300w
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SUMMARY OF REF STRESSES

{(To BS 25873 Pt 2)

LOCATION STRESS REF STRESS

Main Shaft @ 'A'-'A' = 167 N/mn 0.85 x 540 wx = 130 N/mnd
1.6 x1.3% 1.7

Main Shaft @ 'A'-'A' = 82 N/mn’ Ditto vy = 120 N/mm?

Main Shaft @ 'B'~'B" = 155 N/mm’ 0.85 x 540 xx = 138 N/mm
1.6 x1.3x 1.8

Main Shaft @ 'B'—/B' ) = 76 N/mm’ Ditto vy = 138 N/mn

Tie Bar Pin 'A"'A =, 26 N/mm’ 0.5 x 540 = 62 N/mn!
1.6 x 1.3 x 2.1

Tie Bar Pin 'B''B' =0 /23 Ny/mm' 0.5 x 540 = 81 N/mm?
1.6x1.3x 1.6

Tie Bar Pin 'C''C’ = 28 f/m’ 0.5 x 540 = 63 N/mn’

1.5 x 1.3 x 2.

)



SLEWING RING BOLTS

Max Torive Torgque Pey Ring = 20 KN
P.2.0. of Zoits = 8O0 mm
Bolt Siz = Hi&

» of Bolts = 24

Ioad on Boltas = m ZROC N
. o o . e, 2
Stress aon Bolts s 2EO0 mhear = 16 N/mm

ENM

P
o

Max Moment on Bolts @ BIX Fer Hing =

it

Max Z6 TT = 30° = 5026 cond

e - s - E -._‘. Ty i3 :’i
Max Stress/Bolkt =\ 18 x 108 = {0, Naw®




 PINION STRESSES

17t at Root = 60 x 12° = 1440 mm’
5
Stress at Root = 2024 x 2 x 4.65 x 1000 = 156 N/mm’
84 x 1440
Ref Stress EN24T = _ 0.5 x 852 = 95 N/mmn’
l.6 x 1.4 x 2
Ref Stress EN36B = _ 0.5 x 1000 = 142 N/mmé
(Shot Peened) 1.6x%1.1%2

Reduce Motor Pressure to 3.600 PSI EN36B

N = 14 Tegth
Mod = 6

Face = 50mm
Material = EN24/EN36E
Max Motor Torque = 2024RM




SECTION 6

HYDRAULIC MAINTENANCE

CONTRACT



Hydraulic System - General Information

Hydraulics piay a major role in the set-up, cperation, and stowage of the Miami ride.
Mydraulic circuits are employed to open and close the folding flash panels; the main seat
platform is driven by a closed-loop hydraulic circuit, and the seat lap-bars are aiso
hydraulically operated.

In addition to these circuits, there are several sub-systems performing less obvious
functions. These comprise:

. A Brake Circuit which will halt the ride in the event of a hydraulic failure.

. A Flushing Circuit which maintains the hydraulic oil at a safe working
temperature.

. An Emergengy Gircuit which enables the seat platform to be driven to 3 safe

position in thé avent of a failure of the electrical supply.

ensure they provide safe and reliable operation of the ride, whilst delivering maximum
performance. Providing these circuits afe properly maintained, they will provide many

\
Each of the hydraulic circuits hds been carefully designed, calibrated and tested 1o
years of trouble-free service. ‘

Plzase nots that tamipering with tne hydraulic €ircuits is dangerous, ana wil invalidate
the warranty offered by K. Emmett & Sons. BasiC maintenance however is the
responsibility of the operator and full details are proyide@™en the next page.

Applied Hydraulics Ltd., The Barn Hall, Stock Road, Coggeshall, Essex CO6 1NX
Telephone: 0376 563746




Servicing And Maintenance

General Maintenance

Although full servicing and maintenance should only be carried cut be a fully qualified
hydraulics engineer, the following daily and weekly checks are the responsibly of the ride
operator and must be carried out as specified.

1. Oil level checks

Miami rides are equipped with two types of level indicator for the hydraulic
system: A sight glass in the reservoir {later modeis only) and an electricaliy-
operated warning lamp. For rides equipped with a sight glass, the oil level
should bescheeked daily. Operation of the switch should be checked
weekly.

2. Visual Inspection

At least once per week, and&lways after transporting the ride to a new site,
visually inspect the compligte\gystgm for companent damage, hose chafing
and leaks. All pipe and hose unighs’must also be checked to ensure they are
tight,

3. Fiiter Blockage Indicator

At least once per week, inspect the visual indicatCr/ii#ted to the hydraulic
fiiter must be checked. { the filter is located adjacen#to the reservoir). The
filter must be changed BEFORE the indicater reaches the red section.

Applied Hydraulics Ltd., The Barn Hall, Stock Road, Coggeshall, Essex CO6 1NX
Telephone: 0376 563746




Servicing And Adjustment

Every four months the complete system should be serviced and tested by a qualified
hydraulics engineer,

K. Emmett and Sons recommend that this work is carried out by Applied Hydraulics Ltd.
To arrange for servicing or repair, please contact us on the telephone number shown on
the front page. We will be pleased to discuss your requirements. We also offer a planned
maintenance scheme, full details of which are given overleaf.

Breakdown Procedure

in the unlikely event 6T a breakdown, or maifunction in the ride hydraulic systems,
within the on-year warranty period, contact K. Emmett and Son. Arrangements will then
- be made for a service engineer from Appiied Hydraulics to rectify the fault. Please
provide a full description ¢fghe\fault and give the circumstances under which the failure
occurred,

DO NOT ATTEMPT TO REPAIR OR'ADJUST ANY PART OF THE HYDRAULIC CIRCUIT.
THIS MAY INVALIDATE YOUR WARRANTY

Breakdown call-outs which resuft from unauthodset@adjustment, tamperinn, ar fack of
maintenance, will be charged for.

For breakdowns which occur outside the warranty periode K7 Emmet & Sons recommend
that all repairs are carried out by Applied Hydraulics and you miaycontact us direct.

Applied Hydraulics Ltd., The Barn Hall, Stock Road, Coggeshall, Essex CO6 INX
Telephone: 0376 563746




Miami Ride Planned Maintenance

Applied Hydraulics are offering a Planned Maintenance scheme for the Miami ride which
can bring you a number of benefits.

» We designed, built and installed the hydraulic circuits on your Miami ride;
nobody knows them better than us. Our knowledge and expertise will
ensure that your ride is correctly maintained and adjusted and is always
operating at peak efficiency. This will considerably reduce the possibility of
breakdowns and the consequent loss of revenue caused by having a ride
out of service.

. We are the only hydrauiics engineers approved by K. Emmett & Sons for the
Miami rige,
. N We take-careof everything, contacting you 4 times a year to arrange &

convenient gate’and time to carry out the service and we provide alf the
necessary parts.

. You can join the Plapned Maintenance Scheme at any time, however if you
join before your ride is/mGre than three months oi/d, we extend the original
warranty on the hydrauilic éomponents for a further 12 months - see below
for detaiis.

The Service Provided

When you join the Planned Maintenance Scheme, Applied Hydraulics will arrange to
service the ride every three months, at a time and datesConvenient to you. The service
includes:
._ » An oil condition test of the system oil

« Full flow and pressure testing

e [Individual circuit check

« All adjustments as required

e Pressure and lfeak testing plus rectification of any faulits

» QJ filter renewal and top-up

s Fulf operation test and check.

Applied Hydraulics Ltd., The Barn Hall, Stock Road, Coggeshall, Essex CO6 1NX
Telephone: 0376 563746




To Jain

Contact Applied Hydraulics on: 0378 b63748, or writ e to us at the address shown on
the front cover. We will be pleased to answer any gueries you may have and to provide
any further information which may be required.

Terms

All warranties arge parts only. Travelling costs and labour will be chargeabie except in the
case of components returned to Applied Hydraulics, or rides transported to the Emmet &
Son engineering workshop at Stanton, Suffoik, in which case travelling will be free of
charge.

For the extended warranty to be valid, the Planned Maintenance sarvices must be carried
out every three months-ds/scheduled. A one-maonth period of grace is allowed. The only
exception to this is in casesdvhere Applied Hydraulics have failed to service the ride at
the time specified.

Applied Hydraulics Ltd., The Barn Hall, Stock Road, Coggeshall, Essex CO6 1NX
Telephone: 0376 563746




The Cost

The costs are quite straightforward. Each service is £ 265.00 Plus Vat. Travel will be
charged at 45 p per mile. For journeys of more than 200 miles a charge for overnight
accommodation will also be made. The price includes the oil filter and up to 25 litres of
oil for topping-up.

Please Note: Payment is due on the day, following completion of the service.

The Extended Warranty

The following components carry a 12-month parts-only warranty against manufacturing
or material defects:-

Electric sfictors

Pumps and cduplings

Valves {(alldtypes}

Steel Pipes and Fittings

Gauges

Filter Body (excluding fiiter element)

Please note: This applies only to compongnts in those circuits designed and
installed by Applied Hydraulicss These are:

Lap Bar circuit
Flash circuit

¢ Brake circuit
Flushing circuit
Emergency circuit

In the case of the main closed-loop cirguit, Applied Hydraulics offers no warranty, nor
accepts any liability accept for that arising as a result of poor workmanship in the
installation of the hydraulic hoses.

Applied Hydraulics Ltd., The Barn Hall, Stock Road, Coggeshall, Essex CO6 1NX
Telephone: 0376 563746




SECTION 7

ELECTRICS




ELECTRICAL CONTROL SYSTEM FOR K.EMMETT

STANDARD MTAMI RIDE

CIRCUIT DIAGRAM DWG. No. JX502 8 sheets.

1. Sheet 1

1.2 MCB - Door interlocked moulded case c¢ircuit Dbreaker with
shunt trip operated from Emergency Stop pushbutton on
operator's control station. The circuit breaker is
fitted with an earth leakage module.

1.3 Contactors K1, K2, K3 form a standard star-delta circuit for
starting the main 43kW motor. OQverload protection is rom
CB1 (100 Amps) and OL3 (37 —-50A4).

: 1.4 The Jack motor is a single phase capacitor start aand run

. motort It is fed via a 13 Amp plug and socket adjacent to
the motor / 1f the ride is not powered up the Jack motor can
be plugged iftho a regular 13A socket (240v). Protection for
this motordiawwia CB1l6 (10 Amp) and overload 0L4 (4~6 Amps),
except when exfernally powered.

1.5 The 'cooling motor/ is a three—-phase motor fed via CBS (10A)
and contactor K6. Protection against single phasing and
overicad 1s via QL&/(1-1.6 Amp)}. The cocling motor starts

when the ride is powerg@d ¥p unless the overload has tripped.

1.6 The two bulk-head lights #@pesituated in the rear of the ride
and can be switched on and £&Hf ., via the switch on the front of
the main contreol cabinet.

3%

Sheet 2

N
oy

Circult Dbreaker CB2 is required when gptional smoke machine
. socket is required.

2.2 The electronie control box for the ‘Perminator' sign is

controlled via contactor K9 with overload protection from
circuit breaker CB8 (3214).

]
w

The electronic control box for the 'Backflash® 1lights 1is
controlled via contactor K10 and circuit breaker CB2 (327A).

2.4 The traffic lights are controlled via contactor K8 with
circuit protection from circuit breaker CB11 (32A4). Note
that 1individual <circuit protection is provided within the
traffic lights' control box.

2.5 240v AC power is taken to the paybox via c¢ircuit breaker CB12
(164).




3. Sheet 3

3.1 Circuit Dbreaker CBY7 provides 240v AC power to the car, the
fluorescent tubes along the front of the ride and the brake
golencid.

3.2 When the 'OPEN SAFETY BARS' pushbutton (PB10) is pressed, the
‘open' solenoid is energised via wire no. 35. At the same
time as the seat safety bar opens, the gafety bar interlock
opens, which de-energises relay RL2. When RL2 de-energises,
the power to the speed control unit iz cut off (see sheet 6).

3.3 Wnen the 'CLOSE SAFETY BARS' pushbutton (PB9) is operated,
the ‘'close’ solenoid is energised via wire no. 38. The
'close’ solenoid must remain energised until the safety bar
interlock 15 fully engaged and relay RL2 energised. The
speed control can then be operated.

3.4 The Hydpaulic Power Pack on the car is driven from a single

. phase| _motgr which is protescted via motor overload starter
MS51l, whaeh/is located within the terminal box mounted on the
car chassis

3.5 The ©brake s0l€peid is operated via the BRAKE OFF/ON switch,
mounted on the operator’s control panel.

3.6 Transformer TX1 44s tle main control transformer praoviding a
110v AC supply for tHie gushbuttons.

4, Sheet 4

Operation of the EMERGENCY STOP,pushbutton PBl, mounted on
the operator’s control panel gfergises relay coil RL1 which
13 located within the main iscola¥er, MCB (ses sheet 1).
When the EMERGENCY STOP pushbufton' is operated the MCRE is
tripped which isolates all equipmefit from the incoming AC
supply.

The main motor can only be started if:

— EMERGENCY STOP pushbutton released.

- Main motor overload, 0OL3, reset.

— Back door safety switches closed and RL3
energiged (Sh.5).

Hydraulic oil level is high, and RL13 not
energised {(5h.3).

3 phase power is available.

Operation of the MAIN MOTOR START pushbution will energise
relay RLX, contactor K2, and contactor Ki. Power will then
be applied to the motor in the star configquration to minimise
the starting current. After 3 or so seconds the timer on K2
operates to de-energise Kl and instead energisezs K3 which
puts the motor in delta confiquration for normal running.
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