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THRILL SPORT BUNGEE

WEIGHT OF IDEBBING IJEIGHT OF WEBBING
JUMPER LENGTH JUMPER LENGTH
7% |
80 285
85 218
98 215
95 228
188 225
185 230
118 235
115 240
120 245
125 258
130 255
135 2640
140 265
145 278
158 275
155 280
160 285
165 290
178 295
175 500
188 385
185 3108
190 315
195 320
200 325
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SPECIFICATION SHEET Ssiog
FOR BUNGEE ROCKET AMUSEMENT DEVIC 7
OR BUNGEE ROCKET AMUSEMENT DEVICE 2N
. 3/GORDON E
(1) PROJECTED HEIGHT: 100' (30.5M) above ground level ®

(2) BUNGEE CORD DATA:

- Details of the bungee cords are provided in the operating manual. The cords comply
- with the requirements of Reference 1, Section 4.3 with the following exceptions.

a) The webbing.ends are tied rather than stitched. The cords are built in the field
and sewing by machine is not available and hand sewing is not consistent. The
knot used-te_tie7the webbing is commonly referred to by the Bungee Jump
Industry as a ribboriknot. It is a self tightening non-slip knot.

b) Reference 1 requires/Ahe fall arrest system or static line to have a breaking
strength of 4000 Ib. The thrée larger cords mest this requirement. However the
two smaller cords have two-static lines in each having a strength of 500 Ib in
each line or 1000 Ib total per burigee cord. Factors of safety are shown in the
following table.

CORD WEIGHT | BREAKING | LOAD AT FAcTorR | LoaAD AT FACTOR
COLOUR | RANGE STRENGTH | BOTTOM OF {OF TIME OF OF
OF STATIC | FALL PER SAFETY, LAUNGH SAFETY
LINE CORD PER CORD
YELLOW | 70-100 1,000 143 7 71 200 5.0
GREEN 105-145 | 1,000 207 5 290 35
RED 150-205 | 4,000 293 14 410w 9.8
BLUE 210-245 | 4,000 350 1 490 82
BLACK 250-300 | 4,000 429 9 600 6.7
TABLE 1

STATIC LINE FACTORS OF SAFETY
The above factors of safety are calculated as follows.

From the Thrill Sport Manual, the typical acceleration at the bottom of a jump.
is 2.879. As there are two cords the force on each will be or 1.43W Ib. If the
bungee cord were to break at this instant, which is the most likely time for such
an occurrence, the fall arrest system would have to resist this force and the FS
would be the breaking strength of the static line divided by 1.43W. At the time
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of launch, for purposes of calculation of safety factors, the cord tension was
increased by 40%.

c) The spool webbing used to attach the bungee cord to the is required to have a
strength of two times the ultimate strength of the bungee cord. The spool
webbing is 1" tubular nylon having a strength of 4000 Ib. (Reference Craig
Lindell). The largest cord has a strength of 3520 Ib. As the factor of safety is 8.2
and only 5 is required use a value of 3520 x 5/8.2 = 2146 Ib. The ratio is
4000/2146 = 1.9 which is close to the required value of 2.

Reference 1, Section 4.3 requires bungee cords to have a factor of safety of 5. Thrill
Sport's cords/have factors based on 2200/15=1466 Ib/ply, (see Operating manual
p13, 15 ply cord), as follows.

CORD WEIGHT NUMBER BREAKING MAXIMUM FACTOR
COLOUR RANGE OF PLIES STRENGTH | LOAD AT OF SAFETY
: BUNGEE BOTTOM OF
CORD FALL PER
CORD
YELLOW 70 - 100 10 1466 143 10.3
GREEN 105 - 145 12 1760 207 8.5
RED 150 - 203 16 2346 293 8.0
BLUE 210 - 245 20 2933 350 8.4
BLACK 250 - 300 24 3520 11429 8.2
TABLE 2

BUNGEE CORD FACTORS OF SAFETY

Retirement of bungee cords is covered in Thrill Sport's Operating Manual. The
requirements comply with Reference 1 Section 4.8.1(4).

NOTE: WHEN A BUNGEE CORD IS RETIRED FROM SERVICE FOR ANY
REASON, BOTH CORDS MUST BE REPLACED TO ENSURE AN EVEN PULL

ON EACH SIDE OF THE RIDER SO THAT THE RIDER IS MAINTAINED ON
CENTRE WITHIN +/- 5' OF THE CENTRE LINE OF THE RIDE.

(3) HOISTING EQUIPMENT AND STRUCTURE

The hoisting equipment and structure are shown in Thrill Sports Production Inc.
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drawing number 100 sheets 1 to 7 and in Figures 1, 4, and 5 attached. It consists
of a tower built from commercially available antenna tower components with a
specially constructed arch section at the top. Hoisting is by means of a commercially
available drum hoist. The design wind loads are shown in Figure 5 and meet the
requirements of the Ontario Building Code.

Name of Manufacturer:Thrill Sports Production Inc.

Year Built: 1995

Serial Number: BL100-001

The electric vyire rope hoist has a SWL rating of 5,000 Ib., (2,275 kg).

There are two (2)'3/8246 x 19 IWRC wire rope hoisting cables each having a
breaking strength of #3120 Ib. The end of each wire rope has an eye formed using
a thimble and two (2) cablé clamps.

The electric wire rope hoist is-equipped with gear driven limit switches that
automatically stop the movement atbeth the lower and upper terminal points. The
hoist control system is designed to’slaw-the hoist prior to the electrical supply to the
drive motor being switched off so that the hoist stops smoothly. The hoist system is
equipped with-a slack rope sensor that, upop detecting slack rope, shuts off the
power supply to the hoist. There is only one Jayer of wire rope on the drum so that
an anti-piling sensor is not required.

In addition to the electric wire rope hoist gear driverilimit switches, the tower is -
equipped with an anti-two blocking limit switches on the upper sheaves to prevent
over travel in the event that the upper gear driven limit gwitch fails.

In addition to the tower there is a launch platform constructed-from commercial
scaffolding approximately 15' square. There shall be no more than two launch
personnel and five patrons on the platform at any one time. Spectators are not
permitted on the platform.

(4) ATTACHMENT OF PERSON TO BUNGEE CORD

Attachment of the person to the bungee cord is by means of a full body harness.
The attachment complies with the requirements of the applicable paragraphs of
Reference 1, section 4.2. Details are provided in Figures 2 and 3 and illustrate the
required redundancy of the connection.




(5) MINIMUM LAUNCH SITE PERSONNEL:

There are three (3) personnel directly involved in conducting a launch.
(a) Launch Master

(b) Launch Assistant

(c) Electric Wire Rope Hoist Operator

The Launch Assistant also acts as the Retrieval Operator.

(6) WIND SPEED RESTRICTIONS:

Operations are to stop if the cross wind speed exceeds 20 mph or if the fore and aft
wind speed excegds!35 mph at the top of the tower. A cross wind is any wind
direction not parallel tosthe launch direction.

These values and directiop§ are upper limits. Operations shall cease in unusual wind
conditions such as gusty and’ufistable wind directions.

(7) DESIGN CODES AND STANDARDS.

In addition to compliance with the Reference 47(Canadian Bungee Associatidn Code
of Safe Practice), the AD complies with:

ELECTRIC WIRE ROPE HOIST: NEC and/CSA Electrical Code
AGMA
TOWER: ANSI/EIA-222-D, Antenna Towers
~ WIRE ROPES: ANSI Committee of Wire/Rope Producers
~ WELDING: AWS

(8) CERTIFICATION

8.1 Tower and Hoisting Device are to be certified by an Ontario Professional
Engineer on completion of erection at each site.

8.2 Certification of the Bungee Cord is attached.

8.3 Certification of the Body Harness is attached.




(9) SITE LAYOUT

A site layout and general arrangement are shown in Thrill Sports Production Inc.
drawing number 100 sheets 1 to 7 and in Figures 1, 4, and 5 attached.A site layout
is attached.

(10) OPERATING SPACE

The operating space is shown in Figure 4. It does not comply with the requirements
of Reference 1 Section 5.8. The requirements of Reference 1 are for a single
bungee cords#The Bungee Rocket has two cords, one on each tower leg, that
confine the person to the centre of the tower so there is less chance of moving out
of a vertical planetFurther justification for non-compliance is provided in the field test
report.

(11) ERECTION AND DISMANTLING INSTRUCTIONS

As the tower is erected by the Manufacturer, there are no specific erection or
dismantling instructions provided in this Submission. However, it shall be noted that
the guy wires are not to be over tightened/ Turnbuckles shall be tightened by hand
without the use of a cheater bar as tight @s’possible and then given three full turns
using a wrench or cheater bar. Each installation is required to be certified by an
Ontario Professional Engineer.

(12) EQUIPMENT AND MAINTENANCE MANUAL

The bungee cord and associated equipment maintenance régdirements are included
in the Procedures Manual. An inspection and maintenance mandal for the tower and
associated hoisting equipment is attached.

(13) FIELD TEST REPORT

A field test was conducted prior to operation at Exhibition Place, Toronto. In addition
to weight testing, trajectory and off centre movement was investigated. A maximum
of 5" movement off centre was used for the acceptance criteria. Riders are not to
reach a height of more than 100' so as to maintain a safety zone of 30" above the
rider.



(14) REFERENCES

1. Canadian Bungee Association Code of Safe Practice, DRAFT, 4/9/93




SUMMARY OF FACTORS OF SAFETY

The factors of safety for the static line and bungee cords are shown in Table 1 and
2 above. The factors of safety presented below are in some instances based on safe
working load and in other instances on breaking strength. Safe working load is
generally a load which is not more than 75% of the load that would result in plastic
deformation in the structure or component and substantially less than the load that
would result in catastrophic failure of the structure or component.

SWL = Safe Working Load
B = Breaking.Strength or Collapse Load or Ultimate Strength

FS = Factorof Safety

2-1/2 ton Electric Wire Rope _Hoist:
F.S.= 5,000/(2x600) = 4.2 timesthe SWL (ACCO-Wright) -

Itis to be expected that commerciallysavailable hoist will have a built-in factor of 3
- to account for dynamic loading.

Single 3/8" dia. 6x19 Extra Improved Plow / Steel IWNRC electric hoist wire rope:
B 13,120 Ib. (AISI Wire Rope Users Manual)

The bungee cord is stretched to about 600 Ib.

FS=13,120/600 = 21.9 > 10 See Reference 1, Section 4’2/

Calibration Strap

2" tubular webbing

BS 8000 Ib

FS 8,000/600 = 13 > 10 See Reference 1, Section 4.2.

I




Main Sheave Axle

ACCO model number 220247M1.

SWL 11,000 Ib. (Verbal from Rob Strange, Thrill Sports Productions)
FS = 11,000/600 = 18 tfmes SWL

1" diémeter shaft in double shear

SWL =2 x 0.7854 x 1.0* x 10,000 = 15,700 Ib

FS = 15,700/600 = 26

Bungee Cord

Factors of safety are shewn iff Table 2 above.

Static Line

Factors of safety are shown in Tablend.dbove.

Spool Web
1" Tubular webbing B = 4,000 Ib

FS = 4000/600 = 6.7 See Reference 1, Section 4.2.

Karabiners

All karabiners have a minimum breaking strength of 6,500 Ib as required: by
Reference 1. For a total maximum force of 1200 Ib, the FS is 5.4. They complies
with Reference 1 Section 4.5.1(1),(2), and (4), but not 4.5.1(3) which requires
karabiners to have a FS of 10. For this AD, the use of larger karabiners is not
practical and an FS of 5.4 in the most highly loaded case is considered adequate

and compatible with the bungee cord requirement for a FS of 5.0.




HOIST AND TOWER CERTIFICATION

I, the undersigned, being a Registered Professional Engineer in the Province of
Ontario, do hereby certify that to the best of my knowledge and belief the tower and
hoisting equipment have been erected and installed in conformance with the
specifications contained in the design submission.

NAME:(print) G.W.S.Gordon

REGISTRATION NO. 16635013
DATE: 19/8/95




10

HARNESS CERTIFICATION

l, the undersigned, being a Registered Professional Engineer in the Province of
Ontario, hereby certify that to the best of my knowledge and belief the Bungee
Rocket Body Harness shown in Thrill sport Productions Inc. Specification Sheet
Figure 2 complies with the requirements of the Canadian Bungee Jumping
Association Safe Code of Practice.

v“'oFESSIQM’
4

L
1
c"
%
m
m
ko]

G. W. S. GORDON

NAME:(print) G.W.S.Gordf

REGISTRATION NQ. 16635013

DATE: ..... » /5895/ ...................
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BUNGEE CORD

|, the undersigned, being a Registered Professional Engineer in the Province of
Ontario, hereby certify that to the best of my knowledge and belief the Bungee
Rocket Bungee Cords shown in Thrill sport Productions Inc. Procedures manual
complies with the requirements of the Canadian Bungee Jumping Association Safe
Code of Practice with exceptions described in the Specification Sheet.

CERTIFIED BY:.~

NAME:(print) G.W.S.Gordon

REGISTRATIOVO. 16635013
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BUNGEE ROCKET
FIELD TEST REPORT

This is to certify that the Bungee Rocket successfully under went the following tests.

1.

Test launch of a 190 Ib rider. The rider was observed to travel in a straight path
less than +/- off the centre line of the AD.

. The upper limit switch on the hoist and tower upper sheave functioned as

required, the switch on the hoist stopped the hoist without bottoming out the
buffer spring=Similarly the tower upper sheave switch stopped the hoist before
bottoming out the buffer spring.

A test was conducted'to see if the static line would stretch the bungee cord. The
test was to simulateja’broken bungee cord. Using a 100 Ib rated bungee cord,
the static line was diseonnected from the spool at one end and attached to the
hoist cables. The other efd jattached to a 150 Ib weight in the normal manner.
The cord was stretched and thestatic line did not pull out but rather forced the
bungee cord to perform as if it h&d'not been disconnected. This is a significant
safety feature. '

CERTIFIED BY:. 2/ Yoy~

NAME:(print) G.W.S.Gordon

REGISTRATION/\IO 16635013

pate: ... /4 /%/ .............................
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BUNGEE ROCKET TOWER AND HOISTING DEVICE
~ INSPECTION AND MAINTENANCE

Inspect the guy wire anchoring for any movement or ground disturbance daily.

Inspect the tower legs at the base daily for any movement. Check that the tower
stands vertical.

Inspect the guy wires and turnbuckles at the lower end of the guy wires daily.

Inspect the tower structural members daily. Check members and bolted connections
by hoisting a two man inspection team in the basket to the top of the tower.

Inspect the cannection of the idler sheaves and main sheaves to the tower daily.
Inspect the.sheave flanges for wear. Grease the sheave bearings once every two

weeks.

Inspect the guy wire connections at the top end of the guys daily. Check to ensure the

shackles are moused, (wire locked). Inspect the tower members, (and member

attachment), to which the guys are attached.

Check the operation of the winch'in*accordance with the manufacturer’s instructions.
Details and frequency of inspectionand'servicing are specified in Wright Inc. document
58975. Daily, check the operation'of the upper and lower limit switches and the "anti
two block" switch that acts as the backup/forthe upper limit switch. Check the operation
of the pendant dead man switches. Check thedunction of the key switch. Press the "up”
button and while holding the button down;turn the key switch to the off position. The
winch should stop immediately. Repeat the process using the “down" button.

Check the operation of the slack wire switch daily.

Inspect the connection of the wire rope spring to the hoisting cables daily. Check the
wire rope clamps for signs of slipping.

Insect the hoisting cables daily. Ropes must comply with thé requirements of the
Amusement Devices Act, paragraph 21,
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BUNGEE LAUNCHER OPERATIONS - GENERAL DESCRIPTION

THE BASIC OPERATION OF THE BUNGEE LAUNCHER CONSISTS OF
SECURING A RIDER IN A FULL BODY HARNESS, ATTACHED TO TWO BUNGEE
CORDS, WHICH ARE STRETCHED UP TO 100 FT. ON EACH SIDE OF THE
THRILL SPORT BUNGEE ARCH. THE PERSON IS ALSO ANCHORED TO THE
GROUND WITH A QUICK-RELEASE MECHANISM. WHEN ALL CONNECTIONS ARE
SECURE, THE PERSON IS RELEASED AND WILL ACCELERATE FORWARD AND
UPWARD TO A HEIGHT OF APPROXIMATLY 100 FT.
DECEND, SWING AND ACCEND APPROXIMATLY FIVE TIMES UNTIL THE BOUNCE

AND SWING SUBSIDE.
DECENT TO THE GROUND AND UNHOOKED FROM THE SYSTEM.
*NOTE+ THIS 1S NOT "REVERSE BUNGEE" AS IT IS NOT A SINGLE
BUNGEE CORD ATTATCHED TO A BASKET. ALSO THE LAUNCH IS AT AN
ANGLE SO THE RIDER 1S PROPELLED UPWARD AS WELL AS FORWARD.

THRILL SPORT BUNGEE LAUNCHER ILLEGAL REVERSE éUNGEE

SIDE VIEW END VIEW

130"~

MAXIMUM
POSSIBLE
ANGLE

100 ~ BASKET

CRANE

h— 27— zt7' | ?

POINT

. . /3 LAUNCH

LAUNCH
POINT



. OPERATIONAL PROCEDURES AND SAFETY CHECK SYSTEM

WHEN A JUMPER FIRST ARRIVES TO PURCHASE A LAUNCH RIDE,
HE/SHE WILL SEE A SIGN POSTED THAT STATES THE FOLLOWING:

WARNING: THIS RIDE IS A HIGH SPEED, PHYSICALLY ACTIVE
UNDERTAKING. DO NOT RIDE IF YOU HAVE BACK OR
NECK DISORDERS, BROKEN BONES, HIGH BLOOD PRESSURE,
HEART PROBLEMS, EPILEPSY, PREGNANCY, OR ANY OTHER

PHYSICAL LIMITATIONS.

MINIMUM WEIGHT % 70 LBS. MINIMUM AGE x 10 YRS.
MAXIMUM WEIGHT =* 300 LBS.

* THE RIDER"S® WETIGHT IS FIRST. DETERMINED BY THE DESK CLERK
BY TWO SEPARATE SCALES. THE WEIGHT IS THEN WRITTEN, ON A

WRIST BAND AND/PLACED ON THE RIDER.
THE RIDER 1S FITTED/INTO A PADDED FULL-BODY HARNESS. $£C Fi(, 2
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. CHECKED.
* THE JUMPMASTER CONNECTS THE CORDS TO THE CALIBRATION PAD

NOTE  ##=*% ALL CONNECTIONS ARE VERIFITED TWICE =»
THE. RIDER 1S CONNECTED TO A QUICK RELEASE DEVICE THAT IS
SECURED TO THE GROUND ANCHOR.,

AT "THIS POINT ALL CONNECTIONS HAVE BEEN DOUBLE CHECKED
AND THE CORDS ARE THEN STRETCHED Up

DURING THE STRETCH PROCESS THE JUMPMASTER GIVES
INSTRUCTIONS TO THE RIDER. THE INSTRUCTIONS ARE:
"WHEN THE CORDS REACH FULL STRETCH I'LL SAY "READY"

YOU PUT BOTH ARMS STRAIGHT UP AND LOOK AT YOUR HANDS.
I'LL COUNT “3,2,1 LAUNCH" AND PULL THE RELEASE.

ENJOY THE RIDE AND DO NOT TRY TO GRAB THE CORDS OR THE
PAD. O.K, READY? ARMS UP, 3,2,1, LAUNCH!"

* *

*

*

CORD CONSTRUCTION .

THERE ARE FIVE SETS OF CORDS USED IN THE SYSTEM. EACH SET
OF CORDS HAS A WEIGHT VARIATION RANGE OF APPROXIM.ATLY 30-50 LBS.
THROUGH THE LIFE OF A SET of CORDS THE RANGE WILL CHANGE AND IS
MONITORED WITH THE CALIBRATION CHART. THE COLOR CODES AND THE
APPROXIMATE WEIGHT RANGE I8 LISTED BELOW.
_ ' bpa) 5 l‘+ FLRE: %—/;F"
IRy WIKD SPEED 2¢ MPH (CR$E LLIND/ 35 P
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CORD COLOR PLY
 YELLOW 10 - ®0 - 100 LBS. ~ ’ﬂg?
GREEN 12 105 - 155 LBS 2o
RED 16 160 - 205 LBS, 2 35T
BLUE 20 210 - 245 LBS. 135
BLACK 24 250 - 300 LBS. — 4jgg
ALL CORDS ARE HAND MADE, NEW ZEALAND STYLE, WITH FRESH
LATEX RUBBER. THE RUBBER SPECIFICATIONS ARE AS FOLLOWS:
GUAGE OF RUBBER 22 GUAGE
STRANDS PER PLY : 40 STRANDS
LENGTH OF CORDS : 23 FEET

CORD CONSTRUCTION NOTES

1) CLEAN SURFACE - o
2) STAKE OFF SPOOL QR SPINDLE AT 23 FEET (0R 272 FE€ET - SEE PS)
3) LAY WRAPS OR"BLYS NEATLY WITH NO TWISTS IN THE RUBBER

4) TIE FIRST AND LAST/WRAP TOGETHER IN THREE SEPARATE KNOTS.

* LEAVE KNOTS VISTIBLE ON THE OUTSIDE OF THE CORD FOR EASY
INSPECTION _

5) TIE SPINDLE WEBBINGS INTQ THE SPOOLS WITH A RIBBON KNOT ON
EACH SIDE SO THE SPOOL’ CANNOT TWIST
* BE SURE TO USE TWO COLORS “& ,

) STRETCH TO 65 - 70 FT. TO WRAP OR BRAID THE BUNGEE CORD.

7) WRAP WITH 5 STRANDS OF RUBBER/WITH THE BRAIDS TWO FINGERS
WIDTH BETWEEN WRAPS. PROPER|TENSION IS IMPORTANT. TOO LOOSE
WILL MAKE THE CORD SLOPPY AND“POQ TIGHT WILL BREAK THE
BRAIDING DURING THE FIRST FEW JUMPS,

8) LABEL OR TAG THE WEBBINGS WITH THE-FOULOWING INFORMATION:

q) T IN STATIC LINE WEBBING IF VUSED — SEE Ps

c LENGTH OF CORD WRAPS OR PLYS GUAGE_OF RUBBER
(ie.) 23 - 20 - 22

ON THE OTHER WEBBING LABEL THE DATE OF MANUEACTURE AND
THE COLOR OF THE CORD (ie.) 6-15-95 (R)
Y - YELOW
G -~ GREEN
R - RED

B ~ BLUE

BK - BLACK

9)  RECORD THE NEWLY CONSTRUCTED BUNGEE CORD IN THE BUNGEE CORD

SHOULD IDENTIFY THE FOLLOWING INFO:

LOG BOOK. THE LOG BOOK

a) DATE OF MANUFACTURE

b) BUILT BY

€) LABEL INFO

d) DATE CORD IS PUT IN SERVICE

3



THE LOG BOOK WILL TRACK THE LIFE OF THE CORD BY A DAILY
ENTRY OF THE NUMBER OF USES EACH DAY, KEEPING A RUNNING
TOTAL. THE CORDS SHOULD BE RETIRED AFTER THE FOLLOWING:

400 JUMPS ON A CORD OR

5% STRAND BREAKAGE OR

250 HOURS OF LIGHT OR

6 MONTHS IN SERVICE OR

VISIBLE DAMAGE FROM CHEMICALS OR ABUSE

* WHEN A CORD IS RETIRED IT SHOULD BE CUT INTO FIVE FOOT
LENGTHS SO IT CaN NOT ACCIDENTLY BE PUT BACK IN SERVICE.

STRETCH FACTORS ON BUNGEE CORDS

298% AND 315% DEPENDING ON WHICH LENGTH CALIBRATION PAD IS USED.
THE CALIBRATION PADS ARE 2, 4, AND 6 FEET LONG. THESE ARE USED
TO ADJUST THE STRETCH FACTORS WITHIN THE WEIGHT RANGE OF A- CORD,

THE. LAUNCH. A STRETCH FACTOR UNDER 350% IS CONSIDERED VERY
SAFE. (SEE CALCULATIONS BELOW)

_-.—-—-———.——-.._-.—-——-———._——

T e L EQUALE~_3,15 OR 315%
23 FT
3:22 + b2. = CZ- . ‘& c |e3.5
loo”+ 2717 = |03.§

27 -
ASSUMING THE CORD IS ATTATCHED TO THE RIDER AT SIX-FEET OFF THE
GROUND, USING A CALIBRATION PAD A 2FT, 4FT, AND 6FT LONG”RESULTS
IN THE FOLLOWING STRETCH FACTORS:

2FT PAD  » (95.5FT - 23) X 23 3154
4FT PAD =« (93,5FT - 2 Z 23 307%
6FT PAD =« (91.5FT - 23 7 23 298%

THE ENCLOSED D.S.R.I. REPORT PERFORMED FOR BUNGEE JUMPING
USED STRETCH FACTORS OF 306% TO 344% AND KEPT THE PERCENTAGE OF
CORD STRENGTH USED UNDER 15%. THE G - FORCES WERE KEPT UNDER
3 G'S AT THE BOTTOM OF THE FIRST STRETCH,. SINCE THE BUNGEE
LAUNCHER USES STRETCH FACTORS LOWER THAN THOSE USED IN THE STUDY,
THE G - FORCE ON THE INITIAL LAUNCH 1S LESS THAN 3 G'S ALSO.




THERE IS AN OPTIONAL LAUNCH PLATFORM THAT CAN BE USED IF A

- STATIC LINE IS BUILT INTO THE BUNGEE CORD. THE OPTIONAL LAUNCH

ff':. PLATFORM PUTS THE RIDER FIVE FEET UP FROM THE GROUND AND
THEREFORE THE CORDS CAN BE BUILT 22 FEET LONG RATHER THAN THE

STANDARD 23 FOOT CORDS. THIS WILL MAKE THE STRETCH FACTOR ALMOST

THE SAME. SEE THE ILLUSTRATION BELOW.

22 FOOT CORDS

23 FOOT CORDS
LAUNCH FROM S5FT PLATFORM

LAUNCH FROM GROUND

s

CALIBRATION STRETCH STRETCH | CALIBRATION STRETCH STRETCH
PAD LENGTH FACTOR PAD LENGTH FACTOR
2FT 95.5 315% 2FT 90.5 - 311%
4FT 93.5 307% 4FT 88.5 302%
6FT 91.5 298% 6FT 86.5 297%

*NOTEx THE WEEBBING IS INSTALLED .IN THE CORD AT 92 FEET LONG
WHICH WILL NOT ALLOW THE CORD TO REACH THE GROUND ON
. FULL STRETCH. .

5



JUMPMASTER QUALIFICATIONS
TRAINEE JUMPMASTER (LEVEL 1)

RESTRICTIONS:

ONLY ALLOWED TO JUMPMASTER UNDER DIRECT
SUPERVISION OF A FULLY QUALIFIED JUMPMASTER (LEVEL 2)

REQUIREMENTS:

a)
B)
C)

D)
E)
F)

MUST BE OVER 18 |
MUST HAVE OVER 20 PERSONAL LAUNCHES

BE OF GOOD CHARACTER, SHOWING CHARACTERISTICS OF:
CALMNESS UNDER PRESSURE

ATTENTION TO DETAIL

CONSISTENCY

PERSONABILITY

WILLINGNESS TO LEARN

HARNESSES AND CONNECTING CORDS

JUMPMASTER CERTIFICATION

QUALIFICATION:
CERTIFIED TO OPERATE A BUNGEE LAUNCHER SITE

REQUIREMENTS :

A)
B).
- C)

D)
E)

*NOTE=

MUST BE OVER 18
HAVE OVER 20 PERSONAL LAUNCHES
MUST HAVE COMPLETED OVER 40 HOURS AS a TRAINEE JUMPMASTER
WITHOUT ANY INCIDENTS

MUST BE ABLE TO COMPLETE A RESCUE PRODEDURE
MUST HAVE A COMPLETE UNDERSTANDING OF THE TOWER OPERATION

AND THE LAUNCH PROCEDURES

OPERATIONS INCLUDING PERSONNEL HIRING AND TRAINING, AS
WELL AS REVENUE REPORTS AND RECORD KEEPING.



SAMPLE CALIBRATION CHART [/

WEIGHT / PAD LENGTH

(THIS CHART CAN BE USED TO BRING
NEW CORDS INTO SERVICE)

WEIGHT / PAD LENGTH

70 6' 210" 6'

75 6" 215" 6'

(10 PLY) 80 6" (20 PLY) 220 6"

YELLOW 85 4! BLUE 225 4

90 4" 230 4

95 2 235 4"

100 2" 240 2!

245 2!
105 6'

110 6" 250 6!

115 6' 255 6'

120 4' 260 6’

(12 PLY) 125 4" 265 6

GREEN 130 4 270 4'

135 41 1(24 PLY) 275 4"

140 2 BLACK 280 ' 4'

145 2 285 2"

150 2! 290 2

155 2! 295 2!

o ~ R = 300 2"
p 160 6'
"I' 165 6"
170 6
(16 PLY) 175 6'
RED 180 4'
185 4’
190 4
195 2"
200 2!
205 2"

* NOTE =« AS THE CORDS SOFTEN THE CHART WILL CHANGE' OVER THE

LIFE OF A SET OF CORDS.
TWO OR THREE SETTINGS OVE

IT IS NOT UNUSUAL TO CHANGE
R THE CORD LIFE.



DESCRIPTION OF EQUIPMENT - GLOSSARY OF TERMS

RUBBER WRAPS ON ‘THE BUNGEE CORD THAT HOLDS
THE CORD TOGETHER. 5 STRANDS WIDE
LOCKABLE CLIMBING CLIPS, ALL CARIBEANERS
HAVE A MINIMUM STRENGTH OF 6000 LBS,
STANDARD ROCK CLIMBING HARNESS FOR RESCUE
WEIGHT RANGE OF CORD IDENTIFIED BY COLOR
CHART LISTING THE PROPER CORDS AND PADS

A CHECKLIST OF DAILY EQUIPMENT CHECK
STUDY OF THE PROPERTIES OF THE RUBBEER
FULL BODY HARNESS USED FOR LAUNCHING
ASSISTANT TO THE JUMPMASTER

BRAIDING OR TIES -

CARIBEANERS -

CLIMBING HARNESS
CORD COQLOR -
CALIBRATION CHART
DAILY INSPECTION
D.S.R.I. REPORT

HARNESS -
JUMP COORDINATOR

JUMPMASTER - PERSON IN CHARGE OF THE SITE
PLYS OR WRAPS - 'THE NUMBER OF STRIPS OF RUBBER IN A CORD
SPINDLE OR SPOOL - THE SPOOL AT THE END THAT HOLDS THE CORD
SPINDLE WEBBING -~ THE WEBBING THROUGH THE SFOOL THAT

A CARIBEANER 1S5 ATTATCHED TO
STRAND - _A SINGLE STRIP OF RUBBER
TAGGING OR LABEL = NUMBERS ON THE SPINDLE WEBBING THAT

IDENTIFIES THE CORD

THE FOLLOWING RESCUE GEAR" IS/NEEDED ON SITE:

ROPES -~ 9/16- 150 FT
PETZEL DECENDERS

SEAT HARNESSES
POUCHES WITH 2 SCISSORS, 2 WEEBINBG LOOPS, 4 CARIBEANERS

N R NN

®

RESCUE PROCEDURES

IN THE EVENT OF A HOIST FAILURE THERE/ARE TWO POSSIBLE
RESCUE SENARIOS.

# 1) THE RIDER IS SUSPENDED AFTER A LAUNCH AND THE HOIST
WILL NOT MOVE DOWN AT ALL. 1IN THIS SITUATION, TWO RESCUERS WILL
CLIMB THE TOWERS TO THE 100 FT LEVEL AND CONNECT\A_PECENDER TO
THE TOWER. A ROPE IS SECURED UNDER THE SPINDLE HARNESSKNOTS AND
PUT THROUGH THE DECENDER. THE WEBBINGS ARE CUT ABOVE”THE KNOTS
SO THE CORD IS NOW HELD BY THE ROPES RATHER THAN THE HOIST
CABLES. THE RIDER IS THEN SIMPLY DECENDED DOWN SLOWLY.

# 2) THE HOIST STOPPED WORKING AFTER LOWERING THE RIDER
PART WAY DOWN, AND THE SPINDLE HARNESS TO HOIST CABLE CONNECTION
IS TOO FAR AWAY TO REACH FROM THE TOWER. THE RESCUERS WILL THEN
CLIMB TO A POINT DIRECTLY ABOVE THE CONNECTION POINT AND ATTACH
THEIR ROFPE TO THE TOWER. THE RESCUERS WILL DECEND DOWN TO THE
CONNECTION POINT AND HOOK A CARIBEANER UNDER THE SPINDLE HARNESS
KNOTS AND CONNECT THAT CARIBEANER TO THEIR HARNESS CARIBEANER.
THEN THE SPINDLE HARNESS WEBBING IS CUT ABOVE THE KNOTS SO THE
CORD IS NOW HELD BY THE RESCUER'S ROPE RATHER THAN THE HOIST
CABLES. THE RESCUERS SIMPLY DECEND THEMSELVES AND THE RIDER DOWN

“OWLY .

&



EMERGENCY PLAN

1. Rescue victim if necessary.
2. Stablize victim and assess the condition.

3. Delegate responsiblities to other staff members (ie call 9-1-1 or
paramedics, retrieve backboard, etc.)

4. Administer necessary First Aid,

5. Crowd control.

6. Cease operations”and close site for major medical emergency or
non-campliance for SF-8,025.

7. Contact necessary authority.

Note: All Thrill Sport staff’have’ been trained and qualified in these
prodecures. This Emergency Plan. is reviewed by staff during opening

procedures,



THE FOLLOWING INFORMATION IS A SUMMATION OF THE D.S.I.R.

REPORT ON THE PROPERTIES OF THE LATEX RUBBER DURING A BUNGEE
JUMP. THESE TEST RESULTS HAVE BEEN APPLIED IN THE STRETCH
FACTORS USED FOR THE BUNGEE LAUNCHER.

CALCULATIONS OF BUNGEE STRETCH

14,5 EXAMPLE 1.

IF THE BUNGEE IS PULLED TIGHT UNDER THE CAGE, THEN THE
STRETCH FACTOR FOR A JUMP OF 100 FEET IS DONE AS FOLLOWS:

STRETCH
FACTOR DISTANCE OF JUMP - LENGTH_ QF BUNGEE
LENGTH OF BUNGEE .

BY SUBSTITUTING IN THE VALUES OF A 22.5 FOOT BUNGEE BEING
USED FOR A 100 FOOT JUMP, /THE FOLLOWING STRETCH FACTOR OF
THE BUNGEE IS:
STRETCH FAGTOR % 100 - 22.5
22.5

77.5
22.5

= 3,444
EXAMPLE 2, 717

IF A LIGHTER JUMPER WANTS TO JUMP 100 FEET/HE [OR SHE
MAY HAVE TO LET OUT SAY 4 FEET OF WEBBING \LINEw, THE
STRETCH FACTOR OF THIS BUNGEE JUMP 1IS:

STRETCH FACTOR =— 100 - 22.5 -~ 4
22.5

— 73.5
- 22.5

- 3,26

14.6 EXAMPLE 3,

IF EVEN A LIGHTER JUMPER JUMPED 100 FEET AND NEEDED THE
WEBBING LINE OUT SAY 8.5 FEET, THE STRETCH FACTOR WILL BE
AS FOLLOWS:

STRETCH FACTOR = 100 - 22.5 - 8.5
i 22.5

= 3.06

.



14,7

14.7

DISCUSSION

THE ONLY SETTING WHERE THE STRETCH FACTOR OF THE BUNGEE IS
CLOSE TO 3.5 IS WHEN THE WEBBING LINE IS ON A SETTING OF

ZERO.

YOU CAN SEE FROM THE GRAPH LOAD VERSES EXTENSION THAT IT
IS LINEAR UNTIL A STRETCH FACTOR OF 4 1/2 OF 450%. IT THEN
CURVES UPWARD AFTER THIS POINT, MEANING THE BUNGEE IS
GETTING MUCH STIFFER. THIS IS THE AREA THAT YOU DON'T
WANT THE BUNGEE WORKING IN. _

———e

164.8 LOAD Vs IXTINSION SINGLY STRAND (DSIR Report Page 5)

. KOAD VERSUS EXTENSION .
" Tests on _Single Strand
sLoad kgf]
A
3 f/
2
i
oO lgb 2;0 380 ' 460 580 680 700

Extension %
——test! —1iest2 —*—aller {2 ext —e~ testd cycling

tnated Mat Lab 10/09/87

14.9 It can been seen from the graph ( see 14.8 ) that
LOAD Vs IXTINSIOX graph is very linear in 2 nature until
4 stretch or cxtenaion factor of around 450X ie 4 & 1/2
times. After 450Z the bungee becomes wsuch stiffer, This
is the reason for limiting the stretch of a bungee cord
to a2 max. of 3.5 times.

14.10 The zraph also sbhows the consistency of the rubber as
_regard to it's load vs extension characteriatica ovar
"&uccessive cycles.

1



_16.11

14,12
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14,13
14.14

FORCE Vs EXTENSION OF DIFFERENT PLY BUNGEZT
( DSIR Report Page 7 ) .

FORCE VERSUS EXTENSION

Tests on assembled bungee

- 13 f '3
Force kN . .
39 _
E )i.‘--..d. ...............
' 20
15

0 100 200 300 400 500 600 700 800
Extension (percentage/of rest lenght)

“=13Ply =24 Ply IFollar)] =% 24 Bly |Carablnal —5-33 pjy

Tests conducted July 87 ale temp 13 C

Frow the graph ( NOTE 14,11 ), FORCI Va IXTINSIOXY it can
be seen that an assembled bungee displays the same
linear characteristics up to an extension of 450X as 4
single strand does.

Tbe graph ( NOTE 14.11 ) shows the each bungee was
stretched beyond its breaking peint, It can be noted
that in every case that the breaking point, of all the
individuil bungees tested, occurred when the stretch of

the bungee was in excess of & 1/2 tizes, ie 650 I

The graph ( NOTE 14.11 ) indicates that using a
Toller/spindle over the use of a thinner <carabinper
increases the breaking strain of the bungee

significantly. ,

| 2.



14.15

15.1

15.2

15.3

15.4

The ureaking strains “f Lhe fellowing dungee 4= zhowp ia
graph 14,11 are as Follows:

STRENGTH
TYPL OF DUNGII BRIAKING S2RATN K-+
Rilograms - 1bs,
' T
L5 Ply ( Carabiner ) 1000 2200 e Ik
24 Ply ¢ Carabiner ) 1500 3300
24 Ply ( Roller/ Spindle ) 1900 4130
327Ply ( Carabiner ) 2600 5720
DYNAMIC WOADING | 3

From the DSIR Report, Page 12 it can be zeen that the

Bax. deceleratiopn recorded by the 1load cell at the
bottom of the fifsty Bounce was 2.87 gs. This load cel1
study was for a Jump ©F around 70 fect , larger juwps
have shown that the Junper is subjected to lass

deceleration and acceleTition, although it cccurs over a
longer period.

CALCULATION OF A JUMPER'S DYNAMIC )LOADING.
Assuming that the jumper is 200 lbs

fORCE EXERTED

8Y JUMPER o5 © 200 + DYNAWIC LOADIG
200 1ys
= 200 + ( 1.87 = 200 )
= 200 + 374
= 574 1bs

This means at the bottom of the first bounce of the
bungee jump the jJumper is €XPeriencing an additional
gravity pull ¢ deceleration ) of 1.87 gs or a total

°of 2.87 gs. Sone roller coaster rides subject the rider
to forces in EXCess of 4 gg

5 -~



15.5

15.6

156.1

16.

16.3

17.1

17.2

17.3

17.4

N

SATITY FACTOR OF A BUNGIZ.

Weight of Jjumper 200 1lbs.

Bungee selection Red / 24 Ply
( Section 4.11 )
stiength
Breaking «gtrain of 24 Ply spindle bungee = 4180 lbs
( Section 14.15 )

Weight pPlus dynamic loading of junﬂer 574 1lbs

( Section 15.3 )

1

574 x 100

Percentage o6f strength of bungee used
. 4180

13.7 %

A 200 lb jumper 45 the largest weight recommended for a
Red / 24 Ply bunge€ ™ Section 4.11 ), even so, the
safety factor ( brefakimg strain ) of the bungeec is over
7 timea the weight experienced during the jump.

BURGEE MAINTENANCE

Bungers @wpust be closely ifspected at least 4 times
during\a nerwmal working day. '

Talcuw * powder the ends and spindles of the bungee so
that the Eriection between the TrubbeEr, strands and =lse
the spindle is reduced, It is not necessary when the
bungee is wﬂi. Only talc the bungee “when it Ls dry.

Handling a buagee carefully and keeping it clean are the
the major methods of reducing wear,

BUNGEZ RETIREXEXN

if it has over #00 jumps or when 5%
broken, which ever are the swaller

A bungee is retire
of it's strands are
nunber of jumps.

A bungee must -‘be withdrawn frow service if it has been
exposed to over 0 hours qf sunlight. When a bunges is
not in use it wust be kept Q::fed,

If a bungee/{ets any solvents, faccidentally spilt on it,
the bungee-must be retired. N
4 AN

A hun;éﬁ is retired by chopping "4t up into 3 foot

lengbths. There is never any chance of the bungee
accifdentally being put back in servics.

4
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. SAFETY BELTS

DAILY BUNGEE OPERATION CHECKLIST

TUES WED

THUR

FRI

SAT

SUN

CHECK __MON

TOWER ALIGNMENT

GUY TENSION

SHACKLES WIRED

CARLE WEAR

CABLE CLAMPS

WINCH BOLTS

TRIAL LIFT

LIMIT SWITCH
CALIBRATION

RESCUE GEAR

RADIOS

HARNESSES

CORDS

CARIBEANERS

WHISKER SWITCH

WIND METER {o¢%)

CHECK

DECK CLEARED

CLOSING CHECKLIST

EQUIPMENT SECURE

WIND METER IN

KEY OUT/POWER 0F4

OTES

I




WEEKLY INSPECTIONS

THESE ITEMS SHOULD BE CHECKED ONCE A WEEK ON A DESIGNATED
DAY. THE INSPECTIONS AND MAINTAINANCE SHALL BE PERFORMED BY
KNOWLEDGAELE AND TRAINED PERSONNEL ONLY. IT IS NECESSARY TO
CLIMB THE TOWER TO PERFORM SOME OF THIS WORK. PROPER SAFETY
BELTS SHALL BE USED AT ALL TIMES WHEN ON THE TOWER. INITIAL AND
RECORD ANY MAINTENANCE PERFORMED BELOW EACH ITEM.

1) GREASE SHEAVE WHEELS
2)  CHECK ALL SHEAVE BRACKET BOLTS
3)  CHECK ALL FLANGE \BOLTS .
4)  VISUAL CHECK OF CROSS’ MEMBER BOLTS
5)  INSPECT ELECTRIC BRAKE FOR AKIGNMENT AND WEAR
&) CHECK RELEASE ANCHOR HARDWARE FOR/WEAR
7)  CHECK STAIRS AND HANDRAILS FOR TIGHTNESS
.8!  CHECK AND PERFORM ANY DECK MAINTENANCE
9)  1nspECT COMPLETE LENGTH OF CABLES




. LOCATION

JLOR / CORD #

THRILL SPORT CORD USE LOG

LABEL

DATE MFG

MFG BY

TYPE OF THREAD

NOTES »

DATE

YELLOW

RED " BLUE

BLACK

COMMENTS

/
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JUMP LOG

| DATE
| THRILL SPORT BUNGEE | B
| DRILY JUMP LOG
JUMP ¢ CORD |PRINT NAME SIGN NAME
MASTER! {

Page 1
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THRILL SPORT BUNGEE

IVEIGHT DF IVEBBING WEIGHT OF IWEBBING
JUMPER LENGTH JUMPER LENGTH
7% |
80 285
85 218
90 215
05 228
1808 225
185 230
118 235
115 2408
128 245
125 2508
130 255
135 260
1408 2635
145 278
158 275
155 - 280
168 285
165 2908
178 295
175 3p8
186 385
185 318
1908 315
195 328
208 325

Page 1




(1) PROJECTED HEIGHT: 100’ (30.5M) above ground level

(2) BUNGEE CORD DATA:

SPECIFICATION SHEET
FOR BUNGEE ROCKET AMUSEMENT DEVICE

Details of the bungee cords are provided in the operating manual. The cords comply
with the requirements of Reference 1, Section 4.3 with the following exceptions.

a) The webbiag ends are tied rather than stitched. The cords are built in the field
and sewing\by machine is not available and hand sewing is not consistent. The
knot used to fie\the webbing is commonly referred to by the Bungee Jump
Industry as a ribbord kndt. It is a self tightening non-slip knot.

b) Reference 1 requires the fal| arrest system or static line to have a breaking
strength of 4000 Ib. The threg'larger cords meet this requirement. However the
two smaller cords have two staticdines in each having a strength of 500 |b in
each line or 1000 Ib total per bungee“eord. Factors of safety are shown in the
following table.

CORD WEIGHT BREAKING LOAD AT FACTOR LOAD AT FACTOR
COLOUR’ RANGE STRENGTH BOTTOM OF OF TIME OF OF
OF STATIC FALL PER SAFETY LAUNCH SAFETY
LINE CORD PER CORD
YELLOW 70-100 1,000 143 7 200 5.0
GREE!‘\I 105 - 145 1,000 207 5 290 38
RED 150 - 205 4,000 293 14 410 9@
BLUE 210 - 245 4,000 350 " 490 8.2
BLACK 250 - 300 4,000 429 S 600 6.7
TABLE 1

STATIC LINE FACTORS OF SAFETY
The above factors of safety are calculated as follows.

From the Thrill Sport Manual, the typical acceleration at the bottom of g jump
is 2.87g. As there are two cords the force on each will be or 1.43W ib. If the
bungee cord were to break at this instant, which is the most likely time for such
an occurrence, the fall arrest system would have to resist this force and the FS
would be the breaking strength of the static line divided by 1.43W. At the time



of launch, for purposes of calculatio

increased by 40%.

4000/2146

Reference 1, Segtion 4.3 requires bun
Sport's cords have factors based on

c) The spool webbing used to attach the bun
strength of two times the ultimate stren
webbing is 1" tubular nylon havin
Lindell). The largest cord has & stre
and only 5 is required use a valu

= 1.9 which is close to the required value of 2.

P13, 15 ply cord), asdollows.

n of safety factors, the cord tension Was

gee cord to the is required to have a
gth of the bungee cord. The spool
g a strength of 4000 Ib. (Reference Craig
ngth of 3520 Ib. As the factor of safety is 8.2
© of 3520 x 5/8.2 = 2146 Ib. The ratio js

gee cords to have a factor of safety of 5. Thrill
2200/15=1466 Ib/ply, (see Operating manual

CORD WEIGHT NUMBER BREAKING | MAXIMUM FACTOR
COLOUR RANGE OF PLIES=_ | STRENGTH | LOAD AT OF SAFETY

BUNGEE BOTTOM OF | .

CORD FALL PER

CORD
YELLOW 70 - 100 10 1466 143 10.3
GREEN 105 - 145 12 1760 207 8.5
RED 150 - 205 16 2346 203 8.0
BLUE 210 - 245 20 2933 350 8.4
BLACK 250 - 300 24 3520 42 8.2
TABLE 2

- BUNGEE CORD FACTORS OF SAFETY

Retirement of bungee cords is covered in Thrill Sport's Operating Manual. The
requirements comply with Reference 1 Section 4.8.1(4).

NOTE: WHEN A BUNGEE CORD IS RETIRED FROM SERVICE FOR ANY
REASON, BOTH CORDS MUST BE REPLACED TO ENSURE AN EVEN PULL
ON EACH SIDE OF THE RIDER SO THAT THE RIDER IS MAINTAINED ON
CENTRE WITHIN +/- 5' OF THE CENTRE LINE OF THE RIDE.

. (3) HOISTING EQUIPMENT_AND STRUCTURE

The hoisting equipment and structure are shown in Thrill Sports Production Inc.
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drawing number 100 sheets 1 to 7 and in Figures 1, 4, and 5 attached. It consists
of a tower built from commercially available antenna tower components with a
specially constructed arch section at the top. Hoisting is by means of a commercially
available drum hoist. The design wind loads are shown in Figure 5 and meet the

requirements of the Ontario Building Code.

Name of Manufacturer:Thrill Sports Production Inc.

Year Built: 1995

Serial Number: BL100-001

The electric wiresfopedhoist has a SWL rating of 5,000 Ib., (2,275 kg).

There are two (2) 3/8"™\6.% .19 IWRC ‘wire rope hoisting cables eaéh having a
breaking strength of 13,1204b. The end of each wire rope has an eye formed using

a thimble and two (2) cable clamps.

The electric wire rope hoist is equipped with gear driven limit switches that
automatically stop the movement at’botithe lower and upper terminal points. The
hoist control system is designed to slow the hoist prior to the electrical Supply to the
drive motor being switched off so that th& hoiststops smoothly. The hoist system is
“equipped with a slack rope sensor that, upop_detecting slack rope, shuts off the
power supply to the hoist. There is only one layef of wire rope on the drum so that
an anti-piling sensor is not required.

In addition to the electric wire rope hoist gear driven\limit switches, the tower is
equipped with an anti-two blocking limit switches on the upper sheaves to prevent
over travel in the event that the upper gear driven limit switchfails.

In addition to the tower there is a launch platform constructed from commercial
scaffolding approximately 15' Square. There shall be no more than two launch
personnel and five patrons on the platform at any one time. Spectators are not
permitted on the platform.

(4) ATTACHMENT OF PERSON TO BUNGEE CORD

Attachment of the person to the bungee cord is by means of a full body harness.
The attachment complies with the requirements of the applicable paragraphs of
Reference 1, section 4.2. Details are provided in Figures 2 and 3 and illustrate the
required redundancy of the connection.



(5) MINIMUM LAUNCH SITE PERSONNEL:

There are three (3) personnel directly involved in conducting a launch.

(a) Launch Master
(b) Launch Assistant
(¢c) Electric Wire Rope Hoist Operator

The Launch Assistant also acts as the Retrieval Operator.

(6) WIND SPEEDYRESTRICTIONS:

Operations are to"stop if the cross wind speed exceeds 20 mph or if the fore and aft
wind speed exceeds 35 mph at the top of the tower. A cross wind is any wind

direction not parallel to thedaunch direction.

These values and directions'@re lupper limits. Operations shall cease in unusual wind
conditions such as gusty and dnstable wind directions.
(7) DESIGN CODES AND STANDARDS

In addition to compliance with the Reference 1,. (Canadian Bungee Association Code
of Safe Practice), the AD complies with:

ELECTRIC WIRE ROPE HOIST: NEC and'C8A Electrical Code
AGMA

TOWER; ANSI/EIA-222-D Anténna,Towers

WIRE F\’JOPES: ANS| Committee of Wire Rope Producers

WELDING: | AWS

(8) CERTIFICATION

8.1 Tower and Hoisting Device are to be certified by an Ontario Professional
Engineer on completion of erection at each site.

8.2 Certification of the Bungee Cord is attached.

8.3 Certification of the Body Harness is attached.



(9) SITE LAYOUT

A site layout and general arrangement are shown in Thrill Sports Production Inc.
drawing number 100 sheets 1 to 7 and in Figures 1, 4, and 5 attached.A site layout

is attached.

(10) OPERATING SPACE

The operating space is shown in Figure 4. It does not comply with the requirements
of Reference 1 Section 5.8. The requirements of Reference 1 are for a single
bungee cord.\The Bungee Rocket has two cords, one on each tower leg, that
confine the personi{o'the centre of the tower so there is less chance of moving out
of a vertical plane. Furtherjustification for non-compliance is provided in the field test

report. g

(11) ERECTION AND DISMANTLING INSTRUCTIONS

As the tower is erected by the ManUfagturer, there are no specific erection or
dismantling instructions provided in this_sibmission., However, it shall be noted that
the guy wires are not to be over tightened{-Farnbuckles shall be tightened by hand
without the use of a cheater bar as tight as goSsible and then given three full turns
using a wrench or cheater bar. Each installation is’required to be certified by an

Ontario Professional Engineer.

(12). EQUIPMENT AND MAINTENANCE MANUAL

The bungee cord and associated equipment maintenance requirements are included
in the Procedures Manual. An inspection and maintenance manual for the tower and

associated hoisting equipment is attached.

(13) FIELD TEST REPORT

A field test was conducted prior to operation at Exhibition Place, Toronto. In addition
to weight testing, trajectory and off centre movement was investigated. A maximum
of 5' movement off centre was used for the acceptance criteria. Riders are not to
reach a height of more than 100’ so as to maintain a safety zone of 30" above the

rider.
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1. Canadian Bungee Association Code of Safe Practice, DRAFT, 4/9/93

REFERENCES



SUMMARY OF FACTORS OF SAFETY

The factors of safety for the static line and bungee cords are shown in Table 1 and
2 above. The factors of safety presented below are in some instances based on safe
working load and in other instances on breaking strength. Safe working load is
generally a load which is not more than 75% of the load that would result in plastic
deformation in the structure or component and substantially less than the load that
would result in catastrophic failure of the structure or component,

SWL = Safe Working Load

B = Breaking Strength or Coliapse Load or Ultimate Strength

FS = Factor of Safety

2-1/2 ton Electric Wire Répe Holjst: _
F.S.= 5,000/(2x600) = 4.2 time§ the SWL (ACCO-Wright)

Itis to be expected that commercially available hoist will have a built-in factor of 3
to account for dynamic loading. '

Single 3/8" dia. 6x19 Extra Improved Plow Steel IWRC e'le(:t_ric hoist wire rope:

B 13,120 Ib. (AISI Wire Rope Users Manual)

The bungee cord is stretched to about 600 Ib.

FS=13,120/600 = 219 > 10 See Reference 1, Section 4.2.

Calibration Strap

2" tubular webbing

BS 8000 ib

FS = 8,000/600 = 13 > 10 See Reference 1, Section 4.2.



Main Sheave Axle

ACCO model number 220247M1.

SWL 11,000 Ib. (Verbal from Rob Strange, Thrill Sborts Productions)
FS = 11,000/600 = 18 times SWL

1" diameter shaft in double shear

SWL =2 x 0.7854 x 1.0% x 10,000 = 15,700 Ib

FS = 15700/600 = 26

Bungee Cord -

Factors of safety are shown in/Table 2 above.

Static Line

Factors of safety are shown in Table 1 above:

Spool Web

1" Tubular webbing B = 4,000 Ib

FS = 4000/600 = 8.7 See Reference 1, Section 4.2,

Karabiners .

and compatible with the bungee cord requirement for a FS of 5.0.



HOIST AND TOWER CERTIFICATION

l, the undersigned, being a Registered Professional Engineer in the Province of
Ontario, do hereby certify that to the best of my knowledge and belief the tower and
hoisting equipment have been erected and installed in conformance with the
specifications contained in the design submission.
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HARNESS CERTIFICATION

l, the undersigned, being a Registered Professional Engineer in the Province of
Ontario, hereby certify that to the best of my knowledge and belief the Bungee
Rocket Body Harness shown in Thrill sport Productions Inc. Specification Sheet
Figure 2 complies with the requirements of the Canadian Bungee Jumping

Association Safe Code of Practice.

QFESS,
R 0~4

: / /7
NAME:(print) G.W.S.Gordon
REGISTRATION NO. 16635013

DATE: /“'/’//5 .......................
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BUNGEE CORD

I, the undersigned, being a Registered Professional Engineer in the Province of
Ontario, hereby certify that to the best of my knowledge and belief the Bungee
Rocket Bungee Cords shown in Thrill sport Productions Inc. Procedures manual
complies with the requirements of the Canadian Bungee Jumping Association Safe
Code of PracticesWith exceptions described in the Specification Sheet.
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BUNGEE ROCKET
FIELD TEST REPORT

This is to certify that the Bungee Rocket successfully under went the following tests. -

1. Testlaunch of a 190 Ib rider. The rider was observed to travel in a straight path
less than +/- off the centre line of the AD.

2. The upper limit switch on the hoist and tower upper sheave functioned as
required, thesswitch on the hoist stopped the hoist without bottoming out the
buffer spring, Similarly the tower upper sheave switch stopped the hoist before
bottoming out thecbuffer spring.

3. A test was conducted tg"see if the static line would stretch the bungee card. The
test was to simulate a brokeprbungee cord. Using a 100 Ib rated bungee cord,
the static line was disconnetted from the spool at one end and attached to the
hoist cables. The other end attachad to a2 150 Ib weight in the normal manner.
The cord was stretched and the siétic Jine did not pull out but rather forced the
bungee cord to perform as if it had ot Been disconnected. This is a significant

safety feature.

CERTIFIED BY:.; . (57 Com

’

NAME:(print) G.W.S.Gordon

REGISTRATION NO. 16635013

'/f.
: -rl (- _‘:\
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10.

BUNGEE ROCKET TOWER AND HOQISTING DEVICE
INSPECTION AND MAINTENANCE

Inspect the guy wire anchoring for any movement or ground disturbance daily.

Inspect the tower legs at the base daily for any movement. Check that the tower

stands vertical.

Inspect the guy wires and turnbuckles at the lower end of the guy wires daily.

Inspect the tower structural members daily. Check members and boited connections
by hoisting a two man inspection team in the basket to the top of the tower.

Inspect the\connection of the idler sheaves and main sheaves to the tower daily.
Inspect the sheave flanges for wear. Grease the sheave bearings once every two

weeks.

Inspect the guy wire connections at the top end of the guys daily. Check to ensure the
shackles are moused, (wiré locked). Inspect the tower members, (and member

attachment), to which the guys'are attached.

Check the operation of the winchfin ac€ordance with the manufacturer’s instructions.
Details and frequency of inspection and sefvicing are specified in Wright Inc. document
58975. Daily, check the operation of the upperand lower limit switches and the "anti
two block” switch that acts as the backup for'thée upper limit switch. Check the operation
of the pendant dead man switches. Check thefunétion of the key switch. Press the "up"
button and while holding the button down, turn‘the Key. switch to the off position. The
winch should stop immediately. Repeat the process usintnthe “down” button.

Check the operation of the slack wire switch daily.

Inspect the connection of the wire rope spring to the hois*ing cables daily. Check the
wire rope clamps for signs of slipping.

Insect the hoisting cables daily. Ropes must comply with the requirernents of the
Amusement Devices Act, paragraph 21.
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THRILL SPORT
PRODUCTIONS

December 4,1995

State of Florida

Dept. of Agricudture
Bureau of Fair Rides

3125 Conner Blyvd._ Bldg. #4
Tallahassee, FI¥32399

Dear Mr. Lowell Parrish),

Here is the basic manual #e spoke about as well as
information from the Canada enginéer. As we discussed, I will
adjust the manual to conform with &} the Florida regulations
once 1 get the go ahead from your“depaftment that you will
approve the ride in your state. If“thé&t decision can be made
before the Christmas holidays I would greatly appreciate it as
that will give me one month to make arrangements for the fair in
February. You c@n contact me at the home/office in Colorado if
you have any further questions.

Thank you for your time. And by the wayasg/ /much as it
pains me to say this, Congratulations to the Gaforsih their
victory over the Seminoles!

Sincerely,
RECEIVED s
DEC 121995 Craig Lindell

BUREAU OF
FAIR RIDES INSPECTION

Corporate Office 88 A Elm Street Hopkinton, MA 01748 Tel: (508) 435-0420  Fax: {508) 435-6594
Home Office 2121 N. Frontage Road W. #129 Vail, C0 81657 Tel/Fox: (970) 949-7978






