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Abstract: This paper presents the design of a special-effects wrist-mounted flamethrower. The device facilitates the illusion
of the user holding a flame in the palm. It is intended as a cost-effective special effects device to be used in the local
entertainment industry. This paper covers the main issues that were considered during the development of the flamethrower
from inception to the development of the final design concept. With initial tests of the prototype, the potential utility and
usability of the device are demonstrated. The potential of the flamethrower as an enabling tool in the Special Effects sector
will also be discussed.
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1. Introduction being mounted in such a way that the flamethrower can

Computer animation of natural phenomena often sposebe worn close to the body and be triggered with the press
great challenges for visual effects teams. It is often veryf @ button. S _ _

difficult to realisticallyrecreate the fluidike motions of To pursue our objective, it waimperative to
water, wid and in particular, fire. Fire is one of the €xamine different types of flamethrowers to get a
elements that is most used in the entertainment industry}0listic view of the existing mechanisms and how these
and while there have been significant advances irfould be successfully adapted for use in the special
computational simulation, the visual reproductafrthe ~ €ffects industry. The majority of the flamethrower
elemens has yet to be captured in a retatisform. ~ designs outlined are the classic models #mat often
Additionally, the cost of creating these effects can beused in the military or for agricultural purposes. It is
very expensive. Given this, flmmakers sometimes opt toextremely  difficult to  obtain information  on
have their special effects teams build devices tha{lamethrowers that are used for special effects purposes
actually generate fire from controlled explosions andin movies as the creators most often do not make designs
pyrotechnics. This paper shas the design of a ayallable to thegeneral public. Qne such example is
flamethrowerthatcan be worn and be triggered with the Filmmaker Evan Glodell who built three flamethrowers

press of a button. for his film Bellflower (2011) one of which was a
regular special effects flamethrower while the other two
2. Background were fuelinjected exhaust flamethrowers adapted and

Fire effects are some of the most desirable effects ir‘im"’“hmj to the back of a mqscle car.
Gartrell (1965) describes the ideal portable

f_“Ode”‘ films However they often pose a _challenge: flamethrower asa weapon that is light, compact
_f|Immaker_s and \."S!Jal eﬁQCtS tgams_lshlave difficulty requires little training to operate, has a range of 100
in producing realistic looking animation effects. Nguyen meters or moreand has sekicontained pressisition

cxtibited by natural pheromens defies the abilty ofSSnSOn (1980, 226) describesa simpe flamethrower
y P Y Ohat can be built with everyday materials for a cost of

animators to produce realistic animations by hand. In th?ess than D00 USD. This includes:

era where unreallstllc visual eff(?(;ts are being harshly 1) A pump to propel the petroleum or other fuel out
reviewed by the audience and critics alike, there is need of the nozzle

for arealistic andsafe alternative . .
The aim of this project was to design, build and test a 2) S\Smepnglne, pressure tank or similar to power the
wrist mounted flamethrower for use in the entertainment 3) A spraynozzle or spray gun to propel and disperse

industry. It is intended to add to the special effects
industry by creating a flamethrower that is capable of the fuel over a target and away from the hody
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4) A lighting mechanism teset alightthe fuel as it liquid out. The fluid projector may be operated
leaves the spray nozzle automatically with the use of a remote or an automatic

5) High pressure hoses to circulate the fuel fitlvm  delay device. This then leads to the ignition of the
storage tank tdhe pump and thento the spray  incendiary agent. Figure 3 shows the main sections of
nozzle the Fluid Projectodeveloped by Hayner and Loew.

6) A pressure valve to relieve pressureghin the
recirculation systemThis involves returning the

unused fueto the storage tank [ e e e e
7) The fuel storage tank | #
8) A clutch or engine/pump coupling. This is used a¢ 4 _.-."__'.:'-"--:'-.

a safety mechanism to engage thedati only when O S|

the spray nozzle trigger is pulled. !

A portable flamethrowerdeveloped by Graham r—
(1947 boass of an improved gas ignition system and a
safety trigger that controls the ignition. Grah&t947) L )
decomposedis flamethrower into two main seatis: Lt e R
the fuel unit ¢comprised ofthe pressure system, part of B :
the fuel system and the carrying pack) and the flame gt
(which is comprisel of the rest of the fuel system, the
electrical ignition system and the ignition gas system).

The operation of thisflamethrower starts by
opening one of the valves to allow pressured gas from
cylinderto passhrough the pressure diffuser to the fuel
tanks. From there a second valve is then opened (this I
known as the fuel discharge valve) which propels th |
opening 6 a third valve. This third valve $es to the
emission of the ignition gas from the ignition gas
cylinder to the ignition trigger valve that is controlled by —— =
a push button. The flame gun is then gripped and the Figure 1. Two Main Sections of the Flamethrower
fuel discharge lever is disengaged by sligihe locking SourceAdapted from Graham (1947)
lever into a position where the catch disengages and the
generation of sparks begins. The operation trigger valve i
is then released to pernflow of the ignition gas into T RS GOMrEARE
the pilot vent where the pilot gas is ignited followed by o
the ignitionof the combustible mixture in the gas burner.
Release of the lever then results in the termination of the
flame by stopping the flow of the gas.

This flamethrower boasts of improved performance
due to the introduction of the pressure diffuser system.
The nozzle design is critical as it improves the distance
achieved by the flamethrower. Fingllthe use of the
electrical ignition system is vital as it improves the
safety and the reliability of the system. Figdreshows
the two main parts described forethfirst section
compriged of the fuel unit and the second section with
the flame gun. Figure 2 shows a detailed design drawing
of the ignition gas cylinder inclusive of the sparking
generator housing.

Hayner and Loew (1949) developed the fluid
projector 6 praducea flamethrower that was lightweight
and easier to use in tactical situationkere it would be
impractical and even cumbersome to use a traditional
flamethrower that would be carried on one’s back. The
fluid projector works on the principle ofrgssurising a Figure 4 shows the flamethrower ated by Benson
gas within the barrel of the system, thus forcing the fluid(1990). The system works by first setting up the pump
out of the container. The pressurised system can usand engine in order to start the circulation system at the
either a solid material to manually force the liquid out or storage tank. The pump, engine and storage tank are all
a highly compressed gas or propellant that forces th&louble connected using high pressure hogesthe fuel

Waim Section |

e ]

Figure 2. Sparking Generator Housing and the Ignition Gas
Cylinder. SourceAdapted from Graham (1947)



K. Maharaj, C. Maharaj, and U. Persad: Design of a Special-Effects Wrist-Mounted Flamethrower 73

discuss the consequencef a vessel containing
pressurised liquid gassbsingconsumed by fire.

Cooke et al(1997) conducted four liquid propane
jet fire impingementrtals. There was tank failure when
the tanks were unprotectedet fire, as defined by the
Health and Safety Executive (HSE), “is a turbulent
diffusion flame resulting from the combustion of a fuel
continuously released with some significant momentum
in a particular direction or directions”. This is useful

Figure 3. Main Part; of the Fluid Projector: The Pressure information as propane is often used in modern
Mechanism, Outer Cas"ﬂg:ml'\é%z)'e' Adapted from Hayner andg e throwers especially of smaller scaled design.

Cooke et als testing a standard two tonne tankas

consumedy fire and faied within 5 minutes ofhe jet
fire impingement with pressures ranging from 16.5 to
24.4 baty and temperatures ranging from 704to
1 87(°C. There was longitudinal splitting of th&nk
] leading tdfireballs (the rapid release of the contents after
the tank splits) and nois&éhe test also examiddhe use
of passive fire protectio(PFP)materials.PFPmaterials
prevent or slow the spread of fire through protective
coating. The two materials tested were a cementitious
i Terd coating and epoxy intumescent coating with the
" cementitiouscoating being the superior material for
containing the effects of jet fire impingement.

While the Occupational Safety and Health
Administration Act (OSHA 2004) does not expressly
provide guidelinesfor the production and handling of a
sl potentially flammal# device, there are general safety
guidelines that should be applied when dealing with
anything potentially flammable. This is detailed in part 5
section 29 of the act: “In every industrial establishment

Tl e Pk My e

F il Ligld

Ladpl il [RANEEIRG Funip Iria: =i Apririam Faca

Rt wred P there shall be provided, maintained and kept readily
Figure 4. Design of aypical Flamethrower available for use appropriate fire equipment approved by
SourceAdapted from Benson (1990, 26) the fire authority for fighting fire and the occupier shall

ensure that a sufficient number of persons trained in
using such equipment are available during the working
is pumped along the sygsh, the trigger is then pulled in  hours and a record of the nuentof persons trained and
order to disperse the fuel. As this is engaged, the lightinghe frequency of lectures and fire drills shall be kept and
mechanism is tggeredthus igniting the fuel leaving the presented on demand for inspection by the fire
spray nozzle. When the trigger is released, the lightingauthority”. Therefore when handling the testing of the
mechanism is disengaged and the pump sendsxtiess  device all fire safety precautions should be taken into
fuel through a pressure valve for depressiion and  consideratia inclusive of both personal protective
then back into the storage tank. The notable featfres equipment and fire safety procedures.
this designare a separate propane bottle which is used  Standard safety proceduresnclude the prompt
for the lighting and an aluminium rack at the bottlim  extinguishing of a fire by removing either the fuel source
bolting onthe pump, egine and storage tankhe entire  (disconnecting the fuel valve) or the exclusion of oxygen
system of pump, engine and storage tank can bey the use of blanketing agent such as foam, carbon
configuredin such a way that it can be either carried ondioxide, dry chemical or vaporizing liquidGuidelines
the back or left on the ground depending on how large for handling of flammable liquids and open flames and
flamethroweris needed sparksinclude
One of the most important aspectsthis project 1) Usingless flammable liquids when possible
was the attention to safety due to potential risk. The 2) Storing fammable liquids in closed containers
safety considerationshave been divided into two main  3) Limiting the amount of flammable liquid in the
categories1) The materials and design against fire and work area to only the amount that is required at a
2) safety precautiondor flammable or potentially giventime

explosive materials. One of the main desigmcerns is  4) Providingsafe disposal of flammable waste
the fuel storage tank. Cooke et g1997) extensively
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5) Prohibiing smoking, open flames or spark mechanism) and the mounted nozzle (the distribution
producing devices or equipment in the vicinity of system).
flammable lguids In order to use the Promethewdter strappig the

6) Providing adequate ventilation for all operations system onto the user, the butane tanks are loaded into the
involving the use or storage of flammable liquids flame pack housing and the covsused to depress the

7) Encouraging housekeeping to prevent the  top of the canister before locking it into that position.
accumulation of fuels and combustibles in the Two valves located along the tubing are then opened to

vicinity of open flames allow the flow of gasut of the nozzle that is mounted
8) Providingfire extinguishers where opdiames are  onto the palm of the glove. The piezoelectric spark

unavoidable generator is then used to ignite the gas flowing out of the
9) Providing adequate clearance between nozzle thus producing the flame stream. There are then

combustibles and open flame the methods of disengaging the systethiese areshown

10) Using certified equipment- Personal Protective in Figure 8.This is further elaborated on in Section
Equipment inclusive of fire resistant clothing, eye 4.2.1.
and face protection and safety shoes)

These safetyguidelines informed the building,
tesing, and use of this device.

3. Design Process and Final Design o q :
The design processvas astomised for the specific :: S

problem being considered (Otto and Wood, 200 1 - Ry
Clarkson and Ekert, 2005, Eppinger and Ulrich, 2007 Be s Pl

After identifiction of the need and setting desigi
requirements, an extensive conceptual design proc s
was executed to generate many design alternativ

These alternatives were evaluated and a final concept

design was produced. A functional prototype we
constructedand various tests were carried out to ensu

the device functions as intended. In addition, vario

safety tests were carried out based on safety guidelil J

for such equipment. ey AL AR 00 Sl AT
Given that the success of the flamethrower deper =" F=isrtasrs 2 ]

on its usability and safet(Rubin and Chisnell, 2008), i3 Popseliems Sk Tenen

these aspects were the focus of user testing in orde
demonstrate that the design will work as intended a
would be of value to potential users (Otto and Woo
2000, Eppinger and Ulrich, 2007). The testin
methodology andesults are presented in the user testit . ;
section of the .paper. T_his combination O_f both _funCtion“' Figure 5. Isometric View (top) and the Flame Glove Control
and user testing provided comprehensive evidence that (bottom) for Final Concept

the new flamethrower design can be a viable competitor

in a largely untapped local market.

-
A 1! Flaic Tanag

3.1 Flamethrower Design

The device developed was named The Prometheus ¢
the figure in Greek Mythology best known for his the'  arwe o s e
of fire for the benefit of mankind. Figure 5 show &i=iaria i bt
detailed drawings of the final concegdtthe Prometheus.
Like many conventional flametbwers the Prometheus
consists of three major working systems. These are:
the storage area and propellant system, 2) the spray
mechanism to distribute the fuel and 3) the lightir
mechanismFigure 6providesa closer look at the Flame
Pack. This isused as the storage area for pressuris
butane Figure 7 shows the flame glove system inclusiy
of the piezoelectric spark generator (the lighting Figure 6. Operation of the System
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Figure 7.The Flame Glove System Major Components and
Operation

b Deragh dur ik s e
LCLEITT TR TR S0 EFEE A o) ST H

Figure 8. Operation of the Gas Flow System

3.2 Sub-Assemblies within the Prometheus
3.2.1 The Cap for the Canister Holster

The cap for the canister holster doubles as a safety
mechanism as well as a method élepressing the top of

75

ﬁ”

Figure 9. A) Exploded View of Canister Cap (left) B) Collapsed
View of the Canister Cap (right)

Figure 10.A) Rest State of the Canister Holster Cap (left) B)
Canister Cap when Triggers are compressed (right)

3.2.2 Canister Holster Triggering Mechanism on
Flame Pack

Theflame packrequires safety precautions as this is
where the top of the butane canister épmkssed thus
releasing the gas in the first place. Ithereforethe first
point for safety mechanismét is imperative thatthe
design not only caters for depressing the button at the
top, but also for quickly releasing to stop the flow of gas.
This is achieved with the use of the specially designed
cap for the canister holster. Figure 11 shows the
collapsed view of the flame pack as well as the exploded
view showing all the components that comprise the
flame pack triggering mechanismFigure 12 shows
cross sectional view of the flame padlevealingthe
workings of the flame padk more detail

the butane canister. Figure 9A shows the exploded view

of all the components that comprise tamistercap The
canister cap has springoaded triggers that when
compressed can fit inside of the cap as shown in Fig
9B. This albws the cap to slide along the inside of tr
canister holstebefore locking into place and depressin
the butane tank top.

When the fuel supply is to be stopped, the trigge
are pressed and the spring on the top of the cap cove
released and pushes the cap upward. Figure 10A
10B are section views of the capxposing the
mechanism working on the inside of the cap.

.
1“"

Figure 11. The Major SubComponents of the Flame Pack in both
the Collapsed and Exploded States
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Figure 12. Cross Sectional View of the Flame Pack

3.2.3 The Flame Glove Controls

Figure 14 shows the controls of the flame glove. The
configuration is simpleit is the nozzle mounted tma
1.50” x 1.50"x 0.016” plastic plate. The piezoelectric
spark generator is connected onto the top of the plastic
board so that the sparking wires sit just above the top of
the nozzle. When the fuel flows through the top of the
nozzle the piezoelectric generator is knockerkating a
spark that ignites the fuefhe back flow valve must be
turned on to allow the gas to flow through the system
and out of the top of the nozzle. When the valve is
turned off, the flow of gas stops and thus the flame
stream will stop.

When the cap is disengaged, the cap triggers are o

top of the canister and the spring is uncompressed (thi
cap cannot go any higher than the locking collar that is
indicated). When it is engaged, the bottom of the cap
presses down on Hothe spring and the trigger of the

canister thus allowing the gas to flow into the tubes of
the system. This can be seen in the engaged state. Figu

13 shows the inner workings of thiéame canister
triggeringmechanism.

HE IR AT S I
Tow el Tanal s Teew

BT H [ THE - HT

B Eemny Belrnnndes
Bettiandie Sop of dir Cama
[ T

Figure 13.The Inner Workings of the Flame Canister Triggering
Mechanism in the Disengaged State and the Engaged State

Figure 14. The Flame Glove

3.2.4 Material Selection

The maximum pressure inside the tubing was assumed
to be a worstase pressure of the canister containing the
fluid, which was 28 psi. The maximum working pressure
of the vinyl tubing selectedwas 55 psi (The Home
Depot, 2015). Therefore the tubing size was safe for this
application.

A 26 gauge sheet of auminium was used to
construct the flame pack itself. This material was chosen
for its flexibility and lightweight prperties. Aluminium
is the best material for the flame pack as it allows for the
device to be light enough to carry while still being
strong enough to support the butane canisters. The flame
pack contributes to the bulk weight of the deviBeass
releaseturn valves were used as the main method for
releasing or stopping gas flow through the systam
addition to being one of the safety features of the device.
This allows the user to easily contgdsflow by simply
turning the valve on and off like a taphese were
selected as the preferred fixtaras they are most
commonly used when dealing with gasdsch must be
cut-off without leakng.
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4. Experimental Testing of Prototype defect it is difficult to locate exactly the defect
4.1 Safety Testing Additionally it may be difficult to pinpoint the exact
4.1.1 Pre-Operation Phase Iocatlon_n‘ .the_ air bubbles obscure the tubes from view.
o ) ) These limitationswere compensated fohowever, by
Due to the nature of the projeand its use of highly the use of the multiple testing methods such as Visual

flammable materials, itwas imperative that all  |nspection and Liquid Penetrant Dye Testing.
precautions necessdbng taken to ensure thad physical

harm may come to people either testing the device or @ 2 Operational Testing

casual observer. Therefore several safety experiment .

were conducted liere testing with the butane and spark 221 Safety Mecharysm Te§t . ]
generator. This ensured the structural and desigr he safetymechanism tess a simple way of checking
integrity of the device. Liquid Penetrant Dye Testing andWhether the valves and the trigger can shut off the

Visual Inspectiorwere conducted system independently. The system is engaged and is
disengaged using the various mechanisms along the
4.1.2 System Connection and Leak Testing system. The three methods of shutting off the system

The System Connection and Leak Testing experiment igre:

a nondestructive testing method, testifog leaksduring
the operation of the devicehile submerged in a tank of
water. The presence of air bubbles is noted. Methéd
testing involved the following steps

1) The system is saip for use with the butane
canisters replacdaly compressed air canisters

2) The systemshown in the Figure 15s placed in a
small tank filled with water. These are the main
areas that must be airtight and thus the essenti
areas to be tested.

3) While submerged, the hand controls are engaged ('3.2.2 Flame Height Test
should be noted that the piezoelectric spark ] ] ) ]
generator is not present at this point) and the systerd he flame height test is a simple test to determine the
is allowed to run as normal. highestdistancethe flame carattainwhen the canister is

1) Shut off the wristvalve

2) Shut off the valve above the ftee pack

3) Disengage the canister by releasing the housing
trigger.

If the system can be disengaged by any one of the
methods, it is awarded a pass and if it requires more than
one method to disengage the system is awarded a fail.
This is done to ensure that least 3 safety features are
zilvailableat all times and are able to work independently
%0 shut off the system.

observationsnade aevery 30 seconds. is accomplished by gradating a board and placing it in
5) After the 3 minute period, the system is disengagedhe background and filming th'e tests. Thls is a .crude
and removed from the tank. method used to get the approximate maximum height (a

high speed camera is the preferred métfor taking this
reading), but it give a fair enough approximation to
determine if the objective was achieved. Figure 16
shows an image of the Flame Height Test with a
maximum flame height of 3 feet.

Figure 15. System undergoing the System Connection and Leak
Test

Although this test is a good one for checking for leaks
there are a few limitationg'hough he presence of the
air bubbles will indicate the general location of the Figure 16.Flame Height Test
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4.2.3 Sound Test some being involved in multiple activities)wbrkingin

The sound tests a simple test used during operation to film and television(66.66%), 3 irphotography(25%), 2
determine whether or not the system is leaking. This id" theatre (16.67%) and 1 inmusical concertsand
achieved by listening to the system while it is engagedPerformance(8.33%). 3 participants usenechanical

and determining ithere isa hissing soundindicating ~ €ffects (25%)in their work 9 participants useligital
thatthere may be gas leaks. If this is the case, the syste@ff€CtS(75%), 6 participants edive action(50%) and 3

is to be disengaged immediately and either the Soalgartlupants usenatte painting and still&5%). Table 1
bubble test is conducted or the fmeration testing shows their responses to the more general questions with
phase is repeated. This is the most common test used f§SPect to the device.

determine the leaks in the system. From the evaluation of the questionnaires all twelve
respondents found the device to beedaf use and easy
4.2.4 Soap Bubble Test to incorporate into their respective fields of the industry

(flmmaking and photography) with a very short-gpt

The soap bubble testeterming the location of a leak if tme (inclusive of stunt training required for the

sound testing indicates a possible gas leak. This is don N - )
by pasting soapy water along thegionwhere the leak 8perat|on). Additionally seventfive percent of the

is assumed to be and looking for the formation of thes>c"s have indicatethat the device was ergonomic.
bubbles in the soap. Ewould indicate the position of After the demonsitration eightiiree percent of the users

the leak intimated they would consider u§ing the c_ievice in _their
' work for the future. The device received positive
4.3 User Testing reviews overall with one respondent statingxcellent

) ) ) ~minimal/compact design approach to a normally bulky
A short demonstration was held in an open park. Thisagng dangerous device. Can be utilised as expected in a
demonstration included eight people involved in themyiitude of operations in many operating conditibns.

entertainment industrynainly in film and photography.  and another stating, “It is light, effective and completely
The demonstration was done to show the functionality ofautonomous which gives the user cortmleontrol. The

the flamethrower in addition tthe visual effects it is  flame size can be controlled which is a plus as it takes
able to produceAfter several screen tests and still shotsinto account all kinds of performances and visual
(seeFigure 17), participants were allowed to try on the effects”. These free responses are seen documented in
device and operate it for themselves. The footage angheir unedited form in Table 2.

stills that were obtained from the demonstration were

further distributed to another four individuals involved 5. Discussion

in The University of the West Indies, St. Augustine Film Thare  are many benefits toa wristmounted

Programme for their review. After the demonstration fiamethrower, especially in thentertainment industry
was completed, questlonnqlres were distributed andyt the start of this project, the device has sparedt
feedback was recorded (Rubin and Chisnell, 2008). interest mainly due to the lack of innovation in this area
in general, and particularly in the local context of
Trinidad and Tobag The intention is that such a project
will hopefully encourage more innovators to see the
opportunities for design and innovation in the local
environment.

There are many avenues for future development of
the flamethrower. Since thiprototype achievedts
objectives in terms of usability, safety and ergonomics,
further development can beursued Areas for
improvement include:

1) The development of the hawedntrol system in
order to achieve independent ignition.

: g A et 2) Further work on the mechanisms for chokihg
Figure 17.Still from the Prometheus Flamethrower flame and thys turning off the flame through the
Demonstration use of hand independent controls.

3) Development of the flame pack to further reduce
o . ) o the size of the device (although this is directly

Of the twelve participants involved in the validation proportional to the amount of fuel the device can
study, 8 were female (67%) and 4 were male (33%). In store as well as thmaximum flame height that
terms of the age distribution, 8 participants were in the may be achieved).

18-25 age group, 2 participants were in the326age 4) Experimentation with different gases to achieve
group, and 2 participants were over 56 years of age. different flame colours.
Participants were involved in various activities (with
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Table 1. Results from Questionnaire
Question Response
Yes No
Do you apply the use of Visual Effects or Special Effectim yvork? 66.7%(8/12) 33.3%(4/12)
From the Demonstration do you consider the Prometheus tHeoner safe to use? 100%(12/12) 0%(0/12)
Do you consider the Prometheus Flamethrower as one thayisoease? 100%(12/12) 0%(0/12)
Do you consider the Prometheus Rhmower a Special Effects Device that would be easy to incorp{ 100%(12/12) 0%(0/12)
into your area of the entertainment industry?
Do you consider the Prometheus Flamethrower as one that is easyponstt little time consumption?| 100%(12/12) 0%(0/12)
Do you consider the Prometheus Flamethrower as one that is eig8iiea8 responders for this 75%(6/8) 25%(2/8)
question as the remaining four would not be able to discern this from video footage and stills alone).
Would you consider using the Prometheus Flamethrower infyture projects? 83.3%(10/12) 16.7%(2/12)

Table 2. Responses to fre@sponse questions

Q: In your own words,
describe your initial
thoughts and feelings
with regards to the
Prometheus Special
Effects Flamethrower
Demonstratn.

“Operates as desired, safety hazards have been well reduced to within Téesmodel is robust and will not
require costly approaches when modifying or adjusting.”

“I would definitely like to use this in my next project!”

“Amazing”

“It was easy to use and | felt safe and comfortable.”

“I especially liked that it was very small, simple to setmpnoeuvrable and could be operated by one person. Thi
can potentially lead to a more efficient workflow on the set (gpeincrew and time). To be able to achieve that
level of efficiency while still being able to deliver realistic spéeifects will be the driving points behind this tool
“Having tried it myself, | didn't feel unsafe and felt that it wag/\v@mple and got the job done.”

S

Q: Overall, wha are
your final thoughts on
the Prometheus Wrist
Mounted Special
Effects
Flamethrower?

“Excellent minimal/compact design approach to a normallisband dangerous device. Can be sdili as expected
in a multitude of operations in many operating condgid

“It's perfect for like stage plays and even carnival eveitsl if there is someone who wants to play the Human
Torch or Pyro or any fictional character with flaming poweesRhometheus Wridtlounted Flamethrower can do
the job.”

“It is light, effective and completely autonomous which gives the user complete cdfiitecilame size can be
controlled which is a plus as it takes into account alli&iof performances and visual effects.”

“I think it's something that can definitely enhance tt@ldilm industry and the quality of productions that are
currently being put out. Hopefully this will also spark marnovations for local filmmakers and the film industry.|
“It is an easy to use, affordable device.”

Marines, Vol.49, No.10, pp27.

6. Conclusion
Th desi f ial eff . d Graham, WC. (1947, Portable Flame Thrower, US Patent
€ esign for a special effects wristmounte 2,417,981, filed February 26, 1942 and issued March 25, 1947.

ﬂamethrower was presented. From the results obtaine@iayner, T. and LoewT. (1949, Fluid Projector, US Patent
both via the simulation study and the practical prototype 2,479,570, filed February 24945 and issued August 23, 1949.
test, the device can project flames from the palm of theNguyen, D.Enright, D. and Fedkiw R. (2003) “Simulation and
hand in a manner that is safe for the user while at the @nimation of fire and other natural phenomena in the visual

. . . . effects industry; Paper presented tite Western States Section,
same tine being visually appealing. Further work on the Combustion Institute, Fall Mesting, UCLA, October 2003,

device involves optimisation, rigorous performance ggya (2004, The Occupational Safety and Health Act, 2004.
testing, and a more extensive user testing study in an Accessed August 14, 2014, from
actual stage or carnival performance. It is hoped that the http:/rgd.legalaffairs.gov.tt/laws2/alphabetical_list/lawspdfs/88.
device presented in this paper would cdmité to the 08.pdf.

special effects sector of the entertainment industry. O“F‘;e'v*; S:’é‘i}g\i’xggr?ng-a%OON(&%f;Sé %ﬁg’;p;;?”ig‘ﬁ;tiige

Hall.

Rubin, J. and ChisnelD. (2008),Handbook of Usability Testing:
How to Plan, Design, and Conduct Effective tests, 2nd edition
Wiley, New York.

The Home Depof2015, “7/16 in. O.D. x 5/16 in. I.D. x 10 ft.
Vinyl Pre-Cut Tubing, Accessed August 31, 2015tom
http://www.homedepot.com/p/Watt16-in-O-D-x-5-16-in-I-
D-x-10-ft-Vinyl-Pre Cut-Tubing SVHF10/100115285
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