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The History
B I N G ,  B A N G ,  B O O M

• Fireworks are also called pyrotechnics, which comes 
from the Greek words "pyr," meaning fire, and 
"techne,” meaning art.

• Fireworks originated in China some 2,000 years ago.

• The most prevalent legend has it that fireworks 
were discovered or invented by accident by a 
Chinese cook working in a field kitchen who 
happened to mix charcoal, sulphur and saltpeter 
(all commonly found in the kitchen in those days). 
The mixture burned and when compressed in an 
enclosure (a bamboo tube), the mixture exploded.
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The History
B I N G ,  B A N G ,  B O O M

A Chinese monk named Li Tian, is credited with the 
invention of modern day firecrackers about 1,000 years ago. 

The firecrackers, both then and now, are thought to have the 
power to fend off evil spirits and ghosts that are frightened 
by the loud bangs of the firecrackers.

Firecrackers are used for such purposes today at most 
events such as births, deaths and birthdays. Chinese New 
Year is a particularly popular event that is celebrated with 
firecrackers to usher in the new year free of the evil spirits. 
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The History
B I N G ,  B A N G ,  B O O M

Fireworks became very popular in Great Britain during the reign of Queen 
Elizabeth I who created court position called “Fire Master of England" for 
the most talented pyrotechnician. King James II later knighted the man 
who made the fireworks display at his coronation.

Marco Polo is credited with bringing the Chinese 
gunpowder back to Europe in the 13th century.

Once in Europe, the black powder was used for military purposes, 
first in rockets, then in canons and guns. The Italians were the first 
to start to develop and manufacture “fireworks’ for celebrations.
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The History
B I N G ,  B A N G ,  B O O M

John Adams predicted that July 4 would be an annual day of 
rejoicing. He expected the holiday to be celebrated with parades, 
games, sports, and bonfires. 

The first grand birthday celebration occurred in Philadelphia 
on July 4, 1777. Bonfires blazed, bells rang and bands played 
patriotic music. Fireworks were exploded, ships fired 13 gun 
salutes (to salute the thirteen colonies) and every house in 
the city displayed a candle in the front window. 
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The History
B I N G ,  B A N G ,  B O O M

During the 1980s, China opened up dramatically to travel within 
its borders for visiting U.S. importers, allowing the first American 
fireworks buyers to travel to Hong Kong.

In the modern era, the American fireworks industry really 
began to influence Chinese manufacturers following 
President Nixon's normalization of relations with the Chinese 
Communist government in the early 1970s. 
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The History
B I N G ,  B A N G ,  B O O M

The 1990s saw the rapid growth of 
commercial factories in China, supplying 
the world with the majority of fireworks 
used in professional displays, as well as 
consumer grade fireworks.

In the present day, the majority of 
professional fireworks materials used in 
the USA are imported from China. Smaller 
quantities of product are regularly 
imported from Italy, Spain, and Taiwan.
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The History – FUN FACTS
B I N G ,  B A N G ,  B O O M

• The Walt Disney Company is the 

largest consumer of fireworks in the 

world and has been, for many years.

• World Record -The Philippines 

welcomed 2016 with a bang. 

810,904 shells of fireworks for an 1 

hour 1 min and 32 seconds at 

midnight on Dec. 31, 2015. 
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The Science
B I N G ,  B A N G ,  B O O M

Fireworks are usually made out of the 
following items:

These mixed together are 
what make up the basic 

fireworks. 

oxidizing 
agent

reducing 
agent

coloring 
agent

binders regulators

=
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Components of a Shell
B I N G ,  B A N G ,  B O O M
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Components of an Aerial Shell
B I N G ,  B A N G ,  B O O M
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The Physics Behind It
B I N G ,  B A N G ,  B O O M

Pyrotechnicians must take into account the 
relationships between:

vectors velocities

projectiles 
and their 

trajectories

the explosion forces 
behind burst 
patterns, etc. 

Pyrotechnicians chart trajectories like in the graph on 
the left that shows the flight paths of 2" through 12" 
shells fired at 75 degrees. 

2”-12” Shell 
Trajectories 
Fired at 75°
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The Physics Behind It
B I N G ,  B A N G ,  B O O M

Shell burst sizes are usually about 45 feet in diameter for every inch in shell size 
depending on how tightly the shell is packed.

Pyrotechnicians must also consider shell burst sizes when 
planning shows. They must know how big certain bursts are 
when compared to others so that the choreographing of the 
show is in sync and so they don't exceed their safe zone 
requirements. As with initial mortar velocities, the bigger the 
shell size the larger the effect. 

As you can see in the diagram above the differences in 
burst sizes can be extremely huge. It is just one more thing 
that pyrotechnicians must take into account to produce 
entertaining and attractive fireworks shows. 
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The Science + The Physics = The Magic
B I N G ,  B A N G ,  B O O M

Fireworks 
Shapes
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The Homework
B I N G ,  B A N G ,  B O O M

Various Types of Displays 

Traditional 
Outdoor 

Aerial Display

Pyromusical
Display

Close 
Proximate 

Display

Indoor 
Display

Hand-fired
Electronically 

Fired
Computer 

Fired

A high end 
fireworks display 

company will 
design/script the 
display and use 

an electronic 
firing system to 

perform the 
display.

Requires sound 
system, DJ, 
substantial 

design process by 
the fireworks 

display company. 
Will be 

electronically 
fired to produce 

an accurately 
timed display.

May require 
additional 

security, requires 
a special line of 
products made 
to be used in 

close proximity 
to performers/

audience. 

May require 
additional 

security and also 
requires a special 
line of products 

manufactured for 
indoor use. May 

also require 
additional 

permitting and 
licensing.

Was the standard 
method for 

display for many 
years. Some 

companies still 
hand fire, 

although it can 
be more 

dangerous than 
electronic 
ignition.

Standard practice 
for Melrose 
Pyrotechnics 

displays. Shows 
are fired with 
push button 

panels and voice 
cues.

Firing script is 
controlled by a 

computer system 
that performs the 

display with 
digital timecode.
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What to Look For in a Fireworks Display Company
B I N G ,  B A N G ,  B O O M

• Not all companies are equal in terms of 
fireworks product availability, experience, 
personnel, talent, technology and capability.

• American Pyrotechnics Association (APA) a 
good source.

• The goal should be to provide your audience 
with the most entertaining fireworks display. 

– NOT the longest display

– More Fireworks product does not equal a better 
display

When you watch a movie, you don’t look for the longest film; 
you look for the most entertaining film.
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Time or Length of the Show
B I N G ,  B A N G ,  B O O M

TIME OR 
LENGTH OF 

SHOW

“Fillers” to stretch show without impacting performance.

-Narration/Voice-Over Announcements

-Music that lends itself to pausing Fireworks

-Other Attractions (video, lighting display, etc…)

Everyone wants a 30 minute
fireworks display

Budget drives length of show 

(metric $1.5K/minute)
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Examples – Music & Narration
B I N G ,  B A N G ,  B O O M
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Pictures – Other Attractions/Enhancements
B I N G ,  B A N G ,  B O O M



The Budget
Part 5
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The Budget
B O O S T  L A Y O U T S

$1.5K/
minute

Rule of Thumb 
(Metric)

Larger budgets can give you a longer display, but longer 
displays are not always better:

• Shorter displays will be more powerful.

• Tailor your budget and display length to your crowd.

• Ex. A Baseball game, concert, etc., caters to a shorter 
10 minute display

• For 4th of July, the display is the main event; 20-30 
minutes is optimal duration.

There is no typical standard budget for a 
fireworks display.



The RFP
Part 6
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The RFP
B I N G ,  B A N G ,  B O O M

Things to look for in a display company:

Safety 
Record

Transportation 
record & 

transportation 
safety rating

• Who are their clients? 
Have they won any international 
awards?

• What is their experience?

• Do they have references you can call?

• Do they go to China and source their 
products directly or buy from a wholesaler?

• What are their product testing procedures?

• They should test and film all fireworks 
product for:

Duration
Debris 
Rating

Preflight 
Time

Overall 
Quality

Display Companies should always visit a 
display site before submitting a proposal!

• Quality display companies will be able to provide 
you with a site diagram showing:

• Setup area
• Fallout area with distance markers
• Audience location
• Any unusual obstructions or features (ex. 

Fuel tanks, railroad tracks)

Credentials

Fireworks 
Product 

Lines
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What to Include in an RFP
B I N G ,  B A N G ,  B O O M

(Outdoor, musical, etc.)

TYPE OF DISPLAY

DATE OF DISPLAY

LOCATION OF DISPLAY

(ex. 20-25 minutes)

DESIRED LENGTH

BUDGET OR 
WORKING BUDGET

(Rain Date, Additional 
Insurance Requirements)

ADDITIONAL USEFUL 
INFORMATION 



33

What NOT to Include in an RFP
B I N G ,  B A N G ,  B O O M

Shell/product number requirements
• Shell quantities can be misleading

• Ex. – Cake items, shells with multiple effects

• Higher shell quantity requirements often result 
in inferior fireworks products

• Which could affect safety or performance

Actual Fireworks quantities are only 
determined after the display is designed



34

What NOT to Include in an RFP: Examples
B I N G ,  B A N G ,  B O O M
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What NOT to Include in an RFP: Examples
B I N G ,  B A N G ,  B O O M



The Evaluation
Part 6
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The Evaluation
B I N G ,  B A N G ,  B O O M

Work with your 
procurement office 

to determine a 
strategy but 

inform them on the 
complexities 

of Firework displays 
and evaluating the 

best value.

Find reliable 
and competent 

people for a  
“technical 

review” 
board for the 
evaluation of 

each proposal.

Develop a matrix 
for evaluation 
and value for 

each portion of 
the proposal 
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The Evaluation: Examples
B I N G ,  B A N G ,  B O O M
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The Evaluation: Examples
B I N G ,  B A N G ,  B O O M
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The Evaluation: Examples
B I N G ,  B A N G ,  B O O M
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Other Options to RFP
B I N G ,  B A N G ,  B O O M

• Multi-Year Agreements.

• RFP?  Maybe Not - Find out if your 
Procurement Office/Board will accept 
that fireworks is something different 
(art form or entertainment show, etc…).

• Tinley Park-Park District (Illinois).

Superintendent of Recreation - Sandy Chevalier



The Choice
Part 7
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The Choice
B I N G ,  B A N G ,  B O O M

The company you choose should be able to:
• Have your confidence that they will produce a safe, entertaining fireworks event that 

meets your expectations

• Provide references with displays similar in scope and size to your event

Display Company should provide:

Public Liability 
Insurance

Licensed Professional 
Pyrotechnicians

Workers 
Compensation 

Insurance

All fireworks materials and 
equipment necessary to 

the production

Method for 
arranging/designing the 

display; ex. scripting software

Script of the Display 
Program

Meet the technician prior 
to your event



The Show
Part 8
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The Show
B I N G ,  B A N G ,  B O O M

Don’t be afraid to set the tone and 
direction of your display!

A good display company will work with you 
every step of the way to help realize or even 
guide the creative process

DISPLAY DESIGN BEGINS WITH THE SOUNDTRACK

• A quality fireworks company will have full digital 
audio production facilities and work with you to 
produce a professionally edited soundtrack.

• Option-Radio Station partner for narration.

• The soundtrack can make a good display great by 
using a wide range of music styles, tempos, and 
genres that will appeal to your audience.

• The soundtrack can also be used to extend the 
display by incorporating narration and dramatic 
pauses to great effect.

• Once the soundtrack is finalized, the display design 
can begin. 

• The fireworks company will script the display with 
design software and determine the quantity and 
types of effects used for the program.

• This is why all of our proposals mention that the 
true number and types of effects in the program 
are approximated until the display is fully 
designed.
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The Layout
B I N G ,  B A N G ,  B O O M

After the display is designed, a layout is created. 
This is a schematic of the show setup which 
includes a representation of all of the mortars and 
addresses of the fireworks effects in the show.

After the show is designed and a layout 
is created, each firework device will be 
labeled and packaged, ready to be shipped 
to the display site.
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Layout Example
B I N G ,  B A N G ,  B O O M
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The Show (continued)
B I N G ,  B A N G ,  B O O M

• Agency - secure a quality sound system if choreographed to music. (proper coverage)

• Prior to the display, the fireworks company must be able to provide you with proof of 
insurance and all of the necessary permits for the display.

• Provide you a specific site diagram outlining area and range of fireworks

• Provide the fireworks display script – time code of the entire show

• The company should also provide the show music on a format of your choice 
(CD, USB, Download, etc.)

• They will need to be in contact with you or a designated staff member to coordinate 
their arrival at the show site, as well as any special needs, such as security.

• At the designated time, the fireworks crew will coordinate the start of the display with 
your Sound & Production company to ensure proper synchronization.

• Agency - Troubleshoot…..what could go wrong and what would you do?



49

Script Example
B I N G ,  B A N G ,  B O O M
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Site Diagram Example
B I N G ,  B A N G ,  B O O M

Launch Location: Setup area Dimensions:  50’x50’

Rack banks are parallel to path. South end of banks are 10 Ft. north of evergreen trees.



51



The Re-Cap
Part 10
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The Re-Cap
B I N G ,  B A N G ,  B O O M

• Become your agencies SME and “producer” for Fireworks Displays.

• Develop a realistic budget with realistic expectations.

• Don’t pick a fireworks vendor based on the number of shells alone.

• Right-Size the Show…….not every show can or should be 30 minutes long.

• Look at their references and track record to decide which vendor is best suited to 
you and your audience.  -BEST VALUE-

• Know your audience, develop a display that works best for you and your event!

• Look to use “fillers” or added enhancements to extend a show when possible.

• Use narration to set the tone and to recognize sponsors/agency.

• If possible, create a long-term partnership with your vendor based on trust.

• If you can, take time to enjoy the Fireworks yourself-You Earned It!
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Questions???

Feedback Please!



The Top Ten List – Fireworks Music
(Personal Opinion Only-No Particular Order)

Bonus Material 

• Thunderstruck - ACDC

• Great Balls Of Fire - Jerry Lee Lewis

• Stars & Stripes Forever - J.P Sousa

• What A Wonderful World - Louis Armstrong

• America the Beautiful - Ray Charles

• Courtesy of the Red, White & Blue - Toby Keith

• Let’s Go Crazy - Prince

• Amazing Grace - Dropkick Murphy's

• Music Of The Night - Phantom Of The Opera

• The House Is Rocking - Brian Setzer
There are so many factors that go into which songs work the best- the venue, the 

theme of the show, the demographics of the audience and length of the show all 

play a factor.  Always remember the tempo of the show....MIX IT UP!


