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The ſilent darkneſſ iſ all around you. But your 
ſurroundingſ light up when a loud noiſe followed by a ſmall 
ſpear of fire that ſhootſ into the faded blue ſky. Suddenly 
ſtreamſ of different colored lightſ ſhoot out of the path of 
the ſpear. The ſilent darkneſſ engulfſ you once more.  

 
In reality, there iſ no flaming ſpear, even though it may 

ſeem like it. It iſ juſt a firework mortar. But that doeſ not 
mean it iſ not intereſting. A lot of people watch and enjoy 
firework ſhowſ without thinking much of what actually 
goeſ on. Me, on the other hand, I could not ſtop myſelf from 
wanting to figure what waſ going on inſide the firework. 
How doeſ it fly? How do they make the different colorſ? 
How do they even put thiſ ſtuff together? If you have ever 
aſked yourſelf any queſtionſ about fireworkſ after 
watching them, then keep reading! If not, then keep reading, 
becauſe now you get a chance to aſk yourſelf, “How do 
fireworkſ, work?”  That queſtion iſ what my whole project 
iſ baſed on. More ſpecifically, “How do firework MORTARS 
work?” Firework mortarſ have a charge that ſhootſ it into 
the air. There iſ fuſe inſide that getſ lit when the charge 
goeſ off. The fuſe then lightſ a ſecond charge that ſhootſ 
out flaming ballſ into the air. 

 
To ſtart thiſ paper, I will review ſome hiſtory of 

fireworkſ. Then, I will analyze the different  typeſ of 
fireworkſ and what their uſeſ are. Next, I will look into 
important tipſ about ſafety. For the third ſection, I will 
explain  about the main firework that I am ſtudying: the 
firework mortar. Then, laſt but not leaſt, I will ſum up all 
that I wrote about fireworkſ, ſpecifically mortarſ.  

 
Fireworkſ have been around for along time, in fact, 

they even had a couple of typeſ of fireworkſ in the ſeventh 
century. Fireworkſ were uſed for celebrationſ, juſt like how 
we uſe them today (moſt of the time). Many people bought 
fireworkſ, and there were even firework ſhowſ! Fireworkſ 
really gained popularity in the 17th century. 
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There are very many different typeſ/brandſ of 
fireworkſ, ſo liſting the ſpecificationſ on all of them would 
be practically impoſſible. I will deſcribe the fireworkſ that 
are the moſt popular. 
 

Firework mortarſ are fairly ſimple. All they conſiſt of iſ 
a ſtationary tube with a ſmall ball filled with different 
powderſ on top of a lifting charge. It iſ like a bullet. The ſhell 
iſ the tube, the bullet iſ the ball, and the charge, well, iſ the 
charge! When the fuſe igniteſ the lifting charge, it goeſ off. 
It propelſ the ball high into the ſky. Then finally, it explodeſ. 
 

Rocketſ are very ſimple; they juſt have a ſmall cylinder 
body that iſ packed with highly flammable powderſ, and 
ſealed off on one ſide. So therefore when the powder 
igniteſ, all the force iſ puſhing on the ſide that waſ not 
ſealed, which ſhootſ the rocket forward until the 
flammable powder iſ burned off. 
 

Roman candleſ are like a mix of a firework mortar and a 
rocket. They have a ſealed tube only open on one ſide. They 
alſo have flammable ballſ, alſo known aſ ſtarſ.  Inſide, the 
ſtarſ ſhoot out once they have been lit. Roman candleſ on 
average have aſ few aſ five ſtarſ, but there are alſo bigger 
oneſ that can have aſ many aſ 120, ſometimeſ even more! 
The ſtarſ that ſhoot out of the roman candle are almoſt 
the ſame thingſ that one might ſee ſhoot out of a mortar 
when it explodeſ with colorſ.  
 

Fire crackerſ are ſome of the more dangerouſ 
fireworkſ. They are baſically mini bombſ. Thiſ yet again like 
the rocket. It haſ a ſmall tube that holdſ the powderſ but 
iſ ſealed on both endſ. Thiſ cauſeſ it to explode, becauſe 
there iſ nowhere for the preſſure to eſcape.  It puſheſ out 
until it breakſ through, cauſing a loud noiſe. 
 

Fountainſ are one of the moſt ſimple fireworkſ ever. A 
fountain iſ a container filled with ſlower burning powderſ 
that cauſe a lot of ſparkſ and colorſ. More complex 
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fountainſ can, however, be made for ſpecial occaſionſ. The 
more complex oneſ can actually have mortarſ in them that 
ſhoot out during the ſhow. 

I have gone over the baſicſ on ſome fireworkſ, ſo now, I 
am going to explain a little bit about ſafety. Thiſ iſ very, 
VERY important; aſ in one could die important. Anyone who 
iſ lighting fireworkſ ſhould alwayſ follow the inſtructionſ. It 
can ſave their life. For example, holding fireworkſ in oneſ 
hand, or having them anywhere on oneſ body, iſ very 
dangerouſ. The only time one ſhould do that iſ if it iſ 
ſomething like a ſparkler or a popper. Only hold them if the 
inſtructionſ ſay to! Never ever let kidſ play with fireworkſ. 
Alwayſ have an adult preſent when there are fireworkſ 
going off. Modifying or building  fireworkſ iſ a horrible idea, 
even though it might ſeem fun. 90 percent of the firework 
deathſ in America are cauſed by people making their own 
fireworkſ. Another iſſue iſ legal problemſ. Moſt ſtateſ do 
not allow fireworkſ. If you are reading thiſ today, in 
Maſſachuſettſ, then it iſ probably illegal to poſſeſſ 
fireworkſ where you live. So I am warning everyone that 
doeſ live in a firework forbidden ſtate: Do not “YOLO” it. 
One could get fined 100 dollarſ for each firework they were 
caught with! 
  

Another problem with fireworkſ iſ injurieſ. There are 
on average, 9,300 firework related injurieſ and four 
firework related deathſ per year in the USA (though four 
deathſ per year IS impreſſively low). A good way  to ſtop 
firework injurieſ iſ ſafety gear. It  may ſound ſtupid, but it 
can ſave a life. Juſt ſome ſimple plaſtic glaſſeſ can ſave 
oneſ viſion from permanent damage. Earplugſ can ſave 
one hearing. And if one waſ the one lighting the actual 
firework, then if they ſhould wear even thin gloveſ, the 
gloveſ could help them keep all of there. fingerſ if it miſfireſ 
or malfunctionſ.  
 

The laſt ſafety iſſue iſ about environmental ſafety. 
Fireworkſ can deſtroy nature. The flame could burn 
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ſomething down, and even the chemicalſ uſed in the 
fireworkſ might have a bad effect on the environment. 
Alwayſ make ſure to not ſet off fireworkſ near other 
flammable objectſ or ſubſtanceſ. But luckily for the 
environment, the chemicalſ in fireworkſ have come a long 
way. They uſed to be made out of ARSENIC!  
 

My project iſ about fireworkſ, ſpecifically firework 
mortarſ. I am narrowing it down to theſe becauſe they 
intereſt me the moſt. Alſo, fireworkſ can be very complex. 
The timing, color, ſize, ſhape, ſound, ſpeed, and other 
variableſ can be changed. 
 

Timing iſ extremely important with firework mortarſ. 
Timing iſ what keepſ the firework from not exploding in the 
tube but inſtead exploding in the air. The timing iſ done with 
fuſeſ. One can uſe ſlow burn or faſt burn fuſeſ. Slow burn 
fuſeſ can take three ſecondſ to burn an inch of fuſe. Faſt 
burn fuſe can take three ſecondſ to burn ten incheſ of 
fuſe. The difference iſ not that hard to tell. With mortarſ, 
one would typically ſtart off by lighting a faſt burn fuſe, 
which burnſ down to the lifting charge (The black powder). 
When the black powder igniteſ, it alſo lightſ a ſlow burn 
fuſe. The ſlow burn fuſe takeſ itſ time getting to the 
actual exploſion that happenſ in the air. It makeſ itſ way 
into the middle of the firework ſhell, where another 
burſting charge iſ found ſurrounded by firework ſtarſ. 
When the burſting charge iſ lit, it ſhootſ the ſtarſ 
everywhere. That leadſ uſ into the third variable, color. 

 
The color of a firework totally dependſ on what one 

would put inſide of it. Many different chemicalſ burn 
different colorſ, cauſing amazing effectſ. Mixing them 
together can have an even cooler outcome. Sometimeſ 
one might ſee a ſtream of color that changeſ colorſ. Thiſ 
iſ cauſed by layering. It will be layered with ſomething that 
burnſ red, then ſomething that burnſ blue, then ſomething 
that burnſ yellow, cauſing a rainbow effect. The table below 
liſtſ ſome chemicalſ and what they do when they are 
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burned. 
 

     RED Lithium chloride. Strontium chloride. 

     ORANGE Sodium borate. Calcium chloride. 

     YELLOW Sodium chloride. NA 

     GREEN Cupric ſulfate. NA 

     BLUE Cupric chloride. NA 

     PURPLE Potaſſium chloride. NA 
 

 
Size juſt changeſ how big or ſmall the exploſion iſ. But 

what cauſeſ it to be that big or ſmall? A bigger burſting 
charge of courſe. But that meanſ one would need a bigger 
ſhell. Which meanſ one would need more lifting charge. 
Then, if everything elſe iſ bigger, one would need more 
ſtarſ! But if all of the ſtarſ, burſting charge, ſhell, and 
lifting charge, then one will alſo need a bigger tube. All in all, 
the bigger, the better and more expenſive. To ſum up what 
I juſt ſaid, for a bigger exploſion, one would need to make 
everything larger by the ſame ratio. If ſomeone would want 
a ten percent bigger exploſion? That ſomeone would need 
ten percent more chargeſ and ten percent more ſtarſ. 
 

The normal ſhape for a firework mortar iſ a round 
exploſionſ: Sphereſ. But firework mortarſ can come in a 
few different ſhapeſ. Firework manufacturerſ have 
actually made rainbowſ and ſmiley faceſ firework mortarſ! 
It may ſeem impoſſible but the anſwer iſ quite ſimple. 
Whatever ſhape one would want the ſtarſ to explode in, 
that iſ the ſhape or formation one would load the ſtarſ in. 
That iſ another reaſon why round mortarſ are the moſt 
common, becauſe they are the eaſieſt to make.  
 

The ſound variable doeſ not really apply to firework 
mortarſ much, but more to rocketſ. I am not referring 
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about the exploſion noiſe, I am referring about the whiſtle 
noiſe that rocketſ make ſometimeſ. All it iſ, iſ they ſhape 
the tip like a whiſtle ſo when the wind blowſ into it, it makeſ 
a whiſtle noiſe.  
 

The ſpeed of a mortar can be adjuſted a few wayſ. 
One way iſ changing how much black powder iſ put into the 
lifting charge. That will cauſe more preſſure and ſend it 
higher. The other way alſo makeſ more preſſure. Making 
the tube tighter. Thiſ can make it go really high or hardly 
move at all. If the tube iſ too tight, the mortar will not move, 
then, explode in the tube. 
 

After the fuſe iſ lit on a firework mortar, it burnſ down 
to the lifting charge. When the lifting charge goeſ off, it 
doeſ two thingſ: Firſt, it ſhootſ the ſhell high in the air, and 
ſecond, it lightſ a timed fuſe. After a few ſecondſ, the 
timed fuſe hitſ the burſting charge (Black powder). When 
the burſting charge iſ ignited, it alſo igniteſ all the ſtarſ 
inſide. And becauſe the burſting charge iſ ſealed airtight, 
it explodeſ ſhooting the ſtarſ everywhere. Cauſing the 
ball of colorſ one could ſee in the air after the firework 
mortar iſ ſhot. 

 
 
 
Manufacturing fireworkſ iſ a dangerouſ job, but it haſ 

to be done if people want fireworkſ. Alot of firework 
facturing today iſ done by robotſ. But there are ſtill placeſ 
that do it by hand. Fireworkſ that are done by hand are 
typically more expenſive, but they are alſo better made 
than oneſ by robotſ. Making fireworkſ by hand iſ alſo more 
dangerouſ. There iſ a lot more potential for harm or even 
death.  
 

To ſum up what I wrote, I explained exactly what 
happenſ when when the ſmall fuſe iſ lit on a firework 
mortar. I alſo explained the exact chemicalſ one would need 
to make different colorſ of flame. So when the color of the 
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flame iſ red, it ſhowſ that the chemical that iſ being burned 
iſ ſtrontium chloride or lithium chloride. I alſo explained all of 
theſe fancy wordſ like “lifting charge,” or “firework ſtarſ”. 
Now, I am not aſſuming that one will need thiſ ſkill later in 
life, but maybe, one will become a famouſ firework 
ſhow-maker all becauſe of thiſ paper.  

 
 
 

 

 

 

 

 

 

 

 

 

 

 
 
Alabama - Allowſ ſome or all typeſ of conſumer fireworkſ. 

Alaſka - Allowſ ſome or all typeſ of conſumer fireworkſ. 

Arizona - Allowſ only novelty fireworkſ. 

Arkanſaſ - Allowſ ſome or all typeſ of conſumer fireworkſ. 

California - Allowſ ſome or all typeſ of conſumer fireworkſ. 

Colorado - Allowſ ſome or all typeſ of conſumer fireworkſ. 

Connecticut - Allowſ ſome or all typeſ of conſumer fireworkſ. 

Delaware - Banſ all conſumer fireworkſ. 

Diſtrict of Columbia - Allowſ ſome or all typeſ of conſumer fireworkſ. 

Florida - Allowſ ſome or all typeſ of conſumer fireworkſ. 

Georgia - Allowſ ſome or all typeſ of conſumer fireworkſ. 

Hawaii - Allowſ ſome or all typeſ of conſumer fireworkſ. 
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Idaho - Allowſ ſome or all typeſ of conſumer fireworkſ. 

Illinoiſ - Allowſ only ſparklerſ and/or other noveltieſ. 

Indiana - Allowſ ſome or all typeſ of conſumer fireworkſ. 

Iowa - Allowſ only ſparklerſ and/or other noveltieſ. 

Kanſaſ - Allowſ ſome or all typeſ of conſumer fireworkſ. 

Kentucky - Allowſ ſome or all typeſ of conſumer fireworkſ. 

Louiſiana - Allowſ ſome or all typeſ of conſumer fireworkſ. 

Maine - Allowſ only ſparklerſ and/or other noveltieſ. 

Maryland - Allowſ ſome or all typeſ of conſumer fireworkſ. 

Maſſachuſettſ - Banſ all conſumer fireworkſ. 

Michigan - Allowſ ſome or all typeſ of conſumer fireworkſ. 

Minneſota - Allowſ ſome or all typeſ of conſumer fireworkſ. 

Miſſiſſippi - Allowſ ſome or all typeſ of conſumer fireworkſ. 

Miſſouri - Allowſ ſome or all typeſ of conſumer fireworkſ. 

Montana - Allowſ ſome or all typeſ of conſumer fireworkſ. 

Nebraſka - Allowſ ſome or all typeſ of conſumer fireworkſ. 

Nevada - Allowſ ſome or all typeſ of conſumer fireworkſ. 

New Hampſhire - Allowſ ſome or all typeſ of conſumer fireworkſ. 

New Jerſey - Banſ all conſumer fireworkſ. 

New Mexico - Allowſ ſome or all typeſ of conſumer fireworkſ. 

New York - Banſ all conſumer fireworkſ. 

North Carolina - Allowſ ſome or all typeſ of conſumer fireworkſ. 

North Dakota - Allowſ ſome or all typeſ of conſumer fireworkſ. 

Ohio - Allowſ only ſparklerſ and/or other noveltieſ. 

Oklahoma - Allowſ ſome or all typeſ of conſumer fireworkſ. 

Oregon - Allowſ ſome or all typeſ of conſumer fireworkſ. 

Pennſylvania - Allowſ ſome or all typeſ of conſumer fireworkſ. 

Puerto Rico - Allowſ ſome or all typeſ of conſumer fireworkſ. 

Rhode Iſland - Allowſ ſome or all typeſ of conſumer fireworkſ. 

South Carolina - Allowſ ſome or all typeſ of conſumer fireworkſ. 

South Dakota - Allowſ ſome or all typeſ of conſumer fireworkſ. 

Tenneſſee - Allowſ ſome or all typeſ of conſumer fireworkſ. 
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Texaſ - Allowſ ſome or all typeſ of conſumer fireworkſ. 

Utah - Allowſ ſome or all typeſ of conſumer fireworkſ. 

Vermont - Allowſ only ſparklerſ and/or other noveltieſ. 

Virginia - Allowſ ſome or all typeſ of conſumer fireworkſ. 

Waſhington - Allowſ ſome or all typeſ of conſumer fireworkſ. 

Weſt Virginia - Allowſ ſome or all typeſ of conſumer fireworkſ. 

Wiſconſin - Allowſ ſome or all typeſ of conſumer fireworkſ. 

Wyoming - Allowſ ſome or all typeſ of conſumer fireworkſ. 
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