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PREFACE TO THE 5™ EDITION

The five years that have passed since the
introduction of The Best of AFN 1V have seen
an amazing transformation in the 80+ writers
whose contributions to the fireworks litera-
ture make this book possible. When the Best
series began we were all still struggling to fig-
ure out what it's all about. We didn't even
speak the same language! Was it spoulette,
or spoolette or Roman fuse or rammed fuse?
And why should we bother with it at all when
we had perfectly good Japanese time fuse, or
blasting fuse, or even visco?

That's al water under the bridge now.
Many of the serious pyros of yesterday are
the professionals of today, or the serious en-
thusiasts who may make their living else-
where but who work the firing line when a
display operator calls, or who are working in
their spare time on the next innovation in ef-
fects. Truly, as fireworks manufacturing in
the U.S. moves overseas, it is the contributor
to, and the reader of this book who is keep-
ing the fireworks tradition alive.

And that helps to explain how the Best se-
ries has progressed, or perhaps matured is a
better description. We have virtually no more
articles on how to make triangle crackers
and how to roll your own tubes (with a few
excellent exceptions). In fact, many of the ar-
ticles in this book are advanced fireworks
techniques and effects. What a fabulous five
years these have been!

So open the book and take a look at the
Rockets section. The Basic Bottle Rockets
that are found in previous Bests are now so-
phisticated rocket articles that make your
heart leap withjoy. The old articles about not
putting a shell upside down in the mortar are
now classy pieces on choreography.

Best V is a fitting progression in our fire-
works world, a mirror to see ourselves ad-
vanced from the stuttering, stumbling begin-
ners of the past, to the knowledgeable fire-
workers of 2005. It's impossible to heap
enough praise on the heads of the contribu-
tors to this book. This time we show their
names. Tell them THANKS! the next time you
see them at a meeting or convention.

Jack Drewes, September, 2005

OUR LOVE AFFAIR ON THE 4™

by Ken Barton

The events of September 11 have left the
citizens of the U.S. with a myriad of emo-
tions, some of which have not been felt with
such intensity in sixty years. One emotion
that towers above all the others seems to be
Patriotism. At no other time in recent history
has there been so much interest in proclaim-
ing our being "Proud Americans' Perhaps pa-
triotism  celebrations involving fireworks
would be in order...wouldn't they?

Going back to the turn of the century, even
before the many Italian fireworks families
settled in Pennsylvania, American began its
love affair with fireworks on the 4. No other
effect, even available today, rivals the simi-
larity between fireworks explosions, color,
whistles, strobes, and other effects, and
those produced in wartime battle. These ef-
fects illustrated the struggles for freedom and
celebrated the memory of those that died
preserving it.

Now it has become time again to re
investigate the celebration of being Ameri-
cans. In recent e-mail from other pyro clubs,
there has been discussion of the display of
many American flags, both of the cloth type
as well as the set piece type. Some clubs are
even speaking of opening their meetings with
the Pledge of Allegiance. Perhaps some of us
might have even forgotten the words over the
years...it's time to learn them again.

If it's a patriotic celebration, fireworks
should be there to accompany it. Why only
wait until the 4™ of July? We should be
proud to be Americans EVERY DAY!

If you got 'em - bring 'em. If you don't, buy
some.
Maybe in tough times like these we ought to

smear a little charcoal on our faces and pose
for a photograph with the caption saying,

GOT FIREWORKS!
KB
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PRACTICAL USE FOR HIGHLY ENERGETIC MATERIALS
AROUND THE HOME

By Jim Longknife

My interest in highly energetic materials ex-
tends beyond there use in pyrotechnics and
I've often found myself wondering if | could
find a practical use for them around the
house?

Well | have found one use that satisfies
both the pyro in me and serves a useful task
around my home.

With this summer reemergence of the West
Nile Virus in my area it is prudent to deny
the virus its carrier, the mosquito its bread-
ing spots in stagnant water.

While yes it is easy to deny the mosquito
their breading spots by turning over flower
pot pans or buckets and removing trash like
paint cans and old tires, what about water
catchers that are not movable?

In my yard we have laundry pole socket
made of heavy gage aluminum, set in con-
crete, which accepts a 1 1/4" x 2" rectangular
pole to a depth of 14-inches. As this socket
has no weather cap it fills with rain water,
providing a breading spot for mosquitoes.

My first thought for removal of the water
was to get out the "ShopVac" and suck it out.
The drawback to this method is after clean-
ing out the socket I'd have to wash out the
vac to remove the stench of fetid water. To
my way of thinking, that's to be avoided.

Then that devious part of my mind asked
the conscious mind why not use the gas gen-
erated by the rapid decomposition of some
high energy material to eject the water from
the socket? Or put more simply "Lets blow
the water out of the pipe with a firecracker!"

In my first attempt | taped three inchers to-
gether, matched them with a length of green
visco, covered the whole thing with masking
tape for waterproofing, and attached this
kludge to along stick.

The first firing of the firecracker kludgeup
was less than satisfactory. | backed off

quickly after lighting the visco and shoving
the charge to the bottom of the laundry pole
socket. When the crackers went off the gas
generation was insufficient and the water
coughed up out of the pipe like a coffee per-
colator, leaving water still in the pipe. A sec-
ond charge finished thejob.

The next time the socket needed clearing of
water | knew from the first tries that 1 would
need something in the salute class to clear
the laundry pole socket in one try.

The salutes I've been fabricating are made
from 1 3/4" lengths of PVC tubing with an 3/8"
i.d. | use thick jell type home epoxy to plug
the ends and charge them with flashcracker
powder. Ignition can be done by electric
match or a good long length of visco.

As before | attach one of these salutes to a
long stick to place it at the bottom of the
socket. When the powder is ignited the resul-
tant rapid decomposition converts the mass
to a gas which produces a twenty to twenty-
five foot high geyser of finally atomized water.

Amazingly, there is no loud report, just a
sound like a loud cough. After several clear-
ings of the socket by this method even the
muck at the bottom has been gjected.

Call it overkill, but there's no mess to clean
up, it gets thejob done, and provides (admit-
tedly questionable) satisfaction.

One final word of caution, don't stand down
wind when doing this or you may wind up
smelling like the back water of a swamp! JL

QUOTE OF THE MONTH

I'm not sure | like screening whistle comp. |
got a static shock one time while screening it.
It was then that | found out the color of
adrenalin is brown.

Steve Robertson
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DISASSEMBLY OF A SMALL FESTIVAL BALL

By Bob Svenson

Did you ever wonder what's inside one of
those consumer fireworks Festival Bolls?

A scale wasn't handy when | dissected one
so | settled for volume measurements. These
little shells are designed to just toss some
color in the sky, not for symmetric breaks, so
the exact amounts aren't critical.

The plastic hemispheres were made from a
green plastic that's fairly pliable (much like
the casing used for "Cracker Balls'), rather
than the more brittle shell casings most of us
have used to construct larger shells. The
circumferential joint on the hemis separated
easily so | don't believe they were glued to-
gether; evidently they rely upon the paper
layer tojoin and seal the hemis.

The stars were round and1/8"to 3/16" in
diameter. | didn't analyze the composition
but the stars were rolled around a grain of

f%sﬂtigi:.emisphere, o O O
O
O
.030" thick kraft O O O
paper layer

sand. The stars were loaded in the Poka
style, where the stars and burst are just
dumped in with no attempt to arrange the
stars within the hemi.

The time fuse wasjust visco fuse. No prim-
ing was noted on the end of the fuse. There is
no shoulder molded in the hemi; the fuse
was held in place by a piece of string glued
and wrapped around the fuse.

The lift was standard 2FA black powder.

The fuse was the normal "fast visco" that is
found on most of the festival balls. I'd like to
find a source for this fuse because I've found
it makes a nice passfire for rocket headings.

No real surprises were found in the con-
struction. I'm sure that with little effort the
average pyro could develop a similar device,
probably with much better colors and effects.

BS

1/8"- 3/16" round stars
approx. 122 Tbsp loaded
Poka style

Voids between the stars
filled with bp covered
rice hulls (burst charge),
approx. 12 Tbsp

Q__...-q String glued and
1 p wrapped around the fuse
b|ocoo [|oooo
« ©000[] 0000
718" |oo0a o0
I %%%%%%%O 9 Time fuse, 1/8" visco
0000000000 ™ 3/4" long with 3/8"
} [0000600800]  sticking out
li————. 1" R Eat
2FA lift,
1level tsp
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M-80S, SILVER SALUTES, & CHERRY BOMBS: OH MY!

By Charles P. Weeth

The experience of youth

For most of us "Baby Boomers" born after
World War I, we remember the "good old
days" playing with all those wonderful "fire-
crackers'. For us firecrackers were M-80s
and silver salutes, with an occasional cherry
bomb. The M-80s were so powerful they
could split bricks, splinter boards and do
other such wonders that they of course cap-
tured the attention of anyone enthralled with
the world around them (meaning anyone
alive with some cognitive functions).

| vividly remember my youth in Louisiana
outside of New Orleans in the late 50s and
early 60's. We'd pool our allowances together
or gather empty soda bottles at the construc-
tion sites and along the roadways to turn in
at the gas station on the highway for a
nickel. When we had enough money we'd go
buy M-80s or silver salutes. The price was
one M-80 or 3 silver salutes for a quarter
from the hobby shop just down the highway.
In those days if you were tall enough to push
the quarter over the counter, you were able
to buy them; no questions asked.

Once we made our purchase we would
spend hours arguing with each other how
we'd play with them. The anticipation was as
much fun as the actual event. We'd build
elaborate brick and wood structures from
scrap we'd find and see if we could demolish
them and other such grand pleasures of
youth. When we learned the fuses were water
resistant we'd drop them in the canals and
rivers, float them out on driftwood, toss them
in the ditches and grab up the stunned
crawdads, snakes and frogs.

We never had anything serious happen to
us, but we did have some close calls, espe-
cialy once ... something | won't go into here.

Of course we also used to play in the rail-
road yard putting pennies and other things
on the rails, diving from the trestles into the
canals, playing on old barge wrecks along the
Mississippi River, catching 50+ pound snap-
ping turtles (which could take a hand off a
small boy) and poisonous water moccasins,

swinging from the vines in the trees, building
bicycle jumps on the 40 foot high levee,
climbing on buildings and roofs, racing
homemade go-carts and scooters with lawn
mower engines, shooting BB and pellet guns,
slingshots and bows and arrows at way too
many things, and other wonderful youthful
endeavors kids have always engaged in and
probably always will too.

Looking back | often marvel that | never
broke a bone, had only minor scrapes and
bruises, stings and only a few minor scars
from all of this activity! The most serious in-
jury | had during this time was a slight con-
cussion from getting hit with a baseball dur-
ing organized Little League ... and | was
wearing a helmet!

| also survived the things some of the older
boys in the neighborhood did too. They of
course had more "experience" than the
younger boys and so had figured out all
kinds of things one could do with firecrack-
ers as well as matches, liquid fuels, and
other energetic materials.

As in most societies, the bigger older boys
often play pranks or "haze" the younger boys
and sometimes these can turn into some-
thing quite serious. A companion was the
victim of a hazing prank during a Boy Scout
hiking trip and was severely burned as a re-
sult. It's hell to have the real world shatter
the illusions of youth!

When my family moved here to Wisconsin
in 1965, things were very different. Besides
being a lot colder than | was used to (I'd only
seen two snowfalls in my life until then and
none was more than a dusting), M-80s and
even smaller firecrackers had been banned
here for quite some time. Up here the kids
thought having a Chinese firecracker was a
big deal!

These were still readily available from an
elaborate distribution network of adults who
would pick them up on their travels to those
enlightened states where fireworks are still
legal. They would sell or trade them with
other adults who would sell or trade them to
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friends, with many going to the market most
eager to have them: young gentlemen.

| don't remember ever buying any up here
because | considered the prices so high (a
penny a piece or so) and the crackers so
weak. But if a friend had an entire string,
much less a brick, it was considered quite a
big deal; you were the guy to be around! It
still is the thing to do for young gentleman in
June, but it doesn't seem to be like it was be-
fore, even with more fireworks available and
going off all over.

| came across some boys in the alley light-
ing firecrackers and bottle rockets a few
years ago. They started to scatter when they
saw an adult approaching, but one of them
knew me so they were eager to show off the
fireworks. | asked one kid what he paid for
his little 1V2' no-name firecrackers and was
astounded when he said a nickel each!

Of course | still did much the same things
as before only here we had 600 foot bluffs to
climb, with caves to explore and trails to race
bikes up and down instead of short levees.
We even had the proverbial "Suicide Hill" for
sledding and tobogganing, something new to
me but that | quickly took to. We caught
rattlesnakes instead of water moccasins, still
dug out an odd snapping turtle in the marsh
but they weren't as big, still skinny dipped in
the Mississippi River at "Bare Ass Beach",
still went to the railroad yards and all the
other joyful but risky deeds of youth.

The experience of reality

M-80s, cannon crackers, silver salutes,
cherry bombs, and other big bangers have
been federally banned since 1966 and they
are no long considered "firecrackers" but llle-
gal Explosive Devices (IEDs). Making them,
possessing them for transfer or sale, offering
to transfer or sell them or transferring or
selling them, assembled or in kit form is a
federal felony. The reason was because they
not only did all the neat things | described,
they could and sometimes did split ear-
drums, splinter hands and send debris flying
and hurt a lot of people . . . even when they
were used properly.

Worse, they were frequently deliberately
misused to destroy property, scare or even

harm people, which was more often than
most people were willing to put up with.

After the school spends another few grand
to repair the plumbing again because some
knuckle-head decided to flush one down the
system, or an entire neighborhoods mail
boxes had been destroyed for the third time
in ayear, or some kid thought it would be
funny to toss them into the bleachers at the
local basketball game not only scaring the
hell out of everyone, but seriously hurting
someone in the process, or yet another young
gentleman in the county has a hand man-
gled, eardrum shattered and eye damaged,
people's patience wears pretty thin and they
want something done to prevent it.

There were also a number of accidents in-
volved in the manufacturing of these
firecrackers, since at the time anyone who
could mix a few powders in a barrel, glue
cardboard tubes together and stick a fuse in
a hole could go into business making them.
A few horrific explosions at "factories" killed
a number of people so now there are much
stricter requirements for manufacturing fire-
works and even stricter rules for making and
handling flash powder in quantity.

Tips for the future

Now that they are banned, there are still
some who make them for the black market
and they too seem to blow themselves and
their neighbors up from time to time. Since
they are underground they take few if any
precautions in the way they handle and store
the flash powder, and thus have a greater
chance of having a fatal accident.

While the 50 mg limit for firecrackers seems
pretty tame in comparison, and it is, one can
still have a lot of fun with firecrackers, and
the risks involved are much lower. It has to
do with what you expect and with a whole
generation having little experience with the
bangers. They seem not to know what they
are missing, except from their reputation.

The M-80s and M-IOOs and other silly
named devices coming out of clandestine fac-
tories from up in the hills and even some
basements and garages, from Mexico and
some Indian Reservations are often cheaply
made and their reliability and performance
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isn't that great. Most of the people who make
these have very little understanding of what
is required to make explosives, so safety for
themselves, their families, neighbors and
unknown customers is often compromised.

These IEDs are involved in up to 40% of the
annual CPSC estimates for injuries related to
fireworks. They are often the types of devices
involved in most the serious injuries reported
and used by the anti-fireworks people to
bash al consumer fireworks. They cause not
only lots of harm to people and property, but
they damage the legitimate consumer fire-
works trade immeasurably.

If you are still bent on having them and so
obtain some or make some, don't ever offer or
give them or sell them to anyone else, since
that is a felony and if you get caught, you
will likely be prosecuted. If you obtain the
materials to make them yourself, please don't
mix or handle flash powder in your house or
garage, and use them by yourself and do so
outside (sounds silly but you'd be surprised
where some people have used them). Avoid
tossing them in loose gravel or tall dry grass,
keep them away from people and animals,
and light the tip of the fuse with a punk (an
odorless incense stick), cigarette or cigar (not
a lighter or match).

If you are compulsive enough to spend the
hours it would take to scrape the powders
out of other fireworks just to try to make a
bigger bang, remember flash powder is sensi-
tive to heat, flame, sparks, electrostatic dis-
charge, friction and impact ... and even when
it is not confined it can go bang.

Never store them in your house or apart-
ment and as with matches and all fireworks,
keep them out of reach of children (which
means if you have pre-teens or teenagers,
locked them up really good). If you give them
to your kids, leave them around with access
to matches or lighters or otherwise misuse
them, be prepared for some serious conse-
guences, especially if anyone gets hurt or
there is major property damage.

Remember if you get one with a bad fuse or
that is not sealed properly, plan on missing
most of your throwing hand and possibly the
eye and eardrum on that side of your head
too! CPW
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CONSIDER THE RISK

by Joel Baechle

Concerning the risk inherent in chemicals, |
think the risk of barium nitrate is overstated.
There is a tendency to lump the bad with the not-
so-bad. Barium nitrate is more likdy to make a
person disturbingly ill than to kill, unless there is
some kind of extreme exposure. People need to
understand that traditional inorganic chemicals
usually will let you know pretty quickly if they are
working their chemistry on yours; there's nothing
more to it than that. Don't breathe it, don't eat it,
go wash up afterwards, and don't get it on anyone

sel

Dont mistake corrosive sublimate (used in
white, "mercury” snakes) for cdome - Hgd (in-
tengifier), that's for sure! Your can mistake
potassium dichromate for calcium and stored in
your bones, leading to cancer - a delayed and
tragic outcome.

Dechlorane is a wonderful chlorine donor. It is
not that terribly poisonous externaly, or even in
tiny amounts by mouth, but under the skin it is a
different story. It was sold under the name "Mirex"
for use against fire ants for years. Older editions
of the Merck index don't mention it as being par-
ticularly bad. The bad news is that it is a terato-
gen and a mutagen. If one's wife (or friend's wife
or employee's wife) is pregnant, consider, realisti-
caly, 1solating this chemical from everything. | see
no particular reason why there would be
dechlorane in the green strobe formula
Dechlorane is alow temperature chlorine donor. It
is best for reds, and was used for this in military
formulas.

As | mentioned in "PyroColor Harmony",
Chlorowax is a good substitute for hexachloroben-
zene (HCB). If it kills the strobe, less can be used.
HCB will eventualy "leave' the composition
through sublimation, anyway.

Anyone who desires a low-temperature chlorine
donor need only grind up some para
dichlorobenzene. Math balls! They work just fine.
Probably bad for you too!

Antimony is an Anglicization of Antimoine, which
literdly means "against the monks'. The Friar
administered it to the brothers as a purgative, and
they evidently ascended to the next realm on the
spot! But for the prudent, a fan or a breeze at
one's back is sufficient when mixing it.

| recently had my hands full of lead azide and a
similarly impregnated canvas bag. Remind me to
not wear these clothes to the airport!  JB



HOT CHEMISTRY TONIGHT!
by Lloyd Scott Oglesby

Chemistry reactions are a matter of the little
electrons that associate with the atoms. In
metals, some of the atoms in the crystal are
ionized, which results from thermal energy , so
at room temperature about 28% of the atoms in
a crystal of iron are ionized. There is an empty
level of energy available for the electron to move
into that is only a little higher so it can move
from atom to atom fairly easily. That leve is
caled the Fermi level. It is characteristic of all
metals. The surface chemistry is very much af-
fected by that ease of moving the electrons.

All of chemistry can be understood as being
electrical, and in the case of the electrochemis-
try of metals we use that sort of thing to create
power cells and capacitors used in electronics,
and we encounter electrochemical effects in
chemical reactions of metal corrosion.

Fireworks chemistry is much the same. For
instance: the crackle effect of metal oxides
burned with magnalium. That reaction series
begins with simple burning of some of the
magnesium from the magnalium, which heats
the mix; the metal oxide sort of shorts out the
power cell where is the anode and the magnal-
ium is the cathode. Electrons flow rapidly from
the magnalium to the oxide, which decomposes
and the resulting oxygen gas reacts quickly
with the magnalium. It greatly resembles the
discharge of a large capacitor and is, in fact,
electrolytic, so the energy pulse is very fast. The
material is dense so it acts as its own con-
tainer. A really sharp shock wave results.

You can prove to yourself that both of the ox-
ides that provide that effect go conductive at a
transition temperature by molding some of the
oxide around two wires and heating that while
measuring the resistance or conductance. The
transition is very fast. Both of the oxides form
ceramic bonds between crystals before the
transition so the electrical connections between
the particles are excellent. The oxides fuse to
foom a glass and that glass has a transition
temperature where it changes from non-
conductor to good conductor.

Thermodynamics would indicate that similar
reactions might occur with copper oxide and tin
oxide. The copper oxide should give dlightly
higher energy. Copper oxide does become a
somewhat better conductor and at higher tem-

peratures that can make available electro-
chemical-type reactions, but the transition is
not a sudden, dramatic drop in resistance, so it
takes a good additive that provides a chemistry
change in the residues of reaction (that make
the metal deposit slower to react in the envi-
ronment and less a hazard to children).

Pure lead is quite reactive and can be pyro-
phoric in air. But any alloy of lead is very much
sower to tract and less likely to give soluble
(and therefore) poisonous compounds of lead.
The metal is not poisonous but the oxides and
more soluble compounds are. In the case of tin
oxide, the crystal structure is different ener-
getically; it does not transition to a more con-
ductive condition so only a dow reaction
mechanism is possible, and that rather disap-
pointing reaction takes place at higher tem-
peratures. Many metal oxides have significant
conductance at room temperature or above, but
not all of them have the sharp rise in conduc-
tivity at the Curie temperature for their crystals
or on fusion. Magnalium doe not have the elec-
trically insulating oxide coat like, for instance,
aluminum, so the powdered metal is quite con-
ductive if you press the particles together.

It is actually electrical effects that make so
many differences in pyrotechnic reactions. Car-
bon and charcoal become more conductive at
higher temperatures and the glow from the
burning charcoal or coa is quite conductive.
You can tell that electrostatic and electro-
chemical effects are going on in melts involving
the carbon fuels by observation of those with
the microscope. It is quite interesting to watch
as fragments of the charcoal snap apart and
swim around violently. For instance, the senko
hanobi melt reactions have obvious transitions
as the electrochemical potential of the melt
changes from reduced sulfides to oxidized sul-
fates. The charcoal particles suddenly leave the
central zone of the melt, adhere to the surface
until little explosion with the sulfate crystals
propel them off the globule. All of that is elec-
trochemical electrostatics.

There is much more of this sort contributing
to how our effects actually work. Think about it
and do some experiments. You need a good
multimeter of the digital type for rigging up
your nice, safe electrical ignition systems for
experiments anyway. More into this later.
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FIREWORKS ARE ENVIRONMENTALLY HEALTHY

by Lloyd Scott Ogleshy

All my life | found that fireworks of some
kind improve life. If nothing else, they gave
me a nice big ridiculous grin. Cares and woes
went up in the great blam, my grin read-
justed, life got better. Now what | need is to
get more fireworks in my life.

I knew it was healthy to have fireworks!

In my earlier life | planted over 600 trees.
There are a lot of pecan trees in Texas, but
many areas of Texas lack zinc in the soil -
and pecans are high in zinc. Growers spray
the trees with zinc, with potassium nitrate
added to help absorption. That leads to the
thought of how fireworks chemicals actually
help the environment.

If your garden veggies look sick, they are.
Same with your lawn and trees. Here are
some ideas. Most garden soil lacks iron.
Good, old, cheap iron filings work great. A
human being contains almost 90 elements,
and at least 80 are essential to life. It all
comes from the dirt, through the plants,
maybe through animals. Fireworks help
spread potassium, iron, antimony, and could
spread other things that are essential nutri-
ents, such as zinc, copper, chromium, man-
ganese, sulfur, arsenic, magnesium and
aluminum. Charcoal contains a large num-
ber of trace elements.

And don't forget molybdenum and vana-
dium. Both are critical to both algae and the
little bacteria that fix nitrogen. If a bean field
does not produce enough nitrifying bacteria,
it may lack one or both of these elements.
Wonder what they would look like in a foun-
tain? Yes, fireworks for the ecology! Let's see
how that would work.

Ever try adding iron oxide to charcoal foun-
tains? It does make a difference, and so does
manganese. Now most plant leaves will feed
on tiny dust or smoke particles. Iron filings
from foundries where auto axles, camshafts
and springs are produced are high in moly
and vanadium, so these filings added to
fountains are a great solution to your gar-
den's need for them.

Here some other tips for the environment:
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glass beverage containers are beginning to be
made of glass colored with cobalt. Three
quarters of the earth's population has diets
low in Vitamin B12 because the soil lacks
cobalt. If you grind up a few of those bottles
and sprinkle the dust around, it will be ab-
sorbed fast, the plants will be healthier and
so will the people who eat them. Yes, and
ground up pyrex glass will furnish enough
boron. And remember those old carbon flash-
light batteries? A few of those left to crumble
up in water will furnish plenty of zinc and
manganese.

I may be the only idiot who tried dusting
his garden by rigging up a big old electrically
started firecracker in the bottom of a tin can
full of insecticide. It does work if the wind is
down. Otherwise it's fun anyway.

Nutrients needed in nanogram or micro-
gram levels are easy to distribute in smoke.
Almost any of them can be added to fire-
works fountains, and none of them leave the
fountain reaction in poisonous form. Burn
your nightly fountain!

Fireworks can help nature get things ad-
justed to a more healthy, less polluted condi-
tion for the plants in your garden, and the
planet. See, Nature knew we pyros were right
al along.

HOW THINGS LOOK TO THE
PYROTECH

by Doug Driscoll

blender = black powder mixer

splatter screen = sieve

long teaspoons = chemical scoop

kitty litter = rocket clay

coffee grinder = chemical pulverizer

wooden tongue depressors = disposable spat-
ula

weeds = rocket sticks

powdered sugar = charcoal substitute

used fwks displays = source of tubes

wax paper = quick cleanup

window screen = chemical/mixing sieve

sewing hoop = screen holder
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MINI PYRO RESEARCH

IN WHICH THE PYRO DISCOVERS A REASON TO HOARD THOSE
FREE SUGAR SUBSTITUTE PACKAGES

by Richard Dilg

A recent mention on PMLY of Splenda be-
ing a potential chlorine donor for pyro formu-
lations caught my eye. [Charley Wilson came
out with a paper on chlorine donors @ for
AFN a little over a year ago. The following
could be considered as an attempt at provid-
ing updated information to what was pre-

sented in that earlier endeavor.]
Background

| spent little time googling on the Net to find
out more about Splenda's composition.
Splenda apparently is a mixture containing
sucralose, dextrose, and maltodextrin, with
some impurities.

From one® of the sources the technical
name for sucralose was given as 16-
dichloro-1,6-dideoxy-BETA-D-
fructofuranosyl-4-chloro-4-deoxy-al pha-D-
galactopyranoside. The structure can be de-
picted as:

. CH,; oM

H—C\cl'fﬂo\ HH\Q____G‘ "
Ho- g IQ\C‘-/ ’:T’C{I&\é
OH \n Y—-—h/ \C,H
V4 Gyl

Another source” gave information of some
of the impurities

The FDA acknowledges that sucralose is
produced at an approximate purity of
98%." While that may sound pretty pure,
just what is in that other 2%? It turns out
that the final sucralose product contains
small amounts of potentially dangerous
substances such as:

Heavy Metals (e.g., Lead)
Arsenic

Triphenilphosphine Oxide

M ethanol

Chlorinated Disaccharides
Chlorinated Monosaccharide

Since my Google search just scratched the
surface of the well of information on the Net,
| located no reference to using Splenda for
pyrotechnic purposes.

There may be references but the limited
searching done here did not come across
any.

First things first

As a fun exercise | thought to first find out
the amount of chlorine in sucral ose.

To figure the percent chlorine in sucralose,
the unadulterated material would have a
formula of

C12H 1908C| 3

which would have an approximate molecular
weight of

12x12 + 19x1 + 8x16 + 3x35.45 =
144+19+128+106.35 = 397.35
so then the theoretical % Cl =
(106.35 / 397.35) xIOO = 26.76 or 27 %

This is a relatively low percentage of chlo-
rine but is not the lowest when compared
with previously used chlorine donors (i.e,
reference 2).

Color production investigations

It was rightly already pointed out™” in the
PML that Splenda is rather expensive to be
used in pyro formulations. Thus, pyro use of
Splenda could be considered as esoteric. The
limited investigations here are cursory and
are meant to very briefly look into the feasi-
bility of using Splenda as a possible chlorine
donor in pyrotechnic color formulations.

My basic approach to checkout the feasi-
bility of using Splenda as a pyro chlorine do-
nor was:

Any or al of the common pyrotechnically
produced colors that incorporate chlorine
donors could be candidates for study. For

13
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several reasons | chose blue color produc-
tion. Shimizu's paper® in Pyrotechnica VI on
blue and purple flame compositions lists
many systematically studied formulations.
Based on these, one generalized blue flame
formulation that might prove worthy of utiliz-
ing as a starting point is:

KCIo4 68 %
Cl donor 11%
Red gum 6%

Cu salt 15%

Glutinous rice starch 5% additional

This formula was next modified with the in-
tention of focusing in on studying color pro-
duction. As an off the cuff "first approxima-
tion" and over-simplified speculation as to
what effect(s) Splenda might have if it were
used, one possible modified formula might be

KCIO4 68 %

Splenda 17%

Cu salt 15%
Experimental

Small amounts of three different experi-
mental batches were compounded based on
the above to check out color production qual-

ity.
Three different copper salts were used :
Mix#l) CuCO3
Mix#2) CuO
Mix#3) Cu benzoate

Results

Test burns using small, unconfined piles of
each mix resulted in the following observa-
tions:

* Mix#l) Slightly hard to ignite; whitish
blue and green color

e Mix#2) Slightly hard to ignite with rough
burning; whitish blue color

«  Mix#3) Very easy to ignite with fast even
burning; baby (sky) blue to whitish blue color

For al three mixes no visual perception of
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any Na and/or Ca contamination (assumed
to possibly be associated with the Splenda, if
found) was observed during the burn testing.
Also the whitening or whitewashing of the
flame color has typically been observed pre-
viously in formulations with a variety of cop-
per salts when they are mixed with organic
materials that have higher amounts of oxy-
gen content. Nothing new or surprising here.

Conclusions

With the very few experiments performed
for this mini study, it would seem that al-
though far from being ideal, Splenda may
have some pyro applicability and could be
added to listings of pyro chlorine donors. So
yes, save those Splenda packets but use
them for esoteric pyro pursuits before the
EPA decides to sour the works by making
Splenda, as it has done with perchlorate,
subject to its UCMR (unregulated contami-
nant monitoring rule) !

References / Net links

1) PML, "Splenda, sucralose, etc.", William
Westfield, posted 9-20-2004.

2) Wilson, Charley, "Chlorine Donors", AFN
No.264, pages 4-5, September, 2003.
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I/-sucralose warning.html
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http: / /www.mercola.com/2000/dec/3/sucr
a-lose dangers.htm#

6) http: //www.wnho.net/splenda.htm

7) PML, "Splenda®, William Westfield, posted
9-22-2004.

8) Shimizu, Takeo, "Studies on Blue and
Purple Flame Compositions Made With Po-
tassium Perchlorate”, Pyrotechnica VI, pages
5 to 21, 1980, Pyrotechnica Publications,
Austin, Texas.
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PYROCONICS FOR THE AMATEUR

by Joe Barkley

Fireworks cones are ideally suited for the
backyard since they are most impressive
when viewed at close-quarters. Most sold-
over-the-counter (SOTC) cones are lightly
filled with mediocre compositions and com-
mand high prices. The pyrotechnist can pro-
duce cones for his own use at a very low
price that outperform SOTCs while satisfying
the creative impulse. The only necessities are
afew simple ingredients and ingenuity.

Paper textile cones are the basis of SOTCs
and should be used by the amateur. Textile
cones work so well for fireworks applications
that no one should attempt rolling them from
flat paper. The writer has found that some
textile mills produce vast numbers of used
cones which are considered recyclable paper.
Some mills may sell used cones at avery low
price or give the artist a number without
charge if approached in the right way. The
cone obtained should have a small (about
1/16") opening in the tip to act as a nozzle
for the fire spray. A cone 8 to 10-inches high
works well for this application.

MAKING THE SUPPORT

Loading cones required an easily con-
structed mold for support. It iswell to use all
cones of the same size since a different mold
is needed for each substantial change in
cone dimensions. A rectangular one-ended
wooden box slightly larger in breadth than
the cone acts as the mold reinforcer. The box
can be about 2" shorter than the height of
the cone. A 1" nail is driven through the cen-
ter of the box end to hold the cone in place
when the mold is formed. A typical cone is
liberally coated outside with Vaseline and in-
serted into the hollow box, using the nail for
centering. The assembly is stood upright on a
flat surface while a relatively thin plaster of
Paris slurry is poured into the interstice be-
tween the cone and the box. A fairly thin
plaster slurry ensures a solid mold structure
devoid of large air bubbles or voids. Next day
the Vaselined cone is gently twisted away
from the hardened plaster mold, revealing a
receptacle ready for charging cones with the
desired compositions. No more Vaseline is

needed. The nail is retained to form a slight
hollow in the tip of the cone for later inser-
tion of a piece of Visco fuse. Once made
properly, the mold can be expected to last
indefinitely.

CHARGING THE CONE

Charging cones requires a set of wooden
dowels about a foot in length. These will
change diameter corresponding to the cone
depth. Since tamping is done rather lightly, a
rubber tirechanger's hammer suffices and is
easy on the dowel ends. Each dowel is
marked to prevent tamping above the com-
position level, which could damage the paper
cone. However, a little variance here is un-
critical. Textile cones can stand much greater
depth of composition than we see in SOTCs,
thereby performing longer and with greater
effect. The fireworker can experiment with
depth to prolong burning time and increase
personal satisfaction.

The cone bottom is closed with a thick
(1/8") paper disc. Here it is most susceptible
to failure as a good cone has considerable in-
ternal pressure, accelerating as the surface
area of the comp increases toward burnout.
Ideally the disc would have a slanted rim to
match the cone interior angle, maximizing
contact; this is unnecessary except for very
high internal pressures. White glue serves
well. Care must be taken to wipe the interior
of the cone at the attachment point free of
comp granules, which weaken the bond. A
second glue bead smeared in with the finger
reinforces attachment. Ample drying time is
necessary for good bonding; a day or longer
perhaps.

COMPOSI TION VARIATIONS

Useful compositions made from attenuated
black powder mixes (ABMs) can form a basis
for experimentation. They can be charcoal-
rich for sparks or saltpeter-rich for scoria
production, simulating volcanic lava. It is
helpful to slightly damp these mixes with
mineral spirits to eliminate dust during load-
ing and for short-term protection of added
metallics from direct saltpeter contact and
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corrosion. Metallic iron in different sizes and
carbon content makes a good additive, creat-
ing interesting gold variations. Granular tita-
nium produces wonderful whites never en-
countered in SOTCs. Titanium is uncompli-
cated in mixes and works well without coat-
ing and fidgeting over exact oxidizer balance.
Aluminum powders make wonderful silver
sprays when combined with oxidizers in cor-
rect proportions, retaining integrity without
surface coating. Experimentation with micro-
stars and star chip additives to ABMs opens
new fields of artistry.

A very handsome off-on-off silver effect is
obtained by charging a cone with gold/char-
coa mix to about 1/3 depth, followed by a
small pocket of lightly consolidated slow
aluminum star mix up against the cone inte-
rior, finishing with gold/charcoal.

Shelf life for these cones depends upon ad-
ditives. Iron compositions rust quickly if un-
protected. Slight mineral spirit damping adds
some protection. Often we are anxious to
witness these effects right away, avoiding
complicated corrosion protection. Cone
compositions should never be water-
dampened as drying time is excessively pro-
longed and corrosion is encouraged. All
ingredients should be dry (water free) before
charging to the cone.

SAFETY

ABM mixes can be conveniently prepared in
a ball mill, producing a basis for more con-
sistency in fireworks cone performance.
Never add iron-containing material or tita-
nium to a ball mill. Additives are best mixed
with a consistent ABM outside the mill.

Fire sprays from these cones have exceeded
twenty feet upward. It is necessary to watch
overhead areas and keep them open. Bottom
plug blowout can send the cone upward
rocket-fashion several feet. The intent is to
have fun so take care!  JB
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BANG BUCKETS

by Bob & Pat Quigley
Uppa U.S. Fireworks Co.

Always looking for new, safe and convenient
ways to shoot fireworks, we came up with a
"high tech" idea a few years ago.

Using an empty plastic 5-gal. bucket, we
centered up a 3" mortar tube, then filled the
bucket three-quarters full of nice, dry sand.
This give something to shoot from that is
very stable, easy to move around, and espe-
cially handy on paved surfaces.

We have been shooting 3" shells, including
magnum titanium salutes, from these buck-
ets for several years. The only problem we
have found is that everyone falls in love with
our buckets and they keep disappearing. You
know how you are always looking for an
empty tube to shoot pre-display salutes, etc.

This year, while preparing for our private
pre-4" of July show, we decided to make up
a dozen new buckets. | had just finished the
second one when my wife walked by and
said, "Gee, those smaller tubes would fit in
there too." | immediately realized what a
great idea | had just come up with. By put-
ting a 2", 2 1/2" and a 3" tube in each bucket,
we now had a triple duty BANG BUCKET.
And if you are careful how you arrange the
tubes, you can still use the handle to carry
the buckets. This makes it alot easier for Pat
to move them around.

We use these buckets to shoot single sa-
lutes or various combinations of shells in
flights, and all this can be done without tying
up our regular racks.

If the tube should go bad, you just dump
the sand out of the bucket and redo it.

So there it is folks, a simple, safe, inexpen-
sive, easy way to build, and very versatile.
Always on the cutting edge of technology.

B&PQ
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BUCKET PRESERVATION PROJECT

by John MURR Rhame

| did a few cremora pot test shots this
weekend. Some folks had been shooting five
galon cremora pots with a full pound of
black powder for the lift charge. That much
lift works, after a fashion. A one pound lift
destroys the bucket, scatters bucket bits and
unburned creamer and doesn't produce a
nice rolling fireball. | had shot many one gal-
lon and smaller cremora pots with tiny lift
charges that didn't bust the container. | as-
sumed an under-one-pound lift charge could
produce similar results with a five gallon
bucket cremora shot.

| brought nine buckets, e-matches and
such to the recent Crackerjacks shoot. John
Sagaria contributed 5 pounds of Chinese 2FA
black powder. It's labeled 2FA but it's graph-
ite glazed and seems somewhat finer grained
than Goex 2FA. The club contributed three
25 pound bags of Land-O-Lakes lambs milk
replacement, original donor unknown.

Sean McAndrew and his brother Mike
helped me with the test shots. For the first
round, we loaded about 4 oz. (1/2 cup) of
black powder, one sheet of newsprint as a
separator and about 12 pounds of creamer
(about 2/3 full in the 5 gal bucket). Four
ounces of black powder doesn't quite cover
the bottom of the 5 gallon bucket. It is
spread out over the bottom of the bucket, the
the newspaper is laid in. The lamb's milk re-
placement was poured loosely into the
bucket. We did NOT pack down the creamer.

The test shots were ignited with single Oxral
e-matches taped to the center of the bucket
bottom. The hood was slid back and I made
sure some of the black powder was in direct
contact with the e-match. | had considered
using a quickmatch leader. We didn't move
the loaded buckets and relative humidity was
oppressively high, so | assumed there was no
significant risk of an ESD accidental ignition
under these conditions. If you plan to as
semble the buckets in one location and move
them to another place, | would recommend
using a quickmatch leader to transmit the
fire to the bottom of the bucket. Better yet,
don't add the e-match until the buckets

have been assembled and placed in their fir-
ing positions. The shots fired were assembled
with quickmatch leaders.

That's me pushing the button in the still
picture of the first test. I'm about 35 feet
from the bucket. Mike took this photo. Great
timing on the shutter. The fireball measured
60 feet high and 25 feet wide at maximum
burn. At brightest burn, the height was 50'
feet.

There was very little fallout from the test
shots. We found one palm sized piece of
newsprint, charred and  coated with
creamer. We also found some charred pea
sized creamer lumps. The only unburned
creamer on the ground was the tiny bit we
spilled while loading the buckets.

| had gathered materials to make a half
dozen tests shots, varying the black powder
load. As fate would have it, |1 guessed right on
the first shot. All three of us agreed that the
first test looked great. A second test shot
with substantially the same loading was fired
to prove the first wasn't a fluke. A total of
eleven cremora shots were fired in my tests
and in a show produced by Joe May that
night. Some of the shots in the show used
genuine Cremora brand creamer supplied by
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Joe. Some of the show shots used the 50
pounds of lambs milk replacement we had
leftover from the tests. All shots worked very
well and all of my buckets came home a bit
dirty but otherwise unscathed. JMR

* *x %

SCIENTISTS WARN OF CALF
MILK REPLACER DANGER

Large fireballs, long the tool of special ef-
fects practitioners, have found acceptance in
regular fireworks displays. Easy to make in
the field and relatively inexpensive, the effect
now is being found during the opening
scenes in displays both large and small. The
material used until recently has been dairy
creamer of various manufacturers, but lately
caf milk replacer has been found to be very
effective, easily obtained and inexpensive.
People producing the effect have been quoted
as saying that the higher the fat content, the
better the ball of flame. Thus among profes-
sional display operators who employ this ef-
fect, high fat content calf milk replacer has
become the ingredient of choice.

Now scientists at the University of Bern
(Switzerland) have issue a report that calf
milk replacer is suspected as a source of mad
cow disease, bovine spongiform encephal opa-

thy (BSE).

Mad cow disease lodges in the spinal cord
and brain of infected animals. Techniques
used in the slaughter and subsequent ren-
dering process usually keep the spinal cord
and brain tissue separated from other prod-
ucts so that contamination will not occur.
Now it has been discovered that tallow ren-
dered from the meat by-products may have
accidentally been permitted to become con-
taminated with central nervous system tis-
sue.

While it is assumed that processing of the
tallow at high heat and pressure would Kkill
the BSE organisms, it is suspected that con-
taminated tallow may have been used to
make animal feed.

Tallow and bone meal are used in calf milk
replacer to increase the fat content. JD
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Identifying such sources is extremely diffi-
cult. When the BSE epidemic began in the
UK, meat and bone meal were considered the
major sources of infection, but when isola-
tion procedures proved ineffective, other
sources became suspect.

The process of tracking raw materials from
infected animals is also difficult, considering
that the feed products produced from animal
by-products are made in numerous mills
that daily use raw materials from different
sources.

Although the risk to US operators is small
because BSE is not epidemic in North Amer-
ica, the use of calf milk replacer in cremora
bombs should be reconsidered.

Source: International Society for Infection
Diseases, found at www.promedmail.org.

ASCENDING FLOWERS EFFECT

by Sam Bases, Delcor Inc.

A question was raised on PML about the
ascending flowers effect. A related effect is
"parasitic shells*, which, while not of an as-
cending nature, do supplement the main
shell. | believe that it was mentioned in a Ko-
sanke(s) article some time ago.

I simply place three or four smaller shells
on top of the main shell. These are not tied to
the main shell, but are fused and cross-
matched to ignite during firing. No lift is used
for the smaller shells.

The effect gives, first, a cluster of small
shells followed one or two seconds later by
the larger and higher main shell. We have
tried it several times, to use up some unlifted
2 1/2" shells placed on top of 4s and 5s. There
was no jamming in the mortar, and the effect
was excellent.

Readers may contact the writer at his e-
mail

address: delcor@hotmail.com SMB
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CRACKLING MICROSTARS

by Kolin Kimbrough

Crackling Microstars, also known as dragon
eggs, are a relatively new item to appear in
fireworks, showing up around 15 years ago.
Since then there has been no shortage. These
amusing audible effects can be made with
several different formulas, and can also be
used in different ways. Most, if not all, im-
ported crackling microstars contain lead
chemicals, primarily lead tetraoxide. This,
and bismuth trioxide both make good, sharp
cracks, but the downside with lead is toxic-
ity, both in dust form and from the resulting
smoke. Also, the lead formulation is more
sensitive to both impact and friction. But by
no means should crackling mixes containing
bismuth trioxide be considered "safe". And
bismuth trioxide is more expensive than lead
tetraoxide, which is probably the biggest rea-
son that the Chinese choose to use the lead.

The formulation that has worked well for
meis:

Bismuth trioxide 75
Magnalium (60 mesh) 15
Copper oxide 10

| bind it with a solution of nitrocellu-
lose/acetone or amyl acetate.

Some pyros have reported getting louder
pops with the addition of a few percent of at-
omized aluminum 200 mesh or coarser. The
addition of a small percentage of fine tita-
nium can be added for a burst of silver
sparks to accompany the pops.

The procedure that worked best for me is:

After weighing out the ingredients, | pass
the copper oxide separately through a 30 to
40 mesh screen, discarding anything that
doesn't pass. Next | do the same for the bis-
muth trioxide, then mix the bismuth trioxide
and copper oxide together by diapering and
passing through the screen 3 or 4 times, dia-
pering between screenings. Finally | add the
magnalium to the mix and diaper it until it
appears to be well mixed. The mix now
should be treated with the same respect as
flash powder.

To begin the star making process | use a
disposable, preferably burnable container or
cup that will resist the solvents. | put a small
amount of composition in the container, then
add enough nitrocellulose solution (N/C) to
the mix until it's the consistency of a thick
mud, mixing with a wooden stick. Then |
dump the patty onto waxed paper and roll it
out like athin pie crust, about 3/16" thick. It
is m rammer. How long the plates are will de-
termine how much composition can be rolled
out at one time, necessary to work quickly if
acetone N/C is used because it evaporates so
quickly. This is why amyl acetate or an amyl
acetate/acetone mix is a better choice.

An easy way to roll out a layer of a given
thickness is to lay two metal or wood plates
parallel to one another that are 3/16" thick,
and put your composition between them and
roll across with an aluminum rod.

The cake is allowed to dry for a few min-
utes, then it is cut into cubes. One clever
method described to me is to run it through
a pasta maker with blades spaced a few mil-
limeters apart. One could also simply remove
the plates and cut with a long knife. A popu-
lar method that pays off is scoring the lines
across and lengthwise to create cubes the
best one can, and leaving the patty to further
dry. When somewhat close to fully dry (de-
pends on the solvent) the mass is then bro-
ken up, creating separate 3/16" microstars.

| prime the stars with the following comp,
using a mist bottle with 70/30 wa-
ter/alcohol, and apply a 2mm layer as one
would when making round stars:

Potassium perchlorate 75
Red gum 12
Charcoal 9
Dextrin 4

A 1mm layer of black powder can be ap-
plied over this if they are to be used as they
are. Or your favorite star composition can be
applied over the perchlorate prime if they are
to be used as cores for round stars.

What to do with these stars is up to the
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imagination. | have successfully used them
as cores in round stars. Rather than creating
a crackling end to the stars, it sounded like a
bunch of tiny reports in the sky. The effect
will depend on the quality and source of the
chemicals used. | have had different results
using different batches of magnalium, copper
oxide, and different bismuth trioxide. But
typically the microstars will give powerful re-
ports noticeably louder than 50mg crackers.

The 60 mesh magnalium tends to create a
long delay of 1 to 2 seconds, followed by a
loud report. If smaller but more numerous
reports, with less delay are desired, 200
mesh magnalium can be substituted.

It is possible to make pumped matrix stars
by using these cracking microstars. But to
make, say 1/2" or 3/4",one would have better
results using smaller 1/8" to 1/16" micro-
stars. A 25% weight microstars to 75% base
mix works well. A simple base mix can con-
sist of a charcoal streamer such as:

Potassium nitrate 44
Sulfur 6
Charcoal 44
Dextrin 6
AEROLITES

| had alot of fun over the 4th with Aerolite
comets as described in AFN |V [Best of AFN
IV, page 54 and AFN, October '98]. The down
side was having to slip that paper plug into
the tube with the time fuse and gluing it to
make sure there was adequate containment
of the flash charge.

What | came up with was to choke the case
with a clay nozzle before adding the BP delay
charge. | used a gerb nipple and ram to
chokeitto 3/8" fromthe 3/4" i.d. It worked flaw-
lessly! It also increased the spray pressure of
the delay charge, so when | added a little ti-
tanium, it was truly spectacular!

| got alot of bang for the buck with such a
small, easily made device. | hope this helps
others who are interested in making similar
items.
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QUICK AND DIRTY
SMOKE BOMBS

by Carl Denninger

This article deals with those smoke compo-
sitions using colored dyes. They are mostly
dye with small amounts of potassium chlo-
rate, baking soda and sulfur. | have given
myself some pretty oddly stained hands try-
ing to ram these bright colored dyes! But
those smoke dyes work so well.

The answer for me was using aluminum fail
from the kitchen. | cut a piece of foil 4 inches
by 8 inches. | make a fold across the 4 inch
width about 2 inches from the edge and then
fold the edges shut, opening the pocket
formed, spooning in an ounce or so of pre-
mixed smoke composition. The aluminum fail
is then wrapped tightly around with several
revolutions, slightly packing the powder. The
ends are then rolled shut. The whole opera-
tion closely resembles rolling your own ciga-
rette but on a larger scale!

To arm this assembly | take a nail and
pierce the foil on the side, inserting a length
of visco. These devices burn very rapidly, giv-
ing a robust 2-second burst of smoke. The
aluminum does not burn through so the at-
mospheric oxygen doesn't get in to oxidize
the dye. When | need to dress these up, |
squeeze these assemblies into a paper tube 6
inches long with an inside diameter of
around three-quarters of an inch.

This method keeps the powder loose, which
allows it to burn very fast, the way | like it.
The addition of more oxidizer to the composi-
tion simply destroys more dye and does little
to speed the smoke making process. Some
day | hope to use this method to develop day-
time mines and shells; a more or less under-
utilized fireworks arena. Hopefully this will
put the color in the sky and not on my
hands! CD
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SUN ON A STRING

by Joe Barkley

Right after the 1941/5 period, federal war-
time prohibitions on fireworks sales to the
public were lifted. Relief was temporary since
many states rushed in the MODEL LAW,
which prohibited use of all fireworks by the
general public.

In the brief window of availability, mail or-
der firms such as Spencer Fireworks sold
stocks that had remained in escrow since
1941. These sales were made under fear that
the MODEL LAW would emascul ate the busi-
ness. Some optimism remained in the hope
that domestic fireworks manufacture would
continue at pre-war levels, bringing new and
exciting goods. As most pyros know, the
latter did not happen. We began importing
our consumer fireworks.

In 1946 | bought a leftover novelty item that
proved itself worthy, and is not generally
seen in shops today. Made by Unexcelled, the
piece is easily reconstructed by the hobbyist.
It is simply a saxon rotating in the horizontal
plane by suspension with a piece of string
from an overhead support.

Mine were made from a 6" x 5/8" bore rocket
tubes with both clayed ends drilled through
at slight angles, as hummers are, to prevent
premature burnout. Obviously, vent holes
are on opposite sides of the case. The compo-
sition was separated at the center of the case
by a half-inch of hard-rammed clay. A tack
was driven through the case wall into this
clay. One or two turns of nylon (spark-
resistant) string were wrapped around the
shaft of the tack before hammering in. All in-
ternal sections were hand-rammed, as for a
skyrocket, but without a spindle. Piped
match was taped to the body and inserted
into the ventholes, enabling both ends to fire
at the same time.

A tree limb about 8-feet high was conven-
ient for supporting 4-feet of string from the
sun.

Interesting variations resulted from insert-
ing time-delays in the match, which delayed

ignition of one end until the other was spent.
This was enhanced by reversing spin direc-
tion by delaying fire to holes drilled on the
same side of the case.

Two variables had to considered: vent hole
diameter and driving composition. The hole
was usually 1/8" diameter for the suns just
described. Much satisfaction was obtained in
experimenting with changing black powder
compositions that increased or lowered speed
of the device. A most satisfying effect came
from adding metals to the driving composi-
tion for greater spread. This was often done
the same day the pieces were fired, alowing
interesting sizes of granular iron to be used
without protective coating.

Safety precautions were observed in drilling
into black powder compositions, especialy
those containing iron particles. JB

MORE ON CAP CRAP

By Carl Denninger

Years later another use for cap crap sur-
faced. A loose packet of about 12 grains are
attached to silhouette style steel rifle and pis-
tol targets. A "bullseye" hit produces a satis-
fying report and smoke cloud. Even the en-
ergy from a .22 caliber long rifle reliably trig-
gers the cap crap.

Mixing sulfur with a chlorate is a pyrotech-
nic no-no. | very carefully mix a small quan-
tity by rolling the mix on a sheet of paper.
Any quantity not used immediately is dis-
posed of in a burning barrel with other trash.
| never store any of this mixture as it is sub-
ject to spontaneous ignition and seems to
become more sensitive with age. Many years
after the first time | made cap crap, | still
find it very amusing. CD
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SPIN STABILIZED STARS
by Lloyd Scott Oglesby

When | wasyoung | got into rockets real big
in size small, because my parents set a 50
megaton limit on the sound of the ones that
didn't made it off the pad. | got all hacked off
when bottle rockets no longer came from Ja-
pan where they were made better but went
up in price to over a cent each. So | began to
redesign things.

First | made all the classical styles and
found out that the old choked case with a lit-
tle clay painted into the nozzle was about the
best. But it took too long to make them, they
costs too much, they did not lift enough
heading, and they burned a lot of my chemi-
cals for the performance produced. Comet
tubes were more show for the money and ef-
fort.

After reading everything in the library and
all the military training stuff on rocketry, and
al the stuff my friends got from Estes, and
everything else | could find, | decided to try
out the old German idea that never got
adopted. Until a rocket attains about 30-feet-
per-second, air drag-type guidance is not
very effective. Fins need to be large at low air
speed, and tiny at high air speed. Now, stick
guidance is also an air drag type. Spin guid-
ance is the most effective, with air resistance
energy losses being minimal. So | invented
several variances of bump rockets and spin
guidance rockets. It is easy to get effects like
the popular Colorful Bird, the small, spin
guided rockets that end with a green star.
These too suffer from the fault of falling de-
bris, but the effect is very nice.

Usually a comet star loses speed from the
instant it leave the tube, but we al get a
thrill out of going faster and faster. If you
drill a hole in a comet star it develops thrust
from comp burning along the side of the in-
dention. If the perforation is off-center, the
star tumbles, and that so greatly increases
air drag that it slows down quickly. But a
comet star with a rocket vent-shaped, partial

22

perforation (that is really well centered) will
add considerable speed to the star. It is no
trick at all to make a special star pump for
forming longer stars, and with a well cen-
tered hole that is of considerable surface area
so that the burning of the comp produces
significant energy, pressure and jet propul-
sion. The binder needs to be strong if the
comp is to develop much pressure. Having no
nozzle, the pressure, gas velocity, and im-
pulse will weaken quickly, but if burn rates,
the size of the star, and the size and shape of
the perforation are all adjusted well, it makes
a credible rocket.

If these are fired out of a tube to make sure
they get going in the right direction, and fast
enough, believe it or not, it's possible to get a
stable flight from them. So simple a flame re-
tardant as a painted on layer of white glue
works nicely enough to make the perform-
ance of these bump rockets acceptable.
When fired from a little paper tube they make
a bump sort of sound as they start, and are
about as quick, simple and cheap as fire-
works rockets can be made.

Of course, you can make drivers and foun-
tains the same way. If you already have a
crossette pump for forming a star with a cen-
tral cavity you already have a suitable tool
for making these, except that the pump will
probably not make stars that long enough.
All you need is a block of something between
the pin and the tube of the pump.

There are ways to make other tools that
work better, and it is not at all difficult to
work out tools that make them spin guided.
Little ones about the size of bottle rockets are
easy to make motorized launch tubes for that
spin the tube and rocket, before an electric
ignitor starts the lift. Make those quick and
easy to reload and you have all the fun of the
bottle rocket at far less hazard. No smolder-
ing remains come falling out of the sky; noth-
ing left but smoke. LSO
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SHINE ON, OR NOT: THE STROBE STAR

by Mike Workman

My personal favorite star of all time is un-
doubtedly the strobe star. Unlike glitter,
which produces a somewhat random size
twinkle or sparkle in the tail of a comet or
star, strobe stars behave a lot more like a
flashing light, with a fairly constant fre-
guency, and usually very bright, hence the
term "strobe". Uniquely, the strobe star pro-
duces a single "pulsing" of light, versus glit-
ter stars that fills a volume with hundreds to
thousands of smaller sparkles of light.

The problems with making strobe stars are
manifold. They can be really finicky, they can
be hard to light, and they can be "overlit".
Many, especially the ones bound with nitro-
cellulose lacquer, are a real pain in the butt
to cut. Strobe stars work best when cut, and
when rolled can be hard to light. Some of the
most beautiful strobe stars are made with
our friend ammonium perchlorate as the oxi-
dizer, which makes getting them near a black
powder, or for that matter any compound
containing even a trace of potassium nitrate,
a fatal mistake (not explosively fatal, just
soggy, as ammonium nitrate is formed which
is very hygroscopic). Finaly, many strobe
stars must contain potassium dichromate, a
much feared chemical. In fact, a movie was
made about a young lady who discovered
workers at a power company were continu-
ously exposed to Cr+6 hexavalent chromium
and fdl victim to dozens of medical problems,
providing the basis for a huge class-action
lawsuit. It was a good movie too.

| have endeavored to overcome the above
issues because | love strobe stars. As is the
usual theme of this feature article, | will
share as many tricks as | can with you that
made my strobe stars work, tricks that are
not in any of the published literature on
strobes that | have been able to find.

Bleser's Nitrate Based Strobes

The white strobe of David Bleser's is awe-
some, and in my opinion should be your first
strobe. The reason is that it does not use
ammonium perchlorate, it is water bound, it
cuts like window putty, it uses magnalium
instead of magnesium that requires no coat-

ing, and it works like an electronic beacon.
This is great stuff. The only thing it doesn't
do is turn into a cheeseburger and a six-pack
when the show is over.

Recipe - Nitrate based strobe stars. After
making a window putty consistency paste,
these stars should be cut cubes between
3/16" and 5/16" on a side. Once hard they
form great star cores for water/alcohol and
dextrin bound KP color comps.

White Green
Barium Nitrate 51 53
Potassium Nitrate 7 0
Magnalium 100m 18 12
Sulfur 19 17
Dechlorane 13
Dextrin 5 5

Water/Alcohol 10% About 8-12%
Performance numbers

Oscillation Rate (Hz) 2 35
Consumption rate 1 13

Now of course, barium nitrate is very toxic.
So is dechlorane. Very. So if you're going to
wig out over the potassium dichromate com-
ing soon, think about it a little: Barium ni-
trate will kill you as dead as a door knob.
Wear a respirator (I always wear one of the
good ones, not a crappy little paper filter for
weekend warriors). Keep your hands clean,
don't eat or drink where you're working,
don't put your finger in your eye, or in your
mouth while working with this kind of stuff.
If you haven't read the MSDS' for these kinds
of chemicals, please do. There is no reason to
avoid these chemicals, as long as you treat
them with extreme respect. As most of you
know, these are but a few of the many which
deserve such respect.

Size Does M atter

Most strobe stars are small, about the size
of a pencil eraser. The performance numbers
in the formulae tables are used to scale the
relative size of the star for consistent burn
times. If you make strobe stars too big, much
more than a quarter inch cube for red ones,
you will probably start fires on the ground,
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SHIMIZU'SAP STROBE
These strobe stars are abit fussier. First, let's take alook at the formulae;

Red Green Orange Yellow White

Ammonium Perchlorate 50 60 60 50 60
Magnesium, atomized (60-100m) 30 23 30 40
Magnalium, atomized (100-200m) 25
Strontium Sulphate 20
Barium Sulphate 17 15
Calcium Sulphate 10
Sodium Sulphate 10
Potassium Dichromate 5 5 5 5 5

Performance numbers:
Oscillation Rate (Hz) 2 35 3 3 4
Burn Rate (mm/sec) 4 2 7 10 9

like | have. | have this penchant for making
my stars too big. There must be a twelve step
program for pyros like me, | just need to find
it and enroll. Will we have a secret hand-
shake, and can | get my money back if I'm
cured before step 127?

The performance numbers above are not
transcribed directly from Shimizu, instead
they are the author's experience. To get these
things to turn out well, there are a ton of
pointers which | have found work well:

1) Ball mill the AP and the potassium di-
chromate together. When complete you
should have avery fine, light orange powder.
This helps protect the magnesium and helps
create a better cake to make cut stars from.
NEVER use a ball mill or media that isn't
clean, remember that KN and AP don't.

2) Mix (actually they mix fine, you just
won't like it). What are we protecting the
magnesium from? It turns out that AP and
magnesium can form magnesium perchlorate
and ammonia. You'll smell this if it happens,
and it will ruin the stars. Potassium dichro-
mate inhibits this reaction. Intimacy with the
AP is definitely a plus here. Most K,Cr,0O7
available isvery course, large crystals. In this
format, it is useless unless ball milled to
dust. Given the small amount needed, it is
easier to ball mill with the AP than without.

3) Coat the magnesium. Shimizu has a sec-
tion on coating magnesium in his book. At
first, the process frightened me | must admit.
Hot water and hot magnesium? Are you
nuts? Well, yes if you don't dissolve about
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5% potassium dichromate into the water
first. The magnesium is heated in an oven to
about 250 degrees F. | do small batches at a
time, no more than 200 grams. | heat the
magnesium in a pie pan. While it is heating, |
dissolve the K»,0,0- into hot distilled water
(about double the weight of the magnesium
being treated). Then | add the solution into
the pie pan. The bubbling reaction that takes
place is forming a chromic coating on the
surface of the magnesium, protecting it from
attack. Once coal, it's done. | use alarge Me-
lita coffee filter setup (marked POISON) to
pour the slurry of magnesium, water, and
K,0,07 into. The excess solution is reserved
for future use (don't use glass, and do mark
it POISON before hand). When orange, you
still have plenty of K,Cr,O; in the solution. If
it turns green, it is now trivalent chrome and
much more benign, but won't do squat for
the magnesium in future coatings. A solution
some shade of brown isjust a mixture of the
two extremes. The solution should be re-
freshed if noticeably away from orange.
Please don't dump this down the drain
unless you convert it first (turn it green by
adding Sodium bisulfate to it before throwing
it out).

4) | use latex gloves during any operation
where | am handling K,Cr,O; based composi-
tions, or solutions.

5) When drying the coated magnesium,
don't rinse the excess K,Cr,O; of, it's just
another layer between the AP and the mag-
nesium. Let this air dry, very well, for quite
some time. | let mine sit a week in gently
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moving air. Strong air will blow K,Cr,O; dust
around your work area. Bad idea.

6) To avoid stirring up K,Cr,O7 dust, | add
the sulphate salt into the ball mill to inte-
grate it well. Screening stuff with K,Cr,0; is
certainly an option, but | like just using the
ball mill to do it. Of course | only make 200-
400 grams at a time making this option rea-
sonable. | also don't ball mill with my nose
on the rollers: get the thing away from every-
thing in case it blows (this is an awfully oxi-
dizer rich mixture making it reasonably safe).
Mine hasn't blown yet, but | act like it will.
Read Sponenberg's articles in AFNs 220 &
230. | wouldn't put magnesium in a ball mill.
I never have and you can't talk me into it.

7) Wearing a respirator, screen the dry,
coated magnesium into the composition.

8) The binder for these stars is Nitrocellu-
lose lacquer (NCL). | use the 25% solution in
acetone. How much binder? Well, | start with
about 15% by weight. Make a putty out of
the comp by adding the NCL and kneading it
with a putty knife. Without enough binder,
the putty is like beach sand and about as
easy to work with.

9) Keep your tools and workplace clean.
Don't get BP, meal dust, or whatever you've
coated your workshop with on these stars:
they cannot take potassium nitrate
contamination.

10) Spread the putty onto a cutting surface.
| use a Teflon coated cookie sheet. | make a
'A" thick cake, and slice the cake into cubes
using arazor blade and Shawn Hale's "l suck
at this" method. The problem with this stuff
is that it is crumbly. Depending on the mesh
you use for the magnesium, it can indeed be
like cutting beach sand.

11) Here's the saving grace with this stuff:
Make cubes. The ones you don't like, the
crumbs, the goof ups, can be collected, and
turned back into putty again by adding a bit
of acetone. The ones you like transfer to a
drying sheet. These things dry in a day.

12) Keep the lid on your acetone. Besides
keeping it from disappearing into the atmos-
phere, it also keeps it from absorbing water.
You don't want too much water in your ace-
tone.

13) When dry, coat with Shimizu's strobe
prime. Whatever you do, don't make the mis-
take of coating these with a meal prime. They
quickly become garbage. The strobe prime is
very hot, and contains K,Cr,O; again (sorry)
to provide a catalyst for the potassium per-
chlorate (KP) burn as well as ensure magne-
sium protection for the strobe star it's being
coated onto. How? Well, | use a star roller. |
place the little cubes into the barrel, spritz
with a 4% solution of NCL and acetone,
sprinkle with hot strobe prime, and continue
the process until | have about 0.5mm of
prime on the strobes if I'm going to coat them
with a perchlorate based color composition,
1.5-2mm if | am putting them directly into a
shell. Rolling with K,Cr,0O7 calls for a respira-
tor for sure. | leave off the BP prime because
| have had better luck that way. If a color
comp is rolled on, | use NCL as the binder
(omit dextrin from the color comp). Perchlo-
rate based color compositions can be primed
with BP and NCL because the physical sepa-
ration between the AP strobe core and the
prime is at least 4-5 mm or more. Just keep
them dry.

14) Once primed and dry, these little guys
make great star cores.

15) Don't make the mistake of taking one of
these things into some dark secluded place
and lighting with a match to test: When they
ignite, they will temporarily blind you. It is
amazing how much light these little buggers
put out. Back up from it a ways to enjoy the
strobe and avoid seeing the spots in front of
your eyes for 20 minutes. A little strobe
prime and a short piece of visco are worth
the hassle.

16) If you test these with a star gun, make
sure you get enough altitude or you risk ig-
niting whatever is on the ground where it
lands. Don't even think that you can ignite
the AP strobes without prime. | use the prime
below on the nitrate stars as well.

17) Use atomized magnesium only. Granular
magnesium will tend to promote continuous
burning instead of strobing. Granular mag-
nalium, on the other hand, works fine.

SHIMIZU'S HOT STROBE PRIME
This stuff is hot and fast, and easier to light
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because of the K,Cr,0. | use fine potassium
perchlorate (KP) and screen the ingredients
together very well.

Potassium perchlorate 74
Red gum 12
Charcoal (AF) 6
Aluminum (American dark) 3
Potassium dichromate 5

Note this does not have any dextrin. This is
because it should be applied with 4% NCL
spray in aroller. If you intend to use it with a
nitrate star and apply it with water, you
should add 5% dextrin. If you can get over
the K,Cr,O; component, this makes a great
hot prime for any occasion (with or without
dextrin as appropriate). Use your respirator,
clean up well.

Fine Tuning

One of the goofy things about strobes is
that each color formula has a different char-
acteristic oscillation rate (pulse rate) as can
be seen in the table (performance numbers).
Some of these strobes flicker versus strobe
(the nitrate green is especially fast). Also,
during each burn phase, each strobe con-
sumes differing amounts of itself. For strobes
with relatively high consumption rates like
the Orange AP strobe, the stars should in-
deed be made bigger as they consume them-
selves faster than the Red AP strobe for ex-
ample. One way to speed up the strobe rate
is to use finer mesh metal. Conversely, slow-
ing down a strobe can be accomplished by
moving to coarse metal. Another word of cau-
tion however, using 60 mesh magnesium will
make the star very hard to light. Without
prime, a red AP strobe made with 60m mag-
nesium is very difficult to test because it may
not light. Another important point, the fre-
guency of oscillation will be different falling
through the air than on atest surface. Don't
be disappointed in your stars until they are
properly primed and tested falling through
the air.

Final Note

| endeavored to fill in lots of what were
originally "blanks" to me when | first set out
to make strobe stars. Hopefully, the rather
pedantic descriptions above will save you
some of the work that | went through to
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make good strobe.

Refer ences

¢ Shimizu, "Fireworks, The Art, Science,
and Technique"

« Bleser, Dave "Round Stars and Shells"

« Hae, Shawn, WPA Newsletter Jan 1999,
"Firefly Stars".

» www.skylighter.com. Web page provides
easy access to MSD sheets. MW

STROBING STINGERS

by Bob Svenson

I recently took my Stinger Missile tooling
over to a friend's shop. The intent was to
make some Stinger Missiles, however my
friend got inventive and decided to try to
make a strobing stringer.

As with normal strobe rockets no nozzle
was used, he just pressed in about 3/8" of so-
dium salicylate whistle mix for the first in-
crement and then proceeded to press in
strobe mix, stopping about Vi" from the top of
the tube (no clay bulkhead was used).

Then, in normal stinger fashion, he drilled
an 1/8" side vent into the rocket. The side vent
was drilled in at approximately the middle of
the whistle mix fuel increment.

(NOTE: it's not a good idea to drill into a
live item, and drilling into whistle mix is an
even worse idea! Drilling the vent hole prior
to loading would be the preferred method.
Also note that whistle mix is pressed, not
rammed.)

A generous amount of 1/8" visco fuse was in-
stalled in the vent hole and the rocket was
launched from a standard stinger launch
pin.

IT FLEW!

Although it flew it could have gone a little
higher as it was on the way down before it
quit strobing. Still, it was a neat effect and
definitely bears further investigation and de-
velopment!

Perhaps a little more whistle mix is called
for. BS
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POUR YOUR OWN WHITE STROBE FLARES

It's too bad all flares couldn't be made this
way because it is a whole lot faster and less
messy than ramming or tamping flares with
a dry mix using a wire-and-funnel or ramrod
method.

The formula | used to make my 1/4" i.d.
flares comes from Dave Bleser's book Round
Sars & Shells, page 22, Formula #26, White
Strobe, as follows:

Barium nitrate 51
Sulfur 19
Magnalium 100 mesh 18
(I used 60 mesh in my flares

Potassium nitrate 7
Dextrin 5

First task is to make the flare casings and
insert a handle about an inch or so up in
them at one en. Here's how | do it: Using 40
to 60 Ib. brown Kraft paper, | cut it to a
lengthof 8" x11/2t0221/2" wide. Depending on
the weight of the paper, the lighter the paper
the wider the cut. The paper is cut so the
grain runs with the length of the tube to be
rolled. Many fireworks books tell you how to
roll your own tubes, both spiral and parallel
rolled; | use the parallel method. The paper is
rolled lengthwise one turn around a Vase-
line-greased steel rod, 1/4" dia. and about a
foot-long. It is a good idea to put a crease in
the paper lengthwise about 1/8" from the edge
so to make it more easily tuck in under the
rod. After rolling the 1 to 1 1/2 turns, | take a
small sponge bush and some thinned-down
white glue and brush some thinned-down
white glue and brush a light but even coat of
glue on the rest of the exposed Kraft paper,
and complete the roll. Using a piece of
wooden 2x4" and my weight, | roll back and
forth on the paper-wrapped rod a few times
to press it into shape, then quickly remove it
from the rod and set it aside to dry for a day
or so. The rod is then cleaned of any glue
and re-greased to roll another one. Several
dozen tubes can be made! A wet towel is
used to clean up the area.

At the hardware store | pick up some 1/4"
diameter wood dowels 3 or 4-ft. long. Then
they may be cut to any length, but 3" works
well. It is necessary to lightly sand down the

diameter of the wooden dowel an inch or so
from one end in order to fit it into the tube,
as the tubes have a tendency to shrink a lit-
tle in diameter when drying. Just enough is
sanded off for a tight fit, then glue is applied
and the dowel is inserted into the casing
bout an inch to let dry a day or two more.

Now it's time to pour!

Each one of my 1/4" diameter flares takes
about 10 grams of dry mix (before water has
been added) to fill them to the top. 100
grams of dry mix before adding water can
make 10 flares.

The flare casings are stood upright in a
small cup of sand or some other appropriate
way is used to hold them upright. Also
needed are a 2-oz. .plastic squeeze bottle
with a long nozzle, and a small funnel to
transfer the slurry into the squeeze bottle. To
stir the mix | use a small, narrow model
paint brush with stiff bristles, or a long nar-
row wooden dowel will do

The white strobe formula is prepared by
weight. About 50 or 60 grams of it at a time
iS put into a 4-oz. plastic cup. A little water is
poured in and stirred with the model paint
brush. | keep adding water and stirring until
al the mix is wet, then add some more water
and stir until it is quite soupy, even runny,
for it has to flow through the nozzle of the
sgueeze bottle. This nozzle may have to be
cut down some, but not too much, to insert it
into the tubes. Next some of the mix is pored
from the plastic cup into the squeeze bottle
using the funnel to fill it. The nozzle is
screwed on and inserted into one of the flare
tubes and squeezed lightly until the slurry is
filled to the top. | set it aside in ajar or such,
in an upright position. The process is re-
peated until all the flares are filled. If the
slurry should lump up or stop flowing, more
water is added and stirred back into a soupy
slurry and continued to pour.

Before running out of all the mix, | check
on the flares that have been sitting for 10 or
15 minutes to see if the need to be filled
some more, as they have a tendency to settle
down some, in which case they should be
topped off with more slurry. Any spillage is
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wiped off from the outside shaft of the flare,
and then they are put to dry in a good
shaded place for 2 or 3 weeks. They will burn
in aweek or so but if they are allowed to dry
at least two weeks or more they will strobe
bright and last from 2 1/2 to 3 minutes each

In Round Stars & Shells, thee is also a for-
mula for strobe ignitors, but | cheat and use
a propane torch to light them. It might be
unwise to use a common cigarette lighter or
a match to light them because while they
take a few seconds to ignite this way, when

they do it is very bright and very hot and it's
possible to get an unwelcome burn. A pro-
pane torch comes in handy to light all kinds
of fireworks.

These fireworks can be held by their han-
dles, but it is better to insert the handle into
a small cp of sand and more the cup to
where you want it. | tilt the flare slightly and
light it, turning my back to it and watching
the trees, utility poles, etc., light up with
each very bright flash.

COLORED FLASH REPORTS

by Tony Petro

| gave a seminar in 2003 at the PGI conven-
tion, using my version of colored flash re-
ports. | have received quite a few inquiries on
the formulas | used. Here they are:

Red
Strontium nitrate 65
Potassium perchlorate 10
Magnesium (2 micron) 36
Parlon 14
Red gum 3
Sulfur 6

Green
Barium nitrate 65
Potassium perchlorate 10
Magnesium (2 micron) 36
Parlon 16
Red gum 7

Yellow
Sodium nitrate 30
Potassium perchlorate 30
Magnesium (2 micron) 30
Parlon 14
Red gum 2
Sulfur 10

All parts are by weight. Five micron magne-
sium may be used. | always work with small
amounts, like gram quantities.

Some people have questioned using the
very fine magnesium; | can see that concern
if it ever got wet. But I've been using this
product for over ayear without problems.
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The mix is a fairly hot one which will work
in a small casing as little as 3 wraps of
gummed tape in a 1/4" dia. by 1" long.

These color flash reports are audible and
good, but not as loud as regular flash. | like
using these with spider or glitter stars, which
give agood, contrasting effect. TP

[Pyros working with extra fine metal powders,
in this case magnesium 2 micron, find it wise to
use extra care in handling the metal No pouring
from one container to another. No exposure to
static eectric and friction situations. And mag-
nesium always requires that water be kept far
away, including ambient humidity. Even the wa-
ter that 100% alcohol can suck out of the air can
cause problems, as may sodium nitrate. Ed.]

USING FINE MESH
MAGNESIUM IN STARS

By Larry Homan

A question arose about using fine mesh
magnesium in stars, so awarning to a felow
worker is in order.

Fine mesh magnesium has no practical use
in fireworks stars. Magnesium in general is
for entertainment value in standard color
stars. Rolling a mixture of this kind is be-
yond what is acceptable for a fireworks
worker of any kind.

You have the additional problem of finding
a fluid with which to roll the stars that will
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not react with the magnesium. One problem
with using finer magnesium to increase reac-
tivity is that one increases reactivity. It will
react with water, oxidizers, air much more
readily. So the exposure of the magnesium
during rolling, with the probable moisture in
the rolling fluid reacting with water in the
mixture, renders it less reactive and slower
and less ignitable as a star. The increased
reactivity is worst during a dangerous expo-
sure phase. This mixture would probably be
very susceptible to static ignition, never to be
underestimated with fine metals. Tossing
this dry powder is not recommended. Star
rolling can generate considerable static
charges when done without water and with
poorly designed equipment.

The benefits of finer metal powders in star
formulas are always limited by what is ac-
ceptable to handle. It is best to increase ig-
nitability and burning rate by adjusting the
formula, increasing fuel ratios to a point, lim-
iting inert or inhibiting ingredients, or any of
many other ways documented in the litera-
ture.

The reverse of these methods is often effec-
tive to decrease reactivity. Thus adding more
relatively inert cryolite (although not to be
ingested) will decrease the reactivity of the
mixture, but not the magnesium. Sometimes
in the presence of water the "inert" ingredi-
ents can increase reactivity of metals. Or one
might add a mixture of strontium carbonate
and barium carbonate which will give a dirty
yellow but in this case (high metal content)
will tend toward white. There are many other
things that can be done, like wetting with
solvent and coating before rolling (only if
done right, otherwise can be dangerous).
Each thing done to decrease reactivity has its
problems with star performance. This is why
there are regions of acceptable star perform-
ance based on design criteria that often do
not produce any one outstanding attribute,
e.g., color, burn rate, ignitability, etc.

The problem is always the technique. One
still needs to handle this dangerous mix, and
there is no safe method that | know of. Be-
ware of the approach. Be careful disposing of
it. LH

FINE FIREFLY ALUMINUM

by Harry Gilliam, Skylighter, Inc.

Y ears ago, Steve Majdali gave us a star recipe
for the twinkling silver/white effect known as
"firefly." It's a beautiful star when made us-
ing the right aluminum. Skylighter provides
a dlightly modified version of Steves recipe
with our firefly aluminum, but so many peo-
ple have asked for it, that we thought it made
sense to publish it. Although Steve's original
recipe called for the coarser #CH0150 alumi-
num, there is no reason it cant be used with
the less expensive aluminum we call "Fine
Firefly".

Firefly Composition

Potassium nitrate 49
Airfloat charcoal 29
80 mesh charcoal 11
Sulfur 9
Firefly aluminum 5
Dextrin to taste or 5

All parts are by weight. Solvent to bind this
star is water or 25% alcohol/75% water. The
star can be made more interesting by substi-
tuting pine charcoal for the airfloat. Pine
charcoal leaves a redder spark trail than
other charcoals. HG

FAST WAY TO TEST NEW
STAR COMPOSITIONS

by Harry Gilliam, Skylighter, Inc.

Making test batches of stars can be more
time consuming than some time-taxed pyros
have. Here's a quick way to get an approxi-
mate idea of what a star might look like, on
the ground at least. This idea may have been
stolen from Bill Kimbrough, | believe, like so
many other good pyro techniques.

5-10 grams of dry star composition are
mixed but not wetted. Then using a 5/16"
rammer the comp is packed into a lance
tube as tightly as possible. Then the end is lit
and watch her burn. Toss it into the air if
you want to see what it looks like airborne.
HG

29



{1 THE BEST OF AFN V RS

ALL ABOUT COPPER

By Charley Wilson

Copper is element number 29 in the peri-
odic table, located between nickel and zinc,
and above silver. It is found native in large
qguantities, and is perhaps the earliest known
metal to man. Copper is one of the best
known conductors of electricity and heat,
and finds application not only in electrical
wiring, but also in cookware and heat ex-
changer tubing.

Copper salts are used in pyrotechnics to
make blue flame. An abundance of chlorine
and a fairly low temperature are required to
produce the best color. Copper (Il) oxide, or
black copper oxide, is one of the safest cop-
per compounds to use in practice because it
is insoluble in water. Other copper com-
pounds such as copper carbonate will react
with acids to form copper salts.

Copper oxychloride is also popularly used in
pyrotechnics. It is reported to be soluble in al-
cohol. In the author's opinion, there is little dif-
ference in the coloring characteristics between
the oxide and the oxychloride. The oxychloride
salt is formed by the aging of the chloride. In
some formulations, the oxychloride may work
better due to the chlorine content, but this has
not been proven.

Copper acetoarsenite, also known as Paris
green, is soluble in ammonium hydroxide and
dightly soluble in alcohol. It is extremely poi-
sonous. This compound was used by most
I[talo-American star makers in blue composi-
tions using potassium chlorate as the oxidizer.
It may be true that the arsenic component en-
hances the blue, perhaps by shifting the color
toward a truer blue.

Experimental quantities of copper chloride, a
starting point for making other copper com-
pounds, can be prepared from copper scrap
metal such as tubing and wire. A mixture of
muriatic acid from the hardware store with or-
dinary hydrogen peroxide will react with copper
metal to form a beautiful deep blue solution of
copper chloride. The addition of sodium hy-
droxide will yield a gd of copper hydroxide,
which when heated will precipitate out black
copper oxide. The black oxide can easily be
washed free of sodium.
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Another means of preparing copper oxide is
by electrolysis. Copper wire or tubing is con-
nected to a current source, and immersed in a
conductive salt solution in water. At the anode
or positive side, the copper metal will be re-
acted with water to form copper hydroxide, and
again the application of heat will convert it to
copper oxide.

Much has been made of the danger of copper-
containing pyrotechnic compositions. This is
largely unfounded when insoluble copper com-
pounds are used. However, the carbonate
should never ever be used in a composition
containing ammonia (such as ammonium per-
chlorate) to avoid spontaneous combustion.

Copper will form complex ions with ammonia,
some of which are dangerous and of little inter-
est to pyrotechnicians. However, one such
compound is copper ammonium chloride, or
more modernly called tetraamine copper chlo-
ride, mentioned in a blue star composition by
Weingart.

The color of the copper monochloride emitter
in a pyrotechnic flame is actually violet-blue.
Many blue star compositions, regardiess of the
oxidizer used, achieve a blue-white color be-
cause of other combustion factors in the flame,
such as carbon and hydroxides. New research
seems to indicate that high amounts of nitro-
gen in the flame may produce a deeper color
(Issue #10, Winter 1999 Journal of Pyrotech-
nics for specifics).

There has been a notion among some PGl
members that a high temperature flame with a
blue (copper) composition will make the flame
green. This can actually be described as a white
flame. However, the flame produced by copper
salts, without chlorine at very low temperature
(the ordinary combustion temperature of a fud)
is green.

In any case, the following composition pro-
duces a highly saturated color, due to the fact
that other luminous suff, such as carbon, are
at a minimum.

Ammonium perchlorate | 70
Sulfur 19
Copper oxide 6
Dextrin 5
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NEW FLAKE TITANIUM IS
BRIGHTER, FASTER

by Harry Gilliam, Skylighter, Inc.

Years ago, there was a great titanium flake
on the market made by a company in New
England, Suisman Corp. But they stopped
manufacturing this great white spark pro-
ducer. We have been trying for years to find a
good, long-term source for small-sized flake
titanium, and finally snagged one. This is
beautiful stuff. If you have not used flake ti-
tanium before in fountains, rockets, stars, or
comets, you really ought to try it.*

| am particularly fond of adding this tita-
nium** to meal powder (very fine grained
black powder) and using it in my Stinger
Missiles (spin-stabilized rockets). It makes a
gorgeous rising silver tail. For a fun rocket
heading, just insert a bundle of silver flying
fish fuse, about an inch and half long in the
top and cover loosely with masking tape.

SILVER STINGER MISSILE FUEL

Meal D or homemade ball- 88
milled powder
Flake titanium 12

Why do flakes work so well? Flakes have

edges. Edges take fire better than balls
(spherical) or gravel (sponge). So the material
burns more thoroughly, faster, and to my
eye, brighter and richer.

* Ramming titanium-bearing comp. in driv-
ers, fountains, rockets, etc. is not done.
There have been several tragic incidents dur-
ing pressing of comp. with titanium added,
including a fatality when the rammer
jammed and the operator attempted to free
it. Extra care must be exercised when com-
pressing any comp. containing metallic tita-
nium.

** The new titanium is available in two flake
sizes; -10 to +60 mesh, and -10 to -100
mesh. Both are aerospace aloy, i.e, 90% ti-
tanium, 6% vanadium, 4% aluminum. They
are said to produce slightly brighter white
sparks than the pure stuff. Contact Sky-
lighter for details. Ed.

TITANIUM SPARKS EASILY

by lan von Maltitz

Titanium has unique properties when it
comes to sparking.

| have seen this recently in a machine shop
where titanium was processed. Any type of
dry processing produced showers of sparks,
impressive but scary.

Some years ago | acquired a batch of tita-
nium turnings. | found that even cutting with
a pair of hand-held snips produced sparks. |
haven't noticed the same phenomenon when
cutting other metals with snips, including
steel, aluminum, and zinc.

Titanium is wonderful stuff, but it has this
horrible vice of sparking very easily.

FLOUR PASTE
FOR SHELL BUILDING

by Lee Partin

With old fashioned wheat paste wallpaper
paste hard to find, why not just cook your
own recipe?

1 cup of flour (not self rising) blended into 1
cup cold water until smooth. This is added to
2 1/2 cups of rapidly boiling water, with con-
stant stirring, and immediately taken off the
burner after stirring in paste mixture. Stir-
ring is continued for a couple of minutes to
keep from sticking to the pan.

| add a teaspoon of alum (potassium alu-
minum sulfate) to the boiling water as a pre-
servative and to discourage bugs from eating
the paper.

This makes an excellent thick paste for
shells.

| have found that King Arthur flour makes
the best paste.
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PICRIC ACID REMEMBERED

By Joe Barkley

Picric acid is an intense yellow crystalline or-
ganic acid that was once useful in pyrotechny,
but is hardly remembered in the U.S. today.

Picric acid dust in invisible amounts, when
breathed evinces the Greek word "picros’ (bit-
ter) by which picric acid was named. It forms
metallic salts, the most useful in fireworks be-
ing derived from potassium and found in pyro-
technic whistles. The classic texts (Weingart,
Davis, Lancaster) all mention picric acid whis-
tles and elaborate on their construction.

Two generations back, firework whistles from
potassium picrate dominated the market; today
potassium perchlorate, benzoates, salicylates,
etc., are the principal ingredients. One reason
potassium picrate has lost popularity is the ne-
cessity for preparing the salt from picric acid
and the more basic potassium carbonate.

The market demand for potassium picrate is
so low the big manufacturers find no profit in
making it, leaving preparation from picric acid
to the pyrotechnist ... a thankless small-scale
job.

Handling potassium picrate stains hands and
clothes tenaciously. Filling whistle cases with
the solid creates bitter dust that requires
breathing protection. Lancaster (private com-
munication) tells how potassium picrate whis-
tle-making is done in a one-session large-lot if
possible, to focus the dirty work and staining,
without frequent repetition.

Potassium picrate whistles were used in U.S.
commercial fireworks in the 1940s. Example: a
small "whistling aerial bomb" containing the
explosive projectile strapped to a short picrate
whistle by a rubber band, al inside a card-
board mortar.

Picric acid has some shock sensitivity and can
explode, as standard impact tests show. How-
ever, one haobbyist noticed that powdered picric
acid/standard flashpowder mixtures from 2%
to 30% picric acid reduced flashpowder effec-
tiveness in salutes (noise and brisance) in di-
rect proportion. Obviously there is no future for
picric acid as a booster in flashcrackers.

Many picric acid salts, especially those of
heavy metals, must be handled carefully as
they are very shock-sensitive.
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Will picric acid fade out of fireworks com-
pletely? Today's whistles are so much more
pleasant to make but improvement in perform-
ance is questionable. The future will decide.

MOISTURE PROOFING
STEEL FILINGS

by Gerry Gits

About 20 years ago, (or was it 30) we were
developing a domestic produced steel cone
for commerce (it would be an exercise in fu-
tility today). The comp was a basic black
powder scratch mix with about 10% com-
mercial iron powder. Source of this powder is
not remembered, but it was sold in about a
half cubic foot paper lined burlap bag.

To coat this material, we bought an old ce-
ment mixer, extracted a burner from an
abandoned water heater, and set it into effec-
tive configuration with a propane tank. The
100 pounds of iron and 5 pounds of paraffin
canning wax were dumped into the mixer
barrel, the burner ignited, and the mixer set
in motion. After an un-recorded period of
time, not more than an hour, the wax was
melted. After shutting down the fire, the mix
was allowed to rotate till cool. The result was
a powdered mass that mixed readily with the
scratch mix.

The cones had excellent shelf life and pro-
duced sprays in excess of 20 feet, so high,
that in some jurisdictions they exceeded the
maximum allowable legal height for this type
of firework.

The proof of the effectiveness of this process
was an informal experiment. A dozen cones
hung in the cone charging building. Three
years later | saw those forgotten cones, still
hanging in the corner, took them down and
fired them. They worked perfectly. Dissection
of several cones revealed no red oxide or
swelling of the comp. This was a test of ex-
treme conditions for the cone building was
rinsed out every working morning in order to
clean up and remove tramp powder, and to
lower the potential for static electric dis-
charge. These conditions were very severe as
the room was in a constant state of moist-
ness.
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RED PHOSPHOROUS

[As each new generation of hobbyists comes
adong, a certain number of them will be en-
chanted by the genie contained in red phos-
phorous. With stories of torpedoes, Devil-On-
The-Walk and other novelties dancing in
their heads, they overlook the dangers of
Armstrong's Mix and hopefully embrace the
idea of experimenting with the red demon.
The following, extracted from a U.S. Navy
manual [Naval Pyrotechnics Development},
may shed some light on some of the less ob-
vious dangers.]

Red phosphorous is one of four allotropic
forms of pure phosphorous, with the other
three being yellow, violet and black. Yelow
phosphorous ignites with the oxygen of the
air at room temperature. Red phosphorous
changes to yellow phosphorous at 200° C and
then ignites. When a red phosphorous fire is
extinguished, there is always some yellow
phosphorous present with the red phospho-
rous. If water is used as the extinguisher, the
fire will start again when residue dries out
because of the yellow phosphorous that is
present.

Phosphorous has certain toxic effects on
the body. An accumulation of it in the body
causes a bone deterioration, especially to the
teeth and jaw bones. Persons working with
this material must be subjected to constant
medical inspection and they must not be ex-
posed to phosphorous if they have open
sores or cavities in their teeth.

Burns caused by phosphorous usually will
increase in severity until the burned flesh is
washed with a basic diluent, because phos-
phoric oxides, which are the products of
combustion, combine with water of the skin
to form acids. Unless these acids are neutral -
ized, acid buns are added to the flame burns.

While red phosphorous is quite stable at
room temperature, the friction caused by a
shoe scuffing it on the floor can raise its
temperature to the ignition point. Experience
has proven that the fire hazard in a red
phosphorous manufacturing area can be re-
duced to minor proportion by washing the
area several times a day and that people in
contact with this material should be bathed

and have their closing changed when leaving
the manufacturing area. A fire in a non-
phosphorous area of a pyrotechnic plant was
caused because a phosphorous worker ate
lunch with a non-phosphorous worker.
Phosphorous workers who did not change
clothes to go home have experienced waking
up at night to see their shoes or clothing
burning.

PRIMING CHLORATE STARS

We have all seen the statement that chlo-
rate stars take fire so easily that it is unnec-
essary to prime them. Yet from time to time
we also hear from some star makers who say
they prime chlorate stars. Recently a reader
addressed the question to retired manufac-
turer Bill Ofca, with the following reply.
Thanks to Bob Svenson for providing this
info:

(Q Doesn't priming with perchlorate/-
charcoal take away the ignition advantage of
chlorates since you got to burn through the
perchlorate to get to the chlorate?

A) Priming with perchlorate/charcoal does
not alter the ignition qualities of chlorate
stars at all. | believe the reason is because
the chlorate is partially soluble in water and
in alcohol, with the perchlorate even less so.
Some of the chlorate goes into solution and
soaks into the charcoal while drying. If ma-
chine rolling stars, the perchlorate prime
embeds itself into the top layer of the chlo-
rate star where the two mix. As the prime
layer grows, water spray coating is necessary
to pick up the primer. Rolling the star brings
water from the inside of the star to the sur-
face, carrying some of the dissolved chlorate
with it. The result is a star coating that has
the ignition properties of chlorate by itsdf,
yet is greatly reduced in mechanical sensitiv-
ity due to the blend of oxidizers. Cut stars,
on the other hand, cannot be coated evenly
or entirely. There will always be corners and
jagged surfaces sticking through the primer.
The reason for using the perchlorate/-
charcoal prime is to reduce friction and im-
pact sensitivity when the shell fires and ex-
erts set-back forces onto the stars. WO
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CUTTING SMALL PAPER PLUGS

By Carl Denninger

| forever find myself winding paper tubes
using pencils and pens as mandrels. Maybe
it's because they are just so available or
maybe I'm just too cheap to make larger or
normal sized, chemical devouring fireworks.
Could be too | do not wish to attract too
much attention when I'm testing my latest
experiments. Whatever it is, it's very hard to
find pre-made paper plugs, so | had to come
up with my own cutter.

plug after plug. The plugs come out with an
extremely smooth, polished edge and very lit-
tle dust.

Rifle brass has such a neat way of letting
you know what diameter discs it will cut. The
name of the shell, usually stamped in the
base of course, has the diameter of the bullet
and thus the disc sizes in English and some-
times metric units. So common bottleneck ri-
fle cases can cut dozens of sizes from 0.17 to

I've used some 0.50 inches; .30
pretty nice hand caliber is my fa
cutters that were vorite for pencil
designed for cut- wound cases.
ting holes in labo- 2x4 Good clean
ratory ru_llgrt])er brown or gray
The answer came ey et
ggrf:::hmy fel%arﬁ”;g machined hole SWiss choese | laminate several
Dot oneck. pty 00 OO(S) Q O sheets  together
shaped rifle brass o0 Oo OOO Wl'th carpenteLs
(E 30-06, 7mm QOOOO OOOO glue to get the
magnum) is the OO O thickness | want.

i o0 "o YOO Paper that has
e it been filled with
'?i%rr?(sa moditicar clay to make it smooth, glossy and printable

First 1 need power and speed. Here | can
put my drill press into play. The base of the
brass is held firmly by the drill-chuck. Next |
select a speed around 1000 rpm. While the
brass is spinning | sharpen the outside of the
neck with a file to an approximate 30° knife-
edge. | press the spinning cutter down
through a sheet of card stock and into the
end grain of a block of sturdy wood. The end
grain is so much more resilient and forgiving
to the soft brass cutter than the side grain.
With a slight pressure the cutter glides
smoothly through the paper, almost effort-
lessly.

So now you have a disc cut and the next
disc will push the last disc up into the shell
body. Continuing this would only fill up the
shell with discs. However if a large hole is
machined or ground into the side of the shell
the plugs will spin out automatically as | cut
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can be too abrasive for the brass. Likewise,
some brands of fiberboard and plywood have
too much abrasive dirt mixed in with them
and others don't. You should be able to cut
hundreds of plugs in between sharpening.
Also end grain softwood cuts extremely well.
Slice off say a 1/4" thick slab cross grain on a
table saw from a low grain soft wood 2x4 and
turn it into Swiss cheese in 2 minutes.

The left over wooden skeleton makes a good
mold for cylindrically shaped stars of a pre-
cise outer diameter. This process leaves a
smooth and polished hole that allows the
stars to be popped out easily when dry. Pre-
treating the wooden skeleton by submersing
it in a bath of very thin shellac and alcohol
solution or PVC dissolved in methyl ethyl
keytone will minimize oxidizer lose from ab-
sorption into the wood. So next time you're
out at the rifle range collect a completed set
of pyro plug cutters. CD
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BACKYARD RADIOS

by Joe Barkley

Older display catalogs illustrated small
rockets flying across the display front, stop-
ping, then returning after an instant of delay,
sometimes igniting display pieces on the way
down or back. Most spectators were unaware
that these little "radios" rode on a thin taut
wire supported at both ends. More elaborate
variations of the "radio" were mentioned by
Weingart as "pigeons’. Behavior of these de-
vices is almost uncanny without the observer
knowing they were guide by thin wires or
ropes.

Given a few unobstructed yards in one di-
rection, the fireworks can erect a wire guide
to experiment with radios and pigeons, ob-
serving slow and fast motion using various
propellant blends and additives such as
aluminum.

Materials used by the writer:

Soft steel wire about 1/32" thick, galva-
nized, obtained in rolls at electric fencing
suppliers. A convenient tree or post supports
one end. The opposite end should be easily
unhooked for mounting the radio. Moderate
tension is maintained using about 50 yards
of level run. The wire must be smooth be-
tween hooks - no kinks. The writer found
twisted soft iron wire supports on opposite
ends of the radio body to be fireproof and
slide well.

Rocket spindle and drift. Spindle is a
1/8" dia. common nail driven through a 1/4"
dowel stub base supported by a I"x 1" x 2"
pine base. The base is drilled deeply enough
to accept the dowel stub anchored with ep-
oxy cement. The sharp end of the nail stands
1 12" above the dowel stub. The drift is a 3"
length of 1/4" aluminum rod drilled out to ac-
cept the spindle.

Radio cases. Red rosin building paper was
cut into 2" wide strips about 6" long or
shorter, as required. Paper grain direction is
crosswise to ease day-rolling, pasted only on
the outside turn. Case interior diameter
must accept drift when charging.

Charging cases. A 75/15/10 ballmill meal
is a convenient base for experimentation by

blending with charcoal or smaller amounts of
aluminum. Since these ingredients are usu-
aly variable in size and quality, exact pro-
portions for optimum results will reward the
experimenter. A scoop fabricated from a
spend .22 case was used to load successively
by ramming, 2 scoops of clay, 1 scoop of
75/15/10 meal, then remaining empty case
a 6/3/1/meal blend. The case is charged up
to 1/2" of the top and then filled with rammed
clay.

Notes: Single radios are ignited with a short
piece of visco. Many avenues are open for ex-
perimentation. By taping two radios end-on-
end and fusing with foil-wrapped visco, the
second will come back after a short delay. Or
blackmatch also wrapped in foil can be
faster. Little Chinese pinwheels can be at-
tached and fused for a mini-pigeon effect.

The writer found backyard radios to be a
palliative for complaints by close neighbors
who dislike bottle rocket sticks all over their
property. Radios make good neighbors. JB

RADIOS OR RATS?

By Rege Survinski
. Here's another viewpoint from a reader:

Back in the 40s, 50s and 60s | fired them
in shows. Then we knew them as "rats".

Your description didn't mention that they
were connected to a hollow tube [which ran
like atrolley on the taut wire].

The case was packed solid with a 75-15-10
mealed powder mixed with ground charcoal
(not powdered charcoal!) to the mix of 7 parts
meal powder to 1 part ground charcoal.

The case was 3/8" i.d. with a hole drilled in
the clay one quarter the diameter of the i.d.

The speed & effect could be changed by
adding alittle steel or aluminum filings.

I've been making and shooting fireworks
since the mid-40s. You brought back a lot of
old memories.

[A beautiful, 5 page article on making line
rockets (by Max Vander Horck) appears in
Best of AFN 11I.] RS
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FIRE BALLOONS...AGAIN?

By Joe Barkley

Most AFN readers are too young to person-
aly recall the diversity of fireworks being of-
fered to the public as late as 1939. World
War |l spelled the end of fireworks as we
knew them.

Fire balloons were popular in some sections
of the UK and the US in pre-war days. These
little fireworks (?), taking a cue from man-
carrying Montgolfier* balloons, operated on
the principle of
warm combustion
gases inflating a
light fireproof pa-
per bag situated
above the combus-
tion source, caus-
ing the device to
rise in the air.
Demise of these
tiny once-popular
fireworks was
caused by alleged
threats to persons
and to the envi-
ronment (fire haz-
ard to property),
the latter being
the primary ex-
cuse for adverse
legislation.

Classic fireworks
texts (Kentish & K&
Weingart) devoted |
several pages
(Kentish, 7 pages,
Weingart, 4) to the
design, construc- ¢ - :
tion, and Iaunchlng of f|re balloons for the
amateur or professional. Performance of lar-
ger balloons was enhanced by attaching dif-
ferent payloads to be discharged into the
night at the apex of flight.

Through the kindness of Rev. Lancaster,
I've had the opportunity to inspect one of the
pre-war fire balloons sold as a Pain's "Mont-
golfier", but dropped from the product line
after the war. Different sizes were made and

identified by the circumference in feet

36

stamped on the label affixed to the glassine
cover of the flat folded package. Detailed
flight instructions warned against windy
launches. Two persons were instructed to
hold the balloon upright while the third
poured methyl alcohol on a cotton wool pad
affixed to the wire former at the open end.
For safety, excess alcohol was squeezed out
of the pad before lighting. The balloon was to
be released after it "pulled well*. No mention
was made of a
payload for
these small
sizes; colored
tissue gores en-
hanced daylight
visibility.

As suitable fly-
ing sites dimin-
ish throughout
the world, the
writer feels that
fire balloons are

unlikely to be
sold to the gen-
eral public
again.

*The Mont-

golfier  brothers
were French pa-
permakers who
demonstrated in
1783 the first
successful  hu-
man flight. They
flew together in
: a  wood-fueled
paper balloon. Fireworkers caught on and
imitation abounded, but in smaller sizes. JB

[Daniel Beard's classic fire balloon how-to
article was republished bv Klofkorn in his
1994 Bonfires & Illuminations. An earlier
treatment of the Beard classic was done by
Vander Horck in his American Pyrotechnist
and reprinted by AFN in Best of AP]

Picture: "The Glorious Fourth - Sending Up
a Fire Balloon", the cover of Harper's Weekly,
July 8, 1871. JB
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WHEN AMERICAN HELICOPTERS RULED

by Joe Barkley

The small one-driver tourbillion often
named "helicopter" became a popular over-
the-counter fireworks device in post-WWiII
years. Never mentioned in Weingart's classic
text, it was described to Weingart by Orville
Carlide in written 1940's communication be-
tween the two, upon which Weingart seemed
to think the device was impractical. Three or
more domestic manufacturers supplied these
goods before the great influx from China in
the 1970s.

Helicopters under various guises and
names are now plentiful in retail fireworks
outlets nationwide, however, mostly with
Chinese labels. One Texas manufacturer
dedicated a single facility to helicopter (Buzz-
Bomb, UFO) production. L.L. Buckley, the
Plant Manager, Operations, showed how a
two-man operation could compete with for-
eign competition and turn out superior prod-
ucts at a fair price.

Their manufacture of the UFO involved
press-filling cases from the tube manufac-
turer with a single plug of clay, followed by a
modified blackpowder propellant. Critical to
a successful product was propellant compo-
sition and moisture. Meal powder (ICl at the
time) was blended with charcoal in a cement
mixer, or made from blackpowder compo-
nents at the plantsite. The charged case with
one end open could be finished with small
star material or flashpowder, depending
upon the end use. This case was closed with
a paper plug, lightly glued. Stars were made
in a cement mixer using standard commer-
cid formulas. Overall design is so common
that most pyros not familiar can find exam-
ples at most fireworks outlets nowadays.

Quality control: These production constants
promoted repeatable performance:

t Ends on drifts for ramming clay plugs
were rounded for concavity at the fuse hole,
stopping premature case burnout (longer air-
time).

* Fuse holes were drilled through the filled
case in a closed (safe) environment. A jig de-
signed for 45° fuse hole/wing angle as-

sured repeatability. Cases were fed automati-
cally to the drill jig and collected downside a
fire barrier.

e A plastic wing in a locking groove was at-
tached with an elastic band (compare shoddy
imports using paper wings that are invaria-
bly bent out of shape).

* Repeated testing finished product onsite
by observation (actual firing). Height, 200-
300 feet, ending in a horizontal sweeping cir-
cle before burnout.

Principal production headaches: Purchased
meal powder was inconsistent in composition
and moisture, forcing constant adjustment of
blend ratios with charcoal. Seasonal mois-
ture variations in all ingredients com-
pounded the problem. Reasonable storage
(relatively constant ambient humidity) of
items after manufacture retained quality. JB

TIP OF THE MONTH
BAMBOO FOR GIRANDOLAS

I've been rather disappointed in the bamboo
I've been able to get now. It is MUCH thicker
than the stuff 1 got back when | wrote the
book (The Incomplete Book of Girandolas),
and I've had to run it through a planer to get
it thin and light enough. Alas, this process
weakens the bamboo at the "knots". So | take
the thinned pieces, bend them around to a
little tighter radius than | intend to use them
at, and tie them in that position. Then | leave
them for several days and use those that
have not broken. Be sure to put them where
they cant cause damage when they break
and suddenly spring back out straight!!

Tom Dimock

SHAPING BAMBOO

A neat trick taught to me by Bill
Kimbrough: After bending your bamboo into
a ring and holding it in place (clamps, small
brads, etc.) heat it with a torch until it just
starts to blacken a little. It will hold its shape
amazingly well. John Vico
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CHRYSANTHEMUM STARS

by Charley Wilson

A curious page of formulae, with attribu-
tions, is to be found in Best of AFN Il. Page
65 contains many very good compositions for
stars, but as in many cases, other documen-
tation for the correct use of the compositions
is poor or lacking completely.

One of the compositions listed is for "TITA-
NIUM/CHARCOAL COMET which could be
an excellent starting point for a simple chry-
santhemum star. The formula as given in
Best Il is peculiar in that it contains an ab-
normally high percentage of dextrin. | have
made slight changes to it and here present a
version given in percentages by weight.

Potassium nitrate 50
Sulfur 9
Charcoal, fine powder 23
Antimony sulfide 6
Titanium, 30 mesh 7
Dextrin 5

The composition is made up with wa-
ter/alcohol and pumped into 3/4" or larger
stars, and can be used in 4" or larger cylin-
der shells or 5" or larger round shells.

The effect is a white star (comet) with a
huge bright white tail of sparks.

The stars light easily and do not need prim-
ing.

Another interesting concept that might be
applied to a chrysanthemum star is the use
of some of the older materials of pyrotech-
nics. This includes zinc powder, lead nitrate
with steel or iron powder, and arsenic com-
pounds. Given their hazardous nature, the
use of such material is best left to the ex-
perts. Ccw

TIP OF THE MONTH

| found that "STP" (ail absorbing) Sweeping
Compound in a 10 Ib. box appears to be ben-
tonite! Hey, it works great for nozzles! And it
was cheap at the Dollar Store. | got 10 Ibs.
for abuck! Bill Schleef
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CATTAILS & ECO COPS

[Way! Gibbs' story, The Willow Wood Caper
has sparked comment from readers who ex-
perienced similar episodes. Here's a repre-
sentative one from a PGl founding member.]

by Joel Baechle

In the winter of 1977 | was driving nearly
40 miles to work and back, and as a result |
passed a state hunting preserve/wildlife ref-
uge twice a day. Thiswas in a swampy area,
where the poorest people who decided to
move to the country from Cleveland, ended
up. It had occurred to me that some of the
cattails growing there looked like they would
make mighty fine rocket sticks, so | decided
to find out. Knowing full well that there were
signs posted about trespassing and hunting,
| took my cocker spaniel along.

| stopped along the road, let the dog out,
and started looking for cattails, to see how
mechanically stable they were. True to my
paranoia, within afew minutes an Ohio Eco-
cop showed up to make sure that | wasn't
taking any cattails!

| explained that | had let the dog out, and
was waiting for the pup to finish. And that |
would be happily on my way the moment the
dog returned. That was sufficient for the time
being.

Of course, | ventured back at a less obvious
moment to test my hypothesis. Turned out
that they were a little too flimsy - they just
barely worked. And that is how the Great
State of Ohio avoided having a cattail extinc-
tion as a result of their exploitation by zeal-
ous rocketeers! JB

TIP OF THE MONTH

| came across this by accident. For tough
cleanup of a star rolling bowl or machine or
other tools when using comps that contain
Red gum or other hard to remove substances
like fire clay, just take a damp sponge and
put a small amount of hand cleaner with
pumice (Goop or Gojo work really well) on it
and in a few seconds and with a little bit of
scrubbing, your tools or bowl are clean.

Mike Mioduszewski
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THE WILLOW WOOD CAPER
by Wayt Gibbs

In my never-ending quest for better BP, |
have been scouring the city and countryside
for willow trees to make faster charcoal. My
wife noted that outside the Dept. of Correc-
tions a nice stream ran, on whose banks
many fine willow trees grew, so off | went to
get some branches. Being a law-abiding sort,
and not wanting to alarm the locals, | went to
the administration building, noting the metal
detectors and armed corrections officers in
abundance around the grounds.

The warden was gone, but the nice secre-
tary promised to ask the assistant warden.
She didn't hold out much hope. "They are
afraid someone driving by would see you and
think you were trying to help someone es-
cape.” She said. "But its outside the prison,”
| said. "And all 1 want to do is pick up some
dead limbs." "Doesn't matter," she said. | en-
visoned a little old lady driving by the
prison, and upon seeing an elderly man pick-
ing up dead branches from under a tree
within sight of a prison, immediately con-
clude that he's an escaped convict, who de-
cided to tidy up the place before leaving. The
warden's phone would naturally be ringing
df the hook immediately thereafter.

Finally, she gets the assistant warden. "I
have a gentleman who wants to pick up some
dead branches from underneath the willows,"
she asks. It's the first time anyone has de-
scribed me as a gentleman in a long time,
and I'm not sure if | should take umbrage or
not. "No, he may not," he replied. "Someone
might think he's helping a convict escape.”

Defeated, | turned to leave, but the pretty
secretary, (Angel was her name), said "There
are several willows in the median strip at exit
213A off the interstate. You could get some of
them." "By the way, what do you want willow
branches for?' she asked. | thought about
telling her the truth, but decided | might end
up on the wrong side of the wall we were fac-
ing. "It's for a science project. I'm investigat-
ing the energy in different types of wood."
"Oh," she said, "Sounds interesting," she lied.

Thanking her profusely, | left and drove the
10 miles down to the exit she had indicated.
Sure enough, there were three willows nes-
tled between the on and exit ramps. | cele-
brated my good fortune by parking along the
berm and walking with my saw and lopers to
the first tree. Then | saw them. Big guys,
wearing orange and blue vests, carrying
shotguns. Oh, no, not again! It was a road
maintenance crew of convicts from the Dept.
of Corrections. A crew of 10 was cleaning up
the right-of-way under the watchful eyes of
several guards.

| contemplated asking permission from the
guards to pick up dead branches from under
the trees, but was sure they would have to
call the warden, who would deny the request
on the grounds that passing motorists would
think | was trying to help convicts escape.
Instead, keeping the tree between me and the
crew, | went about my business.

| arrived home an hour later with a goodly
assortment of willow, which made some nice
charcoal, thanks to help from Crackerjack
Rich Weaver and others. I'm still waiting for a
DOC car to come ask why | was hanging
around a bunch of convicts on the interstate,
but maybe I'm just a tad paranoid. | sure
hope thiswillow charcoal isworth it!  WWG

MORE ON DEXTRIN MAKING
By Randy Peck

The July issue of AFN had atip about mak-
ing your own dextrin. I've made some this
way and | had a huge problem with the
starch melting and sticking and burning fast
to the tin fail lining my tray during baking.

The solution was to set my oven on BROIL
so that the starch was cooked from above
and therefore not burn in the pan. There was
a lot less waste as well, meaning more dex-
trinl  RP
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PAULOWNIA COAL - WHAT IS IT?

By Richard Ogden

[In his classic text Fireworks, The Art, Sci-
ence & Technique, Dr. Shimizu mentions
charcoal made from the Paulownia tree, and
later lists formulations that call for "Pau-
lownia coal". Recently a question was asked
on the pyrotechnic Mail List about what this
really means. The short answer is that when
some pyro writers mention "coa" they actu-
aly mean "charcoal". Here Richard Ogden
discusses the Paulownia tree, which Dr.
Shimizu reports makes the best charcoal for
fireworks.]

Paulownia is a genus of trees comprising a
number of species all native to China, some
of which are also grown for lumber there and
in Japan, among other places. The genus is
in the botanical family Bignoniaceae (though
it is sometimes listed in older references as a
member of the Scrophulariaceae or Figwort
family), which also includes a large number
of genera including species of trees, shrubs,
woody vines and avery few herbs (non-woody
plants, in this context).

The species P. tomentosa is best known of
these, and known by the common names
Empress Tree, Princess Tree or Karri Tree
(though the latter name also refers to wood
from a species of Eucalyptus), and is planted
for use as cabinet wood, for making furni-
ture, among other things. The wood is de-
scribed as "being a pleasant silvery color and
very resistant to the damp climate [of Ja-
pan]". The wood swells in high humidity. It is
also a traditional ornamental in the U.S,
planted for it's large tropical-looking leaves
and large purplish fragrant flowers. When
grown as an ornamental, regular annual
pruning is used to maintain shape (a bonus
for BP makers!). The tree grows very easily in
a variety of soils, and very rapidly if given
good care (capable of 8-10 feet per year), and
is hardy to 15°F (-9°C). Specimens grown in
the North will sometimes die back in winter,
only to sprout up again from the roots on the
return of warm weather, providing wood per-
haps unsuited to cabinet-making but fine for
charcoal production.
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The trees are amenable to pollarding,
meaning they can be cut back quite hard and
will send up new growth readily from the
stump or even roots, so with extra care the
same trees can be harvested again and again
(though this will interfere with flowering).
Trees that are allowed to grow undisturbed to
maturity command high market prices. It
grows best in moaist, rich soils but has been
known to grow in the cracks of sidewalks and
even in mine spoil. It is propagated by seeds
and root cuttings, and has been successfully
tissue-cu