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Blasted

Can 't Wit antil Number Eighi!

Submitted by Larry Homan

You may not have noticed me, but |
whas there, cu'.'l.':-.lJmprll.n;g O YOouF ConYer-
salbons at the recent WWE VIL 1 am brave
enough to share some of my experiences and
thoughts with you, except | should have
written this when T sull rememberad them.
It is interesting 1o look at my nodes, all on
100 virgin wasted paper, now so much
pyroglyphics. The business meeting-chd |
aticd that? 5o I've decided bo just make
this all up. Therefore, | am nod respansible
fior the Facts, rather staled or omitted, 1 any-
one catches you with this aricle, don't let it
fall into the wrong hands-eat it immediately.
They hardly ever pump your stomach for
pyro artiches.

M ¥ first IMpreson 1%, “Who are all
these people and what are they deding here?

The first day and night had some nice
shells: break shellz h:.- Chris Simonsen,
rounds shells by Devon Dhckensen and Jim
Widman, and many others. A hail of e
shells from Tom Matirocee. Get your onders
in early, There was a nice seminar by the
Kosankes on black powder. These people
can lesl yous omemade powders and quan-
tify the resulis; just drive your samples 1o
Colorado. An outstanding thireen-time re-
port by Frank Feher. Such elegance and sim-
phicity can be quite effective. At [talian feasts
such timed shells (in repors, spiders and
shiells) are ofien stepped through five, seven,
mine and eleven time as a display of wch-

The first homeless pyro to take up residence in the WPA's new Lake
Havasu, Arizona, condo. Now available for frugal family vacations.
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nique. Thirteen, I don’t think ever. Filleen
is rare indeed. I always made even numbers,
no botiom, until persuaded to change by my
ltalinn friends, so sixteen was my best

I'm going to control myself when das-
cussing the anvil demonstration
Ten., nine,_eight, BOOM? This is one thing
my eirs will mever :I'ﬂrgl:l. I do want them io
know WWE VI wall be in Haveaii. Sam
Sarcoll frorm
Smpthsoman magazineg r]-:!-CIJII.'IL':II.'I:II.‘IH this as
a real old-time pastime, | have this mendtal
picture of Ken Kosanke af the entrance gale
hobding a large meter and announcing with
a sheepish-serious grin, *COne hundred and
thirty-two decibels.” These guys cannot be
discouraged. It's as il they expecied the next
shvit 1o swddenly plunge the anvil into o slow
arcing orbit. [ think they shoold have been
limived b one hundred attempis,

sends me an article
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Imporiant Notice For All Readers:

The Western Pyrotechnic Association, Inc.,
alzo known ag the WPA, is 8 non-profit group of
firework professionals and their apprentices. Fire-
wiorks are inherently dangerous. Readers are urped
to leam and obey all lnws and regulations of all fed-
eral, state and local junisdictions and of their agen-
cies and represeptatives, Some information herein
may contain incomplete descriptions of ferework
techniques based on the experience of it authon(z)
in a controlled enviroment with circumstances and
conditions different from a reader’s. This informa-
ton 15 pot inteaded a2 an instmetion manoal. Read-
ers st form their own opinion as o the applica-
tion of this information. This information is consid-
ered documentary in natuse and no opinion is given
as o its suitahility of use. Mo wamranties are made
etther expressed or implied, including bt not lim-
ited to warranties of the accuracy of the information
herein. The Western Pyrotechnic Association is not
responsible for the opinions of authors or mistakes
in printing. All information is intended solely for
viewing by members of the Western Pyrotechnic As-
sociation, Incorporated, and its associates. The
WPA's entire liahility and anyone else's remedy shall
be o refund of the subscription poce. In po event
shall the WPA, or its officers or the editor be held
liable for any damapes whatlsoever ansing out of use
or imability 10 use the information in this pabdicas
tion, even if said parties have been advised of the
passibality of such damages.

Thiz newsletier iz published by and i the
sole property of the copyright owner, and is not o
be sold, distributed or reproduced in whole or in part
without written consent of the editor and publisher.
The contents of this newsletter is © Copyright 1996
All Bights Reserved by The Western Pyrotechnic
Association, Ine. or by the awthon(s), if so indicated,
and is republished by permission of the copynght
owner. Distribution is limited to paid subscribers,

Notes from the Overground

Larry Homan, Editer

Pheew! [ thought we had spent all the money, But it pow appears as if you
will receive some Mewsleiters this yvear, The present issue has been delayed wait-
ing for the OK to procesd. OF course, the membership rule that requires that you
read each one entirely also remains in effect. Fortunately, most of the informa-
tion is designed 1o only utilize brain cells for a day or bao; then they can go back
to thinking about sex and money. | am todd that there will be a complete financial
report by this August.

There has been some discussion of the changes that were made al the last
busimess meeting. Fortunately, the minutes of the meeting were lost, s0 no one
can docoment their version of events. There seems to be some confusion about
the new membership dates. The change was made in order to relieve some of the
stresses on the secretary, who must handle both the renewals and Blast registra-
tion ai the same time. Since there is only one volunieer for this job, we need o
accommodate Forrest Rhoads and make his task as bearable as possible. Hope-
fully, for existing members, there would be no real change. We want everyone
v @ member 1o be a member for nesxt vear's Blast without renewal, I think. 5o
far, 50 good, or 5o it seems until one begins fo think about it Last year we carmied
| 50 mermbers for six months. The problem arises with new members. In the past,
new membership was retroactive, from the beginning of term until the present,
including back issues, if any, of the Newsleiter. Now the proposition 15 to let all
new members join until Movember, 1997, Anyone have any suggestions to make
this all fair, reasonable and economic.

As editor | have decided to print on a space available basis announcements
and notices from the membership. Until 1 receive a copy of the membership |
will assume everyone 15 a member. These items could be conceived as advertis-
ing. The By-laws do pot prohibit it, but there are policy decisions covering this
topic. After reading these policies and reviewing the present process of how the

Continued on page 15

If You Can’t Live Without It, The Newsletter Is Available!

Former sapes af the WHA Newslener from | 995246 are avalable for 54 from the Secre-
tary of the Association, There should be five Baues for 1995, so a complete set is 520,
Supplies ane limited. Allow a few wesks for delivery. They makie pood gifts.

Submissions:

Larry Homan, Editor, P.O. Box 162, Fresno, Ca. 93707
Submissions of written material and graphics and photographs dealing with
pyrotechnics or fireworks, related technologies or activities of, and informa-
tion 1o the benefit of the members of the WPA, Inc. are gladly solicited. All
submissions become the propenty of the Western Pyrotechnic Association,
Inc.and may be edited or rejected for any reason and such material may not be
returned, No payment is made for submissions. The editor knows nothing about
subscriptions, Conlact the WPA secretary for the proper information.

Newsletter Exchange Available

Any editor of any fireworks or pyrotechnics publication, who would like
1o exchange issues, please contact the editor and let me know that you are there,
Wi are lappy to oblige anvone with an interest in fireworks. There might be a
delay in receiving your copies. NMotify us if you haoven’t received one,

F

Wesiern Pyrodechnbc Asssciation Newsletter Yolume B Member | May 1996




& Letters to the Editor

Write me! I'm a very lonely guy.

There has been an wpsurge [n leners to the editor, but not in
additfomal rovenm Lo print all of thean. Don 't aoke i persorally, §am
making arrangenents to publivh them on-line. Favorable conmments
Disares P ieaiion.

Hello Editor,

‘Would wvou please enclose this in the next WPA Mewsletter.
You may edit it as you see fiL

I"d like 1o thank everyone involved with the seminars. A spe-
cial thanks b evervone who atiended and participated in the hands
on classes and the attempt 1o break the world's record for a boule
rocket barrage.

Thank vou,
Paul Bregel

1 aaw i vy vemeve all the grshing praise of me a5 a huran
Being and pyresechals, fdo wanr to thank vou and your friends for
e ik qu'r:h'fj'ﬁrrwrkr thix VL Thee wihede WEA owes e e
VONFS rr.mmm'a'u_q‘ roperd |'.l_|"ﬂ'|I1P.||ﬂ'J.|'J£. Al WP members .I"E'mf.l'ﬂg
this, please stand and sing with me the national anthem; God save
the star-spangled skies of fireworks over Americe

Dicar Ediior:

Crood to meet you briefly ot WWE VIL As | mentioned, your
newsletter is really great, Thanks from someone who understands
what if takes to do whal you are doing.

Following 15 some fodder you may elect to wse in the News-
ledier, if vou choose, Feel free to edit. | have no pride of authorship.

As new cord-carrving WPA members, Ken Barton and [ want
to thank the WPA for the Blasi, and for achance 1o do our experi-
mem with cracker sirings,

The cracker experiment is part of an ongoing study to see
how 1o get the most bang for a buck=1o coin o phrase, Ken and |
wanted 1o watch af close hand and get video, sound leved and dura-
fhon measuremenis.

Although we have shot strings before, this time we leamed a
lot of pew stuff-most of which was not what we set out (o get. The
main profem was with infertor crackers. We have prior expen-
ence with Tiger Head brand. The ones we got for this trial were
Horse brand, They came in a baitered case, were shomier sirings
than the Tiger Head brand, and burned extremely eratically, Com-
paratively croppy producl.

We are studying the video. In spite of the problems, the stop
frame pictores show a clear mandate on how a display like this
miust be configured, That is, all strings must hand vertically and be
spaced from each other, | will submit some sketches to the PGI
Bulletin showing the normal and desired burn patiern.

[uration of the display was 37 seconds. Should have been
50 ve 65, Sound level at 65 feet was a shom sustained peak of 1138
dB A scale. For the first time we had some small fires in the chaff.
This could be due 1o the dry conditions and the fact that all previ-
ous stirings were fired over green grass, Again, there were vinually
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no unexploded erackers-which is a result of the vertical configura-
tion of all strings.

It was good 1o participate this e as 2 WPA member. | won-
der how many others will think it a pood ides to encourage Frank
Feher to build some shells for pam of a futare finale. Did vou hear
his 13 timed report with 1-102 pounds of fash for a botom shot?
Amd how about that 16-incher?

Amother great time in the desert® Way o go puys!

Fred Johnson
Fred and Ken:

When we were bovs we spent a greal deal of ingenuity at-
fempting fo mazimize the resulis from the single pack of lady fin-
pers once-in-g-while-acquired, Remember vegelables, Hin cans,
parbage cans, eic, bvicwsly, we have here pg very old bovs, In
sowne, the pure joy af fireworks is never losi. May all of vow refum
i thai pure feeling, Jusi be careful not to gei caughi! I have a simi-
lar feeling about authorship. Frank Feher, the masier of fireworks
from simple household irems, does not need fo be encowraged. If
vour lnvire kim 1o dinner, don't leave him alone in the Giichen, Who
knows whar could happen,

I have o leiters frovn D Barr I have sear thew lo Bosion
where experts from MIT and Harvard are antempiing to deciplver
the symbols. | think we should all chip in and get Doc o nypewriter
Fortunately, | have a computer or no one would be alde o read
thiz. ['write nodes to myself about tasks to be completed thar even |
can't read; therefore, | never kave anvthing that needs to be done,
Basically, Doc likes firewerks, fireworks people and fireworks peaple
patherings. And all those things like Dor,

Dear Editor:

I keep having this dream. Evervthing is going normally. I am
having no special thoughts. Then 1 notice everything seems to be
too real. 5o I give it my infallible tear. 1 will everything to catch
showly on fire, This always works, although in unprediciable ways.
Ulsually, just the clothes start 1o slowly burn off people or their hair
catches slowly on fire, They respond as iff 1t i5 an inconvenience
but mot 100 dangerows, Then they begin to ook like big clown dolls,
subtly at first. They start exploding intoe individual unigque linke
fireworks displays, always with these manic smiles on their faces
This all used to fnighien me, but now 1 just enjoy. This s the only
way | can tell if things are real, If it were & dream, there wouldn't

be any pyrotechnic nesponse
| dream of fire.

Being noked af a fireworks display can certainy be ernbar
rassing. | should know, it has happened to me, When | was ar col-
lege | wanied to impress a certain dazzling coed with something
special on our first night together, She said she was looking for-
ward {0 the fireworks, but | think | chose the wrong kind, Well,
things didn't go exacily as planned, but it wasn't really our of kand
il the dlanket caught on fire, | don’t know why she choge 1o take
this with ker as she Ted the apariment, Iwish as [ ran after ker that

Continued on page 15



Pyro Rumors Ablaze Column

Pyro rumors,musings, factolds and tales.

The proposed trip to Malta to see the festivals is stll going
forward. 1 is schedoled for second week in August, This is oot a
tour bui a group traveling by individual mitintive wip. Call Tom
and Susan Moben (518) 373-1614 or (6]14) 584-6615,

-

Hotels and casinos in Las Vegas have boen prohibited from
using lasers in displays. Apparently the bright lights were too bright
for pilots landing at mearby airposts, who prefer fo do their gam-
bling on the ground.

LL LR R

Frreworks Festival, Aubumd! Weedsport, New York. See the

cabendar for details Registration by July st is 375,00, after S100.00,
LL L ELE ]

[t is possible 1o acguire publications covering Siandards Re-
garding Fireworks by the MNational Fire Prodection Associalion
{WFPA). Call 1-800-344-355. Ask for:

NFPA 1123 Fireworks Display  They want $17.50.
MNEPA 1124 Manufacture, Transporation and Stomage of
Fireworks $21.00.

Fireworks hove been banned fraom several major Chinese cit=
ies. There is even a call to ban fireworks from China altogether.
The report is that 50,000 people are injured or kilked each year.
(Why does anyone group killed with injured under combaned casu-
alties. This txctic has always annoyed me. Big difference, vou know,)
A total of 100,000 fires are asserted with annual boss of 556,000,000,
Very inexpensive fires. In America, this buys vou a few minies
with a fire hose. The siluation is very bad there, but | doubt the
authenticity of the numbers. Ironic that a major export, for which
the country ks famous, is now considered too dangerous for ils own
citizens. It will be increasingly difficult for American importers 1o
Jjustify the product, | predict a demise for the Class C (LN 1.4}
industry by 2080,

Wieren't there some great T-shirts available at the Blast VII.
Unfortunately, no ose thought o give me one, so I can't specifi-
cally mention any hersin. Ay vendor with an excess should take
advantage of our pew free sdvertisement section. Just send a free
T-shirt for the correct informmtion. See box elsewhere.

W

The BATF Orange book is being rewritten, Politicians are
hovering like vultures. Possible that the ATF will be merged inte
the FBIL. Or the FAT FIB, as it will be known,

LR L

There is some talk about the Parabola of Salutes at the PGI
convention. A parabola is discribed as a half circle. This qualifies
wou b spend one high school math stody hall with me, if T can anly
feindd the tame machine. Since shock waves decay ina spherical fash-
iod, | would puess the best choiee is & circle. The ideal position to
s imize e reswl is to stack the salutes inoa big pile then sit on
therm when they ane set of f. OF cowrse, if you want to sctuglly hear
theer, you must be about A 1 D' away, where A is a factor related
b the ratio of the speed of sound o the Blast wave velocity and D is

4

the mass of salutes. They must have been thinking about the Cock-
tail Party Rule: There is some best spot at the party, while not hav-
ing to listen Lo any one boring person, all the conversations merge
inte something worth hearing.
R

Bill and Cindy Odca of B & C Products, Ing, are planning a
demonstration of their newly developed fireworks firing material,
NOMATCH, s the Summer Fireworks Festival in New York by
firing 880 three-inch effects along a ope-hall mile front, This will
be divided into four sections, =o by its listed rate of 6,500 feet per
second, it should take abowt 100 milliseconds 1o initiate, Compentent
volunieers are being solicited,

(914) 452-0036
(045 452-0047
Difcad® mhv.net

1 have come 1o the concluston that one usebess man is called
a disgrace, two are called a low firm, and three or more are a Con-

gress,
John Adams

(Couresy of Dave Moware 77T via NHPFAN)

This should read: ...ome shifiless man 15 called a
pyredechnician, two are called a display, and three are called a con-
veniion,

The law may be ammended in Morthern reland 1o allow back-
yard displays of fireworks without the presently peeded expensive
permit, | met someone who owned several hundred acres of land in
Morhern Ireland, Mow we must plan a display commensurate with
the size of his backyard,

.

In o recent experiment, o group of scientists at Livermore
Mational Laboratory have produced for one-millionth of a second
ligquid metalic hydrogen which conducted elecmcity, They achieved
this by using gunpowder 100 compress gas in o sixty foot tube tha
fired a projectile at 16000 miles per hour (6990 meters per second)
inte a container of hydmogen. The shock waves created pressures of
greater than one million atmospheres, temperatures of 4500 degrees
and a ninefold increase in density. Although probably net relavent
in this example, but as a slightly related subject, I have often won-
dered if all the technology firms that manufacture pyrotechnic de-
vices in California have state manufacturer licenses. 1 never see
their names on the official lists.

I received anice letter from Karen Lynch, publicist for Benson
d& Hedges, Inc. She stated that she planned 1o attend WWE VIL
Unfortunately, I didn’t meet her, but maybe you did. The letter in-
cludes an offer 1o meet competitors and tour a barge in Toronto at
this year's Benson and Hedges Symphony of Fire, T am only too
familiar with the barge and many of the competitors 1 know one
way or another. Mr. Frank Furtado does do an excellent job with
this event; and it is well worth seeang, if you are in the area, See a
previous newsbetier for the dates. Admission to Ontaro Place amise-
ment park is §12.00 and special reserved seating 15 515,530, [ wash 1

Continued on page 5
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Continued from page 4

had the room 10 publish the accompanying Fireworks Facts. Wha
writes this stuff? I especially liked the comment of how the 500
foot long barge (uzed 1o be two barges) is stabilized by six 8,000
pound anchars, Obviously, they have never been op this barge when
the weather sets in. | have. Good event though.

Ontario Tourist Information 1-800-Omtario
Karen Lynch {£16) D6E-9320
-

Warren Klofkomn is proposing a national fireworks archive
for the preservation of literatore, writings and effects concemning
fireworks and its practictioners. He thinks the PGI has the mem-
bers o achieve this goal. This ides was first proposed about fificen
viears ago and went nowhere, something 1 iake most responsibility
for, since it was my ides and responsibility. This was about the time
of the first PG safery commities {Tom Matirocce and 1 were the
first members), the upgraded bulletin, the control of hand saluies,
the shooter certification program and the codification of the com-
petitions (3 mistake). The most important idea had the least sue-
cess, Ot of guilt and gepvine regret, 1 still think it is & very fine
idea and am willing to give your time to Mr, Elofkorn, Please con-
taci him aiz

wirren & fileserverl koom.edu
TTLEE

The PGIT financial report is published in the last bulletin, In
the most sincere measure of our society, money, the PGI continues
L be a well supported success, They are doing so many things well.
A surplus of $118.324 for 2856 members, or 341.43 per member.
There were B35 {32%) new members and 599 non-remewals (23%
didn’t) for a gain of 236 (+9%). The north and hean of the country
are definetely the stronghoelds, although California is the most stable,
There are sudden moves in [llinois, Russia, Crechslovakia, [srael
and the Wirgin Islands. What do these places have in common?
Whatever is happening. the membership is continuing 10 vote &
loud *Yes"™ to the PGIL All good news for a well-nan, diverse, pre-
mier fireworks club.

LA LR ]

The WPA Safety Requirements written for the WWE VII were
surprisingly good. You should have read them before signing the
COMPLIANCE-WITH-RULES CERTIFICATION. Remember the
purple paper, | was just wondering what was meant by the Rule of
Thumb: Treat every device as if it were an aerial bomb with an
instant tme fuse! You mean sell it 1o someone else?

T T T T T

After a fireworks display, don’t put anything except fireworks
in vour DOT approved UN 1.3 Explosives boxes; to do 50 is a
sereous and enforceable regulation violation.

-

Omn-liree information, Ocassionally, | get the chance o browss
the onling pyro discussion groups. 5o far | have stayed out of the
fray, s & great opporiunity and resoarce bul bewarse. If you do
read this information, be aware that there is a large amount of false
or misleading information, even from people who should know bet-
ier. Sorta like this column., It is an example of where you must be
fairlv knowledpeable 1o separate the gems from the rocks, Humos-
ous examplies of relative nonsense are extracted and sent from pyro
o pyro for amusement. This is a wonderful development in the
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future of the pyro world, but doa't ket it misdirect your future de-
velopment.
LR L]

A report from Internct: The first pyrotechnic book is an Egyp-
tean heeroglyphic saying “a “hirebrand’ made by packing a “thick”
rzsh haalm ) with a mixture of powdered zine and salphar. which
remuned alight under water, and was used for illumination before
the great Sphinx of El Giza was built.

LR

Criote from the CPA Mews, speaking of the WPA in an article
about the WWB VII, which cight CPA members attended: "The
Western Pyrotechnic Association deserves an enormous amount of
credit for preserving this eveat. It puis a smile on the face of all
their West Coast members and provides a welcome Tair-weather
haven for East coasters in neeed of a winter fireworks fix. This is a
fireworks club that all others can look up .

LR ]

Reportedly, the first family of fireworks has purchased a
former army ordonce faciory in Virginia, so that they can actually
make those shells they are always bragging about.

L L L]

I recently received a letter from Steve Wilson and Mary
McCavit who are in charge of soliciting a PGl ALL-5TAR TEAM
display at the Muskegon, Michigan convention. They have sent 1o
me a list of potential participants. An impressive list of people 1
know ar of whom | kave heard, | have only one large shall: First
break is five-time spangle shells, then a ring of hard shells, then a
ring of hard shells, Second break is cluster of clatines followed by
n double fing of red shells, each with a cirele of 1 whistles 1o G
reports. Third break is a mulu-pistilfpetal chrysanthemum. | have
been saving this one for my annual tribute, Think I should give itie
them? I am promised a golf shirt commemorating the event apd a
group photo. This does sound like something worth seeing for any-
ane with an interest in American fireworks skills. If evervone shows
up, it could be a once in a lifetime event. Good idea from the inde-
fatigable promoter and WPA founder, Steve Wilson.

EEEEEE

An exempiion from the prohibition (DOT-E11685) from plac-
ing electric matches in the leaders or Lift of ransported acrial shells
applies until July 31, 1996 for APA members and applicants.

Didn’t Receive The Current WPA Newsletter?
Anyvone who is pol now reading this section has probably not
received the most recent issue of the WPA Newslener There is a
new absolute palicy; if you don't pay, then you don't pecieve, Be-
cause it takes time to process applications, your presen! copy may
be delayed. Contact the WPA Secrctary about any  subscription
problens. If vou're really mad, contact WPA President Dave Steinag,

Write The SixthTime

These are not mistakes. apologies, admessioas of responsibality or comections
but instcad tlink of Ihem o

Improvements and Clarifications

ai weell as sharing the Blame. | Son't open my own mail aryway.

The last issue was perfect, Le., no one complained to
me; and that is afl that counts.




Officer’s Comer Editorial

Message From President Dave
Mlusic and Fireworks, Please

Dave Stelnan

Well, it's been a couple of months
since the Blast and {almost) everybody is
probably wondering,” Where"s my newslal-
ter™’. We're poing to try to get ol 0s many
as possible this year, but the scheduling may
be a little inconsistent. Multiple reasons for
this, the main one being that Larmy and 1 are
both working a lot harder and more fre-
quently (in the pyro world) thon last year;
consequently, neither of us have as much
fime fo put info it as we did then. We're go-
ing to meed a kot more input from the mem-
bers 1o keep our newsletier as alive and in-
feresting as it has been in the past.

Cuiite a Blast this year. More people
than ever, there were around a thousand.
Some great Class C vending, dozens of new
problems and an incredible Public Display
sided up 1o one of the most challenging
Blasts we've had, Chuite a few changes in
policy were made at the Business Meeting,
and we’re still rying to figure it all our. Two
major changes were the decision 1o regquine
WA membership wo auend the Blasi, and a
change in the renewal period from Feb, 1s1
to Dec. Ist This is already resulting in con-
fusion and will be resolved shorly. Sty
tureed.

Safety was better than ["ve ever s2en,
thanks to Noye and Crew! The Class C
shooting area has never been so well
planned, [ think we need 1© po 1o two open
B sites and drop an electric system for the
big stuff, We need a water tneck {major over-
sight) and ot least one more ATC with a good
driver. With this many people, safety needs
o b even better. Suppestions ane welcome.
There were the usual problems of not
enough volunteers, especially Friday, and a
shortage of radios and general unexpected
logistic mightmares. Other than that, things
seemed to po pretty well.

I would like to thank a couple of
people for their labors over the vears. We
all owe a lot thanks to Steve Rhoads for his
work this year and in years past. Steve and
the Bhoads families have been part of the
WPA from the beginning. He handles a lot
of the wransportaion and trucking planning,
rovting, bading, unloading, set up and clean

Continued on page 16

wpa@cruzio.com

www.valleynet.com/~coldfire/

Lost in Cyberspace
Construction Zone
Duve Steinau

Beam me out of here, Captain!

Things are changing out there in the
world of the Internet, and they're changing
fast. The WPA has had an Internet address
since last Thanksgiving, and we've had a
“home page™ on the World Wide Web since
Mew Year's day, thanks 1o the efforis of
Centrad Area VP Frank Guidi. The Internet
address, basically a place 1o send e-mail, is
receiving approximately 6 1o 15 messages a
day, with many questions aboul the Asso-
cinton and a lot of pyro related subjects
being discussed, Our e-mail address is
wpa@crugioucom. And if I'm in town, [ re-
spond promptly o messages.

Are you still unsure what all these
buzzwords mean? Let me try and
“demystify” some of the ideas. The Imemet
is & collection of 7000 plus computer net-
works, linked together, and is growing ev-
eryday. This allows worldwide communi-
cation with anyone connected to the Intemet
fior the price of a local phone call (unless
you're with Prodigy, America Online,
Compuserve, or any of the other “pay by
the minute” providers). The World Wide
Web is an area of the Internet used to pro-
vide text and graphic links to other web
pages (a web page is an address on the World
Wide Web), What this meeans is, if vou con-
nect with any Web Page and you see a sub-
Ject you e interested in and 1's highlighted,
vou can “click” on the highlighted word and
your computer will automatically go to that
nddress. For example; you're on the WEA
web page reading Joe Pyros aticle on hlack
powder and the word “charconl™ is high-
lighted, You click on the word and all of a
sudden you're oi the “Worlds Largest Char-
conl Supplier” web page. You can do this
fior every highlighted word, graphic or fea-
ture on a web page. These highlighted ems
are called “buttons™ and are linked through
the wonder of “hypertext.”

S0 the WPA has a web page. What's
it pood for? Well, to start off, there's some
great WWE photos and we're always look-
ing for more. These's some good links to
ather Pyro web pages, There's an open fo-
rum dedicated to questions and answers re-

lating 1o formulas, shows, jobs in pyro, and
other subjects. There's a really cool back-
ground, There's also hvpertext links to other
officers, our WebMasier, and El Presidenie
himself, yours truly. The address is
www. valleyner com/-coldfire/. Dial vz up
and look around.

There is a world of other pyro swff
oul there on the ‘MNet, Some are incredible
and informative, some are just okay and
sorme are downright dangerous, New soft-
ware makes i1 possible for the "Net o be
used with almost no computer knowledge
whatsoever; and i1's genling more user
friendly every day. The "Met is a fast grow-
ing, rapidly changing environment with oo
much going on worldwide w even begin to
keep rack of, Meed a livde excitement in
your life? Want o spend hours with vour
machine, seeing what other pyros are up 1o?
DaveBob says, “Check itoun!™,

There are a number of other
intesting pyro on-line addresses, which 1
will print as I acquire them. Perhaps
someone can sive me the trouble and pro-
vide a list?

The excellent Connecticuts Pyrotechnie As-
sociation homs page: higp:/
tadl.cit.cornell. edu/Tom/CPA/
cpaHome.html The work of Jim Widman
and Tom Dimaock.

LLERR L]

Other than the regular charges for your
on-line service, there is no additional charge
for joining a mailing list.

Voet Internet Access, Inc. provides the
facilities for several pyro related mailing
lists, The oldest and most active pyroiech-
nics list is the Pyro Mailing List (PML) The
main focus of PML is display fireworks in-
cluding such topics as safety, chemisiry,
construction, pyro events, new products and
regulations. Show-Fire covers a similar
range of topics for all special effects includ-
ing pyrotechnics, mechanical effects and
special lighting. The PGI mailing list is an
upofficial on-line forum for the Pyrotech-
akes Ciild Internatbonal discussions cover-

Continued on page 16
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Competitors are nearly anonymous

heroes who fearlessly demonstrate their dis-
puizble reputations as master fireworks mak- -

ers.
Refer to Write the Seventh Time in the
next issue of the WPA Newsletter for any

additions or comrections; | expect W hear -
from misrepresenied competitors. The win- -
mers only are listed. No prizes were swanded -

the first year. Actually, no competitor ex-

available.
Aerial Shell Classes
Smualler Shells {2-4 jiems)

Roger 0 Neil

Four-break, fve-trch with (1) hwm-
mers, {2) whistles, (3) nimed salicres and (4) -

borron shet

Eight-break four-inch (1) whire, (2} -
purple, (3) Mue, (40 green, (5] vellow, (6) -

orange, (7} red, (8) white
Larger Shells (2-4 items)
[ian Howlen
Individual Shells
Small
Diave Martin
Three-inch hwmmer shell
Ml edinm
Jim Widhman

Three-freak, six-inch Red stars with
crackle milcros

Large
Dave Pelers

Twelve-inch with rising glitter com-
els, Kamuro to magenia i silver wave with

- whistle

WPA WWB VII Competitions

- miixed color core with glirer effecrs

Ground Display
Gerb
Crave Martin

One and one-half inch whistle lo casr -

steel io Hitarinm
pressed interest in potentially large cash |
awards available from beer and cigaretie -
gponsars. They do it for the love of light and -
gound, Drescriptions were laken from com- -
petitors when available or memory when -

Whel

Drave Martin

Six drivers with whisifes
Class C Items
Sanford Margolies
Assembled cake device

Rockets

Sanford Margolies
Composile

Guy Lichtenwalter
Rockel Classes
Black Powder
Banford Margolics
Diher Smaller
Lasry Hughes
Three-quarter inch with reports
Other Larger
Mike Carter

Ll ro 1" whisnling rockers

Grand Prize

The Sparkler Unlimited Award goes

« 1o Faul Bregel and friends for their water-

 falls constructed outof sparklers. Very clean

Black Powder
Dave Martin

Eight ounce with blue go-getters and -

Whistle

. and mice, despite the anxicties of certain
¢ safety people (who by the way did another
. exeellent job this year, myself included: no
- accidents, injuries or fires that weren't ba-

sically fun, except maybe the trash pile).
Also this group of fireworks enthusiasis is

. cited for general excellence for other effons,
- hig and small. They are this years group of
+ Master Blasters.,

Grand Prize Winner Unlimited Sparkler
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Reviews

Larry Homan takes full responsibility, but
please send all comments to his agent,
Dave Steinauw.

It has been said that there isn't a piece of
pyrofechnic literature that Larry Homan
doe=n"t like. That is not precise: there isn't
a firework or a pyrotechnist that Larry
doesn’t like. The former is simply a route
to the latter two.

The second issue of the Journal of
Pyrotechnics hos arived. In fact, by the
time you read this, the third will probably
have been published. Fortunately, good py-
rodechnic material does not go stale. Forty-
eight pages this time, casy to read, cleanly
done but with one annoving characteristic:
because of the binding method, it won't lay
open by itself (it does have sufficient cen-
tral margins). | suggest using a couple of
six-inch salutes to hold down the pages.

There 15 an article about ihe vse of
semiconducior bridge igniter or SCB as it s
known amongst those working on projects
funded by the government, This is a hot topic
for military and commercial use: possible
increased RF protection, coded firing, and
eleciric statie discharge protection. Electric
match lechnology is improving, but most
fireworks companies are still using matches
of questionable safety.

I found particulary useful the artiele
on new mortar racks. This is something that
is sorely needed to protect operators, I it is
possible that a rack failure can injure a spec-
tator, then they are 1oo close. Approval of
these inoovations takes o long time. | worked
en ene such revision in California law, gave
up after five years, then saw it finally inacied
through the efforts of others a decade later.
This i important.

Clive Jennings-White and Ken
Eosanke discuss repctive chemical eombi-
nakizns which might present hazards to the
pyrodechnist, Many of the practcal problems
have been worked out over the years, but
clear and comprehensive chemical explana-
tions are just beginning to be assembled in
the fireworks community, This article is very
useful for the warking pyrotechnist,

There i5 a reprint of one of the anticles
that restores your faith in the basic research
capabilities of public officials, It determines
B

the suseptibility of fireworks to ignition by
nfle fire, certainly one of the great hazard-
ous unkowns in the modern world. Fire-
works shells are placed against a metal plae
and shot ot a distance of 100 feet with a 150
grain 30 caliber ball ammunition with a
muzzle velocity of 2700fps. Moest things
perform as expected. Moral: if you gétin an
urban gunfight with a predeen intent on hav-
ing your lennis shoes, don't have a fireworks
nerial shell in your pocket.

This issue 15 vaned, interesting and
useful; what else have you bought recently
that was all that. Think about getting one. It
is well worth the price of admission: §15.00.

Jowrnal of Pyrotechnics, Inc.
775 Blair Road

Whitewater, O 81527
(70T 245-0692 v &
e 71061 20666 compuserve.com

The Arson and Explosives Incident
Report 1994 has fallen into the wrong
hands-mine, and [ am avidly rending it. 18"s
mot as bad as vou would expect, being rather
well published and full of photos, charts and
information. The whaole thing is fairly slick,
written in an official version of barely com-
prehensible government gibberish, Do you
wani o understand il anyway, as opposed
e vy brand of incomprehensible non-gov-
ernment gibberish? [ dare you to read this
cover (o cover witheut your mind wander-
ing off.

There are all kinds of details: threats
0 Treasury facilitics in 1984-one. This could
nod possibly include the tens of millions of
utterances against such facilities by people
calculating their income taxes, In five years
the Wirgin Islands have had ne incidents,
Rhode Island as a state has the least, There
were five states with no thefts. | guess the
citizens there already had all they needed.

From the lecations of bombing inci-
dents list, the home is remarkably danger-
s, but aircraft are perfectly safe, despite
all the: hype about potential planes bombings
(read more money for government agenis
with little to do). Bombing incidents in
restroecms: men's- 136, women's-3. So nexi
tme wse the women's. There was even an
incident in a closet: | hate my clothes?!!,

Unformunately, when considering the
composition of such bomb ingredients, fire-
works and Mash powder (there is a combis
nation agiing make up 15% of 1oal, Bad
news, maybe, Who would make a perfecily
pood fireworks into a bomb? No one. So

these are either not fireworks makers or these
are wery bad fireworks.

Surprisingly, this all reminds me of a
story. | once met a man whose business had
juzt burnt down, | commuiserated with him,
but he announced that he was very pleased
with the insurance setilement. Alter a time,
he sdmitted that he had burnt his business
himself, Astonished, I asked what he used
and how he expected to escape. He said bar-
rels of gasoline were the fuel, but to throw
the investigators off, he had tossed a few
boiile rockets around the site. Swre enough,
the investipators looked no funher than their
favorite cause, and isswed & report that added
another fireworks-caused fire to the stafis-
tics.

Fireworks Incidents 1940-594

Type Legal  Dlegal
Explosions 19 13
Killed 10 h
Injured 36 12

Damage  $1,323,500 397,500
Call your local BATF office or write;

Department of the Treasury
BATF
Explosives Division
G50 Mass Ave, MW,
Washington, [} 20226
——————— ————————
Bundesanstalt Fur Materialforschung
und-Frufung (BAM)

I had the unusual opportunity o bos-
row acouple of BAM research reporis sum-
marized in English tranglation ( | have since
returped them), When the owner of a Ger-
man fireworks company saw that [ had these
reports, she was very impressed, saving that
they were hard (o obtain. I somehow doubt
this, | simply removed them from a book-
shelf.

The first paper, deliversd at the Sev-
enth Imtemational Pyrotechnic Seminar, was
*Safety Characteristic Data and Hazard
Mumbers of Binary Mixmres of Oxidizing
and Combustible Sobsiances.” H.
Treamann, et al. It considered the commeon
oxidizers {and some) with lactose and alu-
mimum (scassionally cellubose, magnesium
and sulfur), Also inchueded was my favortie
pair; aluminuwm and sulfur. The idea was o
develop a single number which represented
the danger of each mixture. The following

Conunued on page 10
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Electric Matches

Larry Homan

The basic design of eleciric
matches has changed litile in the last fifty
vears. The original demonstration of elec-
trical bridpewire firing was by Dr. Robert
Hare in 1830-32, The general parts of a
modern elecirical match are illustrated in
figure one,

Figure One

1-Pyrotechnic compositions
2-Bridgewire

3-Board substrate
4-Legwires

The match head is fabricated from a
P board sandwich design. Two outer cop-
per layers {and sometimes further layers)
enclose an insulated inner layer of phenolic
resin. The shapes are stamped out with a
cutting die. A bridgewire of suitable resis-
tance bk soldered from ope conductive layer
2 the next. The heads then go through a
multiple dipping process 1o coal the various
layers on the head. Later leg wires are sol-
dered to the individual heads. The whole
process can be done automatically or by
hand. In modified forms these devices can
be made quite casily 1o different standards
by expenenced manufaciurers. Cane must be
taken in such experiments 1o limit onesell
1o bridgewire compositions of known char-
acieristics. Many of these compositions are
dangerous to handle and should be treated
with respect.

This is an interesiing pyrotechnic
subject with good educational oppoctunities.
However, despite the sceming high cost of
electric matches, this is not a good area for
the pyro enthusiast o attempt 1o economize,
In displays where delivered power might be
low (e.g., long leads or parallel loads), o se-
ries of matches is 1o be used or o particu-

larly important part of the display depends

€ Copyright 1996 All Rights Reserved

op & single maich, then one should always
used the appropriate commercial electric
match,

The warking principles of the elec-
tric match are simple, The basic relationships
are described by the simple equation

V=IR

where ' is electrical potential im volis, 1 is
current in amperes and R s resistance in
ohims, This illustrates the relationships of
these properies.

A current is connected o the match
through the leg wires, A conductive bridge
in the head heats up untl the ignition tem-
perature of the pyrotechnic composition is
reached. The flame, heat and debris pro-
duced ignites the pyrotechnic device. The
details dictate the characieristics of a spe-
cific electric masch.

The production of heat ks illustrated
by the following equaticn:

H = RFv4.18

where if a statbc current (1} of one amp is
applicd through a resistance (R) of one ohm
by a poential of one volt (V) for one sec-
ondd (1) then one calorie of heat (H) i3 pro-
duced. The source of the potential and cur-
rent is the firng system through the con-
necling wires and leg wires. The resistance
of imporance is that of the bridge wire. This
rezistance is given by the following equa-
tson:

Ra=(R_ *LI/S_

The specific resistance is 0 property
charncteristic of a specific material and 15
temperature dependent. Thus, as the curment
is applied, the temperature of the bridgewire
increases and the resistance varies with this
temperature, The todal resistance is con-
tredled by the length of the bridgewire be-
iween the plates and the wire's material and
cross-sectional shape. The factors are vas-
ied to pive the desired resistance thus firing
characteristics appropriate for the sysiem
Inian actual match the resistance varies with
heat gain and loss (to system including the
composition) and the situation is much more
complicated.

Western Pyrolechnic Association Mewsleiter Volanss § Namber 1 May 1996

The bridgewire composition is se-
lected for its sensitivity to the heat produoced
by the system. The temperature of the com-
position rises based on the heat supply and
the heat capacity of the mix. The relntion-
ship is variable depending on the rate of
energy transfer. A common graph relaies the
firing time {from initgal application of cuwr-
rendt to ignition) versus the current applied.
The result is generally the more current ap-
plied, the faster the firing time. Specifica-
ton firing tirnes are quoeted for a standard
amount of current. [t is proper to state the
work required to achieve this firing. For
electrical systems, the unitis a joule per sec-
ond which is equivalent to one wal, Typi-
cally, it takes mallijoules to fire an electric
mailch.

aince a calorie 15 edqueal to approxe
mately 4.2 joules, one can estimate the
amount of heat needed to warm your merm-
ing coffes.

30 ml x cal/ml.-degree x 50 degrees
% 4.2 joulesfcaloric

This shows thai a lot of electric
matches could be fired with this energy.
Thus the standard electrical fos-
mula varialions

Power = PR
Power = [V
Encrgy = FF *R=i
Energy=1"¥"1

gives the relationship people ofien mention
of a one wail match. A watl is the power
that which gives rise 10 the production of
energy al rate of one joule per second. A
current of one amp through one ohm for one
second defines one joule.

Bridgewire composition heating
can be estimated and examined using the
following equation.

Cp(dT /T = FR,_ (1 +aT)

where Cp is heat capacity of system
in walt-sec fC*

T is the temperature rise above am-
bient C°

Lis time in seconds

r is heat loss facior in wansiC”

1 is current in the step function

a is lemperature coefficient of resis-
tance in ohm'ohmiC*

Continued on page 10



Continued from page 9

This equation is only an example of
one that might be used o examine
bridgewine compasition performance and is
not an absolute description of the process.
Empirical measurements are made, particu-
larly to determing T and a.and then analyveed
o discover deficiencies in maich function,
thus fabrication. Two major factors in the
transference of heat between the wire and
the composition, thus its igaition properties,
are retained salvent in the bead and bubbles
or conlact Faules between the wire and the
composition, Another prime area of perfor-
THEnGE i]cg::lﬂ:ﬂ.inﬂ 1% I':L'lh]r bndgﬂh‘lﬂs anl-
dering. Often other layers are dipped onto
the match head to provide greater second-
ary ignition or sealing and color coding.

An alernative to using a bridgewire
1% 1o include a conductive substance in the
first fire composition, Both conductive car-
bon black and finely divided metals have
been used. This greatly increases the resis-
tance of the head, From the above equations,
less current will flow and less heat will be
produced, [t tnkes more voliage to fire these
matches, even if the mix might seem more
heat sensitive, thus typically aking bess en-
ergy to fire, An example would be a com-
position that contained potassium chiorate
and carbon black,

Matches are subjected to various lests
to determine their safety and relinbility char-
acteristics. They are exposed to elevated
temperatures for various amounts of time
and then tested for firing propertics. Fric-
tign and impact tests are difficult to
quantitize but can be performed. Most of the
tests invelve the matches” reaction 1o applied
clectrical currents. Stepped currents are ap-
plied to the electric match 1o determine its
stability over time, Thus 250 milliamps
might be applied for thirty seconds, If the
match survives this test, it then is iested for
firing normally, The IME specifies standards
for safe testing of electric matches, On site
it is @ current less than one fifth of the min-
mum firing cerrent, For a 250 milliamps no
fire match rating, this would be 50
milliamps. This is often reported, ermone-
ouwsly, a5 a property of the match rather than
a universal standard. As an aside, ong can
see that continuity checking on-site is & very
unreliable method of testing firing circuats,
Che should abways check the resistance of
the circuit and compare it (0 expectations.
Excellent recommendations are given in the
DuPont Blaster’s Handbook.

A mwore sophisticated test involves
10

applying successive stepped pulses of cur-
rent 1o a series of matches, then analyzing

the results siatistically. The medivn finng
current is estirmated, say 300 milliamps for
S0 milliseconds. Thas, this current is applied
e thee first mateh. If it fires, then the next
riaitehs i bested at & lesser corment. IF it doesn't
fire, the next match is tested at a higher cur-
rent, Thiz pattern is repeated for a sufficient
sarmple 1o give some accepaable degree of
confidence in the reliability walses thus ob-
tained. The results are statistically analyzed
by standard methods, This is called a
Bruceton test, There are several assumptions
made: 1) the results will show a normal dis-
tribution 2} there is some current at which
no mateh will fire called the no-fire current
level 3) there is some curment above which
all matches will fire called the all-fire cue-
rent level, This method has several inherent
problems, including giving only reliable in-
formation around the mean, and is only the
beginning in the analysis of the charactens-
tics of a match. Several of these statistically
derived characteristics acquired by various
sampling techniques give the published
specifications of the match,

Matches are also tested for their sen-
sitivity §o stray currents such as static, Again
this has been a property that remnins diffi-
cult to define and standardize. Sensitivily
to RF {radic frequency) has become o cen-
tral concern in the transporiation of electric
maiches already installed in fireworks. The
power and frequency of the source are ma-
jor considerations. Also the length (wave-
length multiple), oriemation and shunting
affect the results, Practically, electric
miatches have shown a susceplibility w ma-
rine band radios, Agmn, an excellent source
of information in this area is the Blaster’s
Handbook or IME publications.

All matches are expecied o be pre-
cise in their operation. Generally, a varia-
tion of 10% in firing current sensitivity is
acceptable for o sertes of matches. If the fir-
ing times vary greatly, one match in the se-
rizs might fire and break the connection be-
fore the other matches have a chanee to fire,
For this reason, ong never mixes matches
from two or more different manofactorers
of specifications in one series. For matches
in parallel, the problem is that the current
will be divided between circuits and matches
to the point that insufficient current is ap-
plied 1o any one match to initiate the firing.
There is a further complication if the ear-

Continued on page 16

Review

Continued from page 9

formaila was used 1o generate the number,

Gek +k +k,

where k_ is sensitivity 1o thermal stress, k_
is sensitivity to mechanical stress and k, is
sensitivity to detonation. The maximuon
mumber assigned to each factor is 1 fora
possible combined 300, Anything over 50
for a single factor is considered notably sen-
sitive. One immediately wonders if a sub-
stance with three factor values of 100, 0, O
is bess dangerous than a substance with three
wvilues of 50, 50, 50. 1 would think some
kind of nonlhinear scale might be warmanied,
Interestingly, the k, value is made up of in-
dividual measurements for ignition tempera-
ture, loss of mass after time atl temperature,
ignitablity by four possible sources, com-
bustion time, 2nd heating under confinement
{Koenen test). Each measurement is made
for various ratios of the binary mixtures. 50
you get the point, there is a great deal of
data, mirutely displayed on fold out pages.
Here we have some quantification we can
mine.

The highest number for the potassium
chiorateflactose pair 15 244 for an B0520%
max. As for potssium nitrateflaciose, it is
6% for about 65/35% (intrapolated). Those
of you making strontivm nitrate/lnctose
mixes will be reassured that they are con-
sidered rather safe.

1 provide a chart for the aluminum
mixes at maximuem G with percentape range
in parenthesis..

Alupminum alone as high as 32
Potassiom MNitsate (60-T000-305€) 83

Ammoniom abtrate T3 0ER) 135
Sodium Mivate (T0305%) 147
Strentinm Mitrate (B0/0%) 11
Mitroguanidine (G005 ) 122
Mitroguanidine {7030%) 134
Sulfur [ S0-60/50-40%) 42

Barum Peroxide (60-80040-205) 60

The aluminum was Carl Schienk AG,
Thihell Type L pyroschliff (0,05 mm) Mesh
270 or P fine as we used 1o call itin Ausira-
Lz,

The most inferesting comparson is a
i of ammonium perchborate (RO wnd lac-

Continued on page 11
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WPA WWB VII

Continued from page 1

Clive Jennings-White and Steve Wil-
son gave a demo of color flames. Things like
boric acid or lithinm carbonate or chloride
in methanol and chloroform. Just ask for it
at you local pharmacy. This is an old-time
effect from my vouth and the pyro evenings
with my chemmist father, There was an ex-
cellent semipar on sporis cannons by Ron
Imxon., 15 this ever on Wide World of Sports?
The handout was very mnformative. [ par-
ticularly like the recommendation, “Know
vour powder.” 1 sleep with mine and talk 1o
it dnily-the secret of my success. There was
o demonstration of willows, comets and
shells, made with vanous charcoals, All very
subtle. Im appreciation, the membership
chanted, “Hemp! Hemp!™ and crowded for-
ward to smell the smoke. There was also a
demonstration of sticky match. The one set
picce 1 saw burnt rather cleanly. The stiff is
viery wide, in order to stick to them pesky
recalcitrant lances. There were unasual aqua
stars, good orange, very good blue alumi-
num and more blue zirabe from Eric
McCaskie

The competition entrants and | held
our secrel blast within a Blast. Man, it's dark
oul there in the desert. We are the few but
thi proud. Not one single complaint, at least
that we are noticing. Poul Bregel and crew
(Chuck ond Sharon Gardas, Hal Kantrud,
Bill Marky et al.}, successfully broke the
Guinness Book of World Records total for
bottle rockets simultaneous launched. inten-
tionally. I think 23 cases times 15 gross,
along with a lot of other stuff. This does not
include the atternpt at the factory in China a
few years back. Remarkably good. There
was a guy on a bicycle with a pulse rocket
atiached to his back end. Gas from a pres-
surized tank passes a spark plug and sucks
kerosene into a long reaction chamber. The
whole thing glows as he mowrs around the
track. The amazing thing is not that it works,
baut that he does it

The high point of the flen market was
the number of outstanding T-shirts available,
The dnys were full of activities and semi-
nars this year, no way to do it all. Karen
‘Wilson held a children’s workshop this year,
Fred May tested an HDPE twelve-inch mor-
tar by semting off an unlifted (or was it up-
side down with one and half times the nor-
pial [ft). Just some mild damage from the

Chinese shell; he is applying for acceplance

from California State Fire Barshal. The
WA has bought 8 new container magasine.
Who lives in it during the year? The usual
pood supply of Class C from Gary Lillich
and Chuck Gardas, but the customers
seemid subdued this year compared 1o last
Mark Wray did his usoal excelleni job of
holding it all together with his anrouncing.
The afterglow’s were..well 1 didn't make
the first two, The Revaks did it all as usoal,
with help from everyone else. 1 get tired of
saying the obvious: some people do an ex-
cesxive arount of work so we can have fun.
Richard Cole. The Rhoads. Imagine that 1
have included a list of the attendees here. [
thank you, for what it's warth,

There were lots of interestung fire-
warks, Paul Bregel, Marvin McDaniel and
Rudy Schafner with barrages of salutes. A
2 million candle power, 200 second, 17
pound, sodium nitrate/magnesium flare from
TPL. Peters with a excellent kamuro, A huge
gas explosion with detcord and other things
from Ly Roberts, Jay Combs and crew.
Bill Page had some nice crossettes and a big
shell of shells. A sixteen inch shell was like
*“Waiting for Godot™ and when it happened,
timed willow 505, green 505 and willow
S0S, iowas over other shells. One of Garry
Hanzon's employees made a nice planet
shell. At the end, Bill Page shot some ouat-
standing Spanish candles. Some very good
shells were shot after the public display, in-
cluding a Taiwaness 127,

I think we might consider seating for
members next year, Wi need 1o give some-
thing to the public but we are a1 Havasu for
ourszlves, with money which we freely spend.

I have nodes and notes, many | can't
read or don 't remember the reference, There
was i grent many more things to do and see.
You should have been there. And if vou
were, don't read this article. There are sev-
eral articles published on the net. Some are
of the WPA home page.

The closing display was excellent,
tightly choreographed and full of fireworks,
Thanks to Dan Bamsaver, show designer
Mike Morrs, Pyrolectries” fining system and
all the people who did the work. The diver-
sity was great, And my experience was oaly
one, [ hope you had as good as time as [ did.
I might have had a lot of photos 1o publish,
but | lost my rolls of film. Of course, you
were there anyway, nght? 1 did like the pan-
orama | 1ok over the parking lot as the sun
was seiting and the first fireworks were
breaking in the clear gray sky against the
desert mountain background, Wonderful,
This is real fireworks the way we do it
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Review
continued from page 10

tose {200 with a mix of potasssium perchlo-
rate {70 and aluminum {304 The former is
G__ 213 and the latter is G__ 168. 1 once
made color fountains from a mix of the
former, Perhaps it would have been safer to
press fash powder,

There are endless comparisons: 240
different mixtures tmes 22 columns of in-
formation. You do the endless evaluation,

The second paper is Safety Charac-
teristic Data And Thermochemistry of
Ternary Pyrotechnic Systems. The systems
were Harium nitrate-sulfur-aluminum and
potassium pitrate-sulfur-lactose.

For the first, the fastest burning is
about &W1OFI0E, if | am reading the data
carrectly, The maximum expansion in lead
block (Trauzel) is for the same formula The
highest hazard number for the BNSA 5 173
for o T IOV2094% misx,

For the KPSL it is 199 for 601 Q30%,
The fastest burning 15 abowt 607103048 or
GO20020%. The maximum expansion in
lead block (Trauzel) is for 60/10/30.

HBoth ignition temperatures were
above 360 degrees centigrade. The calcu-
lated heats of resction for assumed reaction
producis made interesting triangle dingrams.
The calculated valuses for potassium nitrate-
sulfur-charcoal suggest a maximum heat of
reaction for B2 3(5%, which indicates that
the real products are probably much differ-
el

This 15 worth oblaiming simply o test
your memaory the day after you read i,

The feeling of reading the Case-
Former is reminiscent of the ene 1 used o
fieel, armed with high school Latin and in
conspiracy with some other budding imi-
tiates, when we would leave our descriptive
imvectives around the campus in our secrel
language. This is for someone who is
amused by cleverness and feels nothing is
above satire and lampoon. This is not for
sameone offended by the over-the-top an
of keen insight, endless grudges and intel-
lectual eliism. A good read for the pyro
anthropologist, | unashamedly enjoy it, to
the extent that | understand it; and 1 am more
in awe of the effort than appalled by the vit-
riol. Good fun if you are not a perceived
targe1 (this review was written by

", The thus obtained celebrity of the

Continued on page 16



New Fireworks Electric Matches

Larry Homan

Luna Tech of Alabama, o special ef-
fects company, developed an electrical con-
trofl and firing system, the Pyropak 1, for the
display of its pyrdechnic devices, This was
nn AC system with step down isolation trans-
formers. The system delivers 8 amps firing
currend in order to fire muluple electne
matches in parallel. Estes Solar Model
Riocket igniters were used. They were madi-
fied by insulating the leg wires for use with
the Pyropak system. Unfortunately, they
exhibited a one-tenth second delay before
firing and were not mechanically tough,
After a while, the matches supplied by the
manufacturer no longer met specs.

For awhile, the Atlas gashess maich,
the MD-105 (military designation ), was wuse-
ful for certain product ignitions but not for
flash powders. It was nominally a 500
malliamps all fire and 250 milliamps no fire,
Then ICT bought Atlas and, after a while,
the eleciric matches distributed to the indus-
iry were made in Scotland. These matches
were nvailable only in limited quantities and
did not meet the specifications required by
many fireworks users. Thore are currently
anly a few manufacturers and distribubors
of electric matches in the United States. The
primary brands are, excepting model rocket
matches, Daveyfire, Oxral and Pyropak
LCID, There are ongading effons to upgrade
these matches to meet new peeds and regu-
latory requirements.

The efiginal ZI3, Zero Delay electric
match, wis developed o insure the supply
of an electric match that would not have a
delay when used with the Pyropak [ finng
syslem and would 1gnite pny Pyropak prod-
uel. The pyrofechnic mix was based on a
potassium nitrate and boron system. It was
desipned as o safety match. extremely static
resastant, with greai impact and fricition re-
sistance. It worked well with the system kot
necded more current than the sandard mateh
and did mot meet the peads of some fireworks
users with other firing systems.

Based on experience in lighting sys-
terms, Luna Tech developed a controlber-re-
mote (master-to-slave) system based on light
dimming operations, This was o eliminate
the tangle of firing wires common in an in-
dustry that ofien wiilized nail boards. This
system, the Pyropak I1, has o controller tha
can run on LED volt AC or 24 DC and
downline is a [ system. The new limited
12

© Copyright 1996 All Rights Reserved

current system needed a lower current elec-
tric match, particolarly for long cable runs,
Originally, it used the Atas matches, but
whien they became anavadlabbe, a system was
designed to provide more safely in maich
use. Since the advent of electrically fired
fireworks displays, there has been a peed
for a reliable nontoxic electric mach readily
available at a reasonable price.

The comesponding low current match
wias developed, the Low Current Zero De-
lay {LCZD). This match met the industry
standards of 0.5 amp all-fire and 0.25% amp
no-fire. The recommended cumment for se-
ries firing is 0.8 amp. All pyrotechnic com-
positions in the electric match are lead fres,
These matches are friction and impact safe
under ordinary conditions, As a practical
fest, these matches will resist moderate
blows from a hammer and being scratched
across sandpaper. The leg wires are tin
coated for cormosion resistance during loag
term storage. The zip wire insulation on the
legs is polarity coded by a stripe on exch
wire, This is intended to help insure proper
connectiuns during series wiring. Leg wires
come in various lenpths, bot the mos use-
ful on site may be the six-fool {Iwo meters)
coiled leg wires, The wires hove been rolled
into 3 small non-fangling “one-size-fits-all™
coil which allows only the amoust of wire
that is needed 1o be withdrawn; the fest re-
mains neatly coiled. The arrangement also
seems to reduce RF sensitivity in prelimi-
nary lests.

The LCZD 15 the first match devel-
oped and mass produced by fireworks
people specifically for firewarks people.
There were three main goals motivating this
fifteen year project: 1) Supplying the need
for a specific electric match for Luna Tech

events and appropnate for wse with Pyropak
systems. 2} Provide an electric match for

customers of Pyropak systems and product.
3) Dievelop an electric maich that would
exceed anticipated regulatory requirements.

More agencies are implementing stan-
dards for the use of electric matches in fire-
works use, The Department of Transporta-
tion has recently prohibited the ransporta-
tion of electric matches in the leaders or lift
of aerial shells, The Amenican Pyrotechnic
Association is alempling 10 resolve some
of the problems associated with the use of
electric matches in acrial shells and has ob-

tained a temporary exemplion from this
requirement, The Burean of Alcohol, To-
baceo and Firearms has prohibited the stor-
age of electric matches in the same maga-
zine as fireworks. On the contrary, recent
developments in redgulations may reguire
the use of electrical firing for large caliber
aerial shells.

A denvative product developed as an
of fshoot of the onginal expenmeniation with
bridgewire compositions led toan even safer
eleciric match, the Flash Match. This maich
can be heated in o microwave oven until the
wire insulation melts, then cooled and fired
in the normal fashion. It will alse survive
50 shets from a piezeelectnc igniter, It wall
survive the sand paper and hommer test.
Holding the match head in the Aame of a
common cigaretie lighter melts the solder
of the lead wires, the head falling 1o the
groanad, before it wiall ignite, This is hardly
definitive but is something any fireworks
operator can do in order to get some rough
idea of the safety of matches. These matches
have been HERO certified and approved for
use on ABEGIS equipped naval vessels. It is
the closest thing 1o a safe match ever devel-
oped. specifically for the use of the pyro-
technics industry, It is being examined for
exemption from several regulations now ap-
plying 1o all maiches. These matches take a
higher current to fire under nomal usage.

Match developments by Luna
Tech, as well as other manufacturers, o meet
the changing needs of the industry are a con-
tinuwing process. The sucocsies are poing to
play an imponant role in the pear future of
firewoarks display, expecially the preparation
and transportaion of hreworks, Safety,
reliabilitry and compatibility will be the
mdsl imiporian properties. [ remans bo be
detlermined, by testing in the markel place,
whelher these, or any, efforts hove been suc-
cessful. One thing is probable; some aspects
of hand-fired shows will be mrer.

Speciflications LCEZD  Flash Match

All Fire 0.5 amps 4 amps
Mo Fire 0.25 amps | amp
Resiwtance  1.4-01.6 ohms 0.9 ohms
Thermal! 48 howrs at 75 C
Stability 24 hoars at | (W) °C
Testcwrrent <50 mA® <200 mA*

® Level recommended by Du Pont
Handbook is one-fifth of the manimum fir-
ing current. This value gives a five fold level
of safety, The IME recommends a permis-
sible maximum test current of 25 milliamps.
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Quick Match: Its Construction and
Manner of Functioning

K.L. and B_J. Kosanke

The last few vears, we have occasionally investignicd some
questions about quick match, We plan a series of short articles on
this work, reporting on: methods used w slow its burn rate, the
length of time for the cotton strings to lose strength afier burning,
the effect of humidity on its performance, the reasons fior its failure
to function properly, and some suggestions for possible improve-
menl. However, before presenting those things, this first article will
et the stage by discussing the manper of constroction and func-
tiering of quick match,

Cuick match consists of black match in a thin koose fitting
sheath of paper, gencrally the paper sheath is called the “maich
pipe"” and sometimes quick match is called “piped match.” Sec Photo
1 for the appearance of biack match and quick maich. The match
pipe may be pre-made and a length of black match slipped into it
However, while this works well for making short lengths of quick
mnich, such a5 needed for shell leaders, longer lengths, such as
neaded for fusing lancework, would need 1o be spliced together. As
an alternative, and ithe most common method used commercially,
the match pipe can be formed in o continbous process around a
very long length of black match. Traditionally, the match pipe in-
cheded an inner wrap of thin wax impregnated paper for moisture
protection of the black match core. More recently, somse manufac-
turers have used plastic laminated paper or other similar means o
provide the meadsiure prefection,
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Photo . Two examples of black match (left) and an example of
guick maich {right}.

Bilack match consists of a collection of thin strings, most com-
monly cotion, that have been coated with a slurry of Black Powder
and binder in waler, Manufactirers may use commercial meal Black
Powder, a mixture of commereial powder and rough (hand made)
powder, or rough powder alone, The individual strings are typi-
cally pulled over a number of rollers immersed in the sharry, then
brought together as a bundle and pulled through a funnel shaped
orifice 1o remove the excess Black Powder maxiure, The wet black
meatch is usually wound on a frame for drying before it is used to
make quick match. However, some onental manufacnirers use wet,
or at least damp, black match to make their quick match. One varia-
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tion in making black match is to apply a dusting of meal powder Lo
the black match while the match is still wet. This so-called “dusted”
match is reputed to ignite easier and burn faster when made into
quick match,

Black match typically burns at approximately one inch per
second, The same biack match, when sheathed 1o malke quick maich,
tvpically burns about 100 umes faster, at 1010 20 feet per second.
Oee hears three common explanations for the accelerated burning
of black match when wrapped to make quick match, specifically:

I} The black match burn e incremses because of s being
starved for cooygen under the paper wrap,

2} The increase in black match burn rate is the result of
burning under increased pressure because of the paper

WEAR.

3% The burn rate increase is the result of a transition from
parallel burming to propagative burning induced by the
presence of the paper wrap,

In Large part, the first explanation can be dismissed on theo-
retical grounds: there is no scientific hasis for burning accelerating
becanse of the lack of exygen. In the first place, Black Powder is
not dependent on atmospheric oxygen for burning. More over. al-
mospheric oygen is a more energetically favored source of oxy-
gen than potassium nitrate, and if anything, can only serve to in-
crease buen rate. However, the main reason fof rejecting this expla-
nation is that it is contrary 1o common experience. For example,
consider a case where a thin trail of fine (mixed particle size} com-
mereial Black Powder is burned on o surface, The raie of burning
will be at beast several inches per second. When this same powder
is tightly wrapped with threads to make visco fuse or when com-
pacied inlo a casing as a rockel motor, its burn rate falls to less than
half an inch per second, This slowing ks contrary to the prediction
of accelerated burming when Black Powder is starved for oxygen
by encasing it
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Figure 1. Graph of Black Powder burn rate as a function of
ambicnt pressone.

The second explanation has a potential theoretical basis to
support it; burn rate does generally accelerate in response 1o in-
creasing ambient pressure, This is expressed in the bum rate o
Vieille equation (1)

Continued on page 14
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Contineed from page 13

R=AP"
where
K is linzar burn raie,
P is ambient pressue, and
A and B are constants.

For Black Powder, burn rate increases with pressue as showm
in Figure 1, previous page, (based on the constants given by
Shidlovskiy). Two things should be noted in Figure 1: first, ambi-
enl pressure must fise o approximalely 265 paa for the bum rate
of Black Powder 1w double; and second, that the effectiveness of
rising pressure to increase burn role lessens with increasing pres-
wre. Obvioasly, the pressure incrense needed to even double the
berm rate for black match is much greater than could ever possibly
be contained by the paper maich pipe, let alone the hormendous
pressure increase needed for a 100 fold increase in bam mte. Ac-
cordingly, this second possible explanation must also be rejected.

The third explanation for the accelerated bumn rate of quick
match is that it is a transition from parallel to propagative burning.
This explanation was articulated by Shimizu (2), without using the
termis parallel o propagative barn type transition. (For a more com-
plete discussion of these erms, see reference 3.) Shimdzu uses the
amalopy of a candle flame, When a barrier obstructs a candle fame,
see Figure 2, the flame wends 1o spread ow along the barrier,
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Figure 2. The analogous burning of a candle and black
mintch in the presence of an obstruction,

He likens the unobstructed candle flamic o the busning of
black match. When the black maich has burned to the stam of the
match pipe, the pipe-at least emporarily obstructs the flame. Some
of the flame is deflected out of the match pipe, bt some Name i3
also deflected into the “fire path™ between the pipe and back maich,
This Mame entering the match pipe causes the ignitton of an addi-
tional amount of Black Powder on the surface of the black maich,
Because more black match has ignited, addional flame is produced,
Some of this flame exits the match pipe, bul some penctrates deeper
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into the pipe igniting sill more black match and producing sl
more flame. The process continues accelersting as the Mame races
along the fire path between the black match and maich pipe. In the
process, the pressure inside the masch pipe does increase, but very
much less than that which would be required to explain even o
small fraction of the increase in the rate of burning. Nonetheless,
the increase in pressun: has important mamiaficanons, The aceelera-
tion of burning of black maich increases 1o the point where the
internal pressure exceeds the sirength of the mawch pipe, at which
time the pipe rupiures and further acceleration of burming ceases.

In addition to there being a sound physical basis for beliey-
ing Shimizu's explanation, he conducted some supporting experi-
mients, In these tesis, the paper match pipe was replaced with metal
trbes. As expected, burn rate increased bevond that found for pa-
per-piped quick moich, because of the higher pressures tolerated
by the metal wbes before rupturing. Further, the studies we have
conducted on queck match support or are consistent with thnt ex-
planntion.

With Shimizy's explanation a5 the basis for understanding
the manner of functioning of quick match, future slvort articles will
report on methods that can be used 10 slow the burning of quick
match, the time delay between the burning of quick mateh and the
loss of strength of the cotton strings, the effect of absarbed mols.
ture on the performance of quick match, a discussion of malfunc-
tions associated with quick match, and some suggestions for posa-
H}' il‘rl]'h'l‘.‘l'n'ihg the [rErfﬂrlﬂ:u'll':q: al |:'|u1|:1-: match nirder conditions of

prolonged high ambient humidity,
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1) AA, Shidlovskiy, Principles of Pyrotechnics 3rd edition
[translated from Russian] Mashinostrovenive Press, 1964,
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3) K.L. and B.). Kosanke, “Parallel and Propagative
Buming," Pyrotechmics Guild hrrernavional Bulledin, No.
79, 1992,

Announcements and Notices

O a space avaiable basis, members of the WPA may
place announcements and notices in the Newslerter,
They should be related to fireworks and be of use to the
membership. Neither the WPA nor the editor endorses
any of the products so listed. The following
announcement is placed as an example, but is alse a
real notice. There is no charge for this service.

Mow available, a professionally shot video of the Western
Winter Blast WTI(1996) festivities and the entire spectacular public
display 1o animated music, See the interesting sections of feclures,
Mving anvils, Class C firings and the record number of bottle rock-
els shot at once! Order 1oday and receive the first run of this new
video, Only 516,95 + £3,00 ShippingHandling ($6.00 Canada/
Mexico), Make check or money order payable to: Flamingo Land,
PO Box 13659, 51 Paul, MN 55110 Ask for the WWE %6 video.
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Notes from the Overground

Contnoed from page 2

associotion runs, | have noted that much of this policy is commenly
ignored. 5o | see no reason 1o honor some and ignore others, Dur-
ing my fireworks career | have benefited greatly from things 1 ac-
quired through ads in pyro-related publications. In the age of twemty
million dollar a year actors and basket ball players, [ think it rather
elitist to presume that we are 100 pure in our enthasinsm o deny
others who might not be. Most of the things offered in such ads do
not make the purveyors wealthy but disproportionally enrich the
recipient.

These rotices must be rather small and provide something of
value 1o the membership. For now [ will be the judge of merit If
there 15 sarious abjection o this policy, please contsct me; [ don't
want bo do something that offends a significant number of the mem-
bers. There i3 always the type of member that prefers w object by
rumor. As always | will ignore such makcontents.

The daunting thing about fireworks is that each year we must
begin again, fighting and working to see our efforts in display. Fire-
works don't just happen like Spring, but face constant and deter-
mined opposition from often reasonable and otherwise intelligent
people. 1 would be paive to suggest that we did nol need to con-
tinue incessant political activities, mainly organized through industry
groups. Yes, as flaky ond self-serving as these groups initially ap-
pear, they are ultimately effective, Government regulation is often
a dynamic balance between competing ideas and economics. If
everyone is selfish enough and vociferous enough, then all will get
some fair amount of attention.

Monetheless, 1 still feel that our best weapon is the safe and
legal public display of fireworks. Nothing works better than beau-
tiful fireworks safely viewed; nothing works worse than children
injured. 1 am enthralled with Class C fireworks. There is nothing
like ir. I like to watch them, then disassemble them in order to ses
what makes them work-very instructive. But if the industry does
nol promote more safety and is seen as constantly apposing effons
m safety improvernents, then [ will be sorry but amenable 1o sesing
apen Class T go.

The Blast was a blast for me. See my comments elsewhere. |
am amazed that there are people who find something 1o make them
mad. disappointed or bored with the weekend. This is it, folks: fire-
works, plain and simple. It doesn't get any betier except in your
imagination. Just enjoy yoursell or make room for someone else at
the firing line. 1 cenainly had my moments of enjoyment and in-
tend to be there next year,

I had several inquiries about things scheduled for the News-
letter. In all things to do with Love, as in the Love of Fireworks,
many promises are made in the moment of passion, with all good
intentions of carrying them out. Alas, in the days that follow, some
of the ardor subsides and the realities of life intrede. In other words,
I haven't gotten it done yet,

1 want to thank all that are helping with the Newsleter. 1
have acquired quite a lot of material, enough for several issues. |
hope to make ammngements 1o put some of it on-line, [ am hoping
1o begin publishing again the $hell and Formula of the Month and
the Pyro Celebrity articles, personally favorites of mine that often
get bumped. [ apprecinte all the support [ have received, it helps me
decide what 1o publish. | am always glad to hear criticism of my
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mieager efforts, because that means | am about to receive some
material from semeone more capable than [, As always, [ am look-
ing for a variety of interesting items. [ would particularly like very
short articles on any subject with an accompanying photograph.
Very good is some aspect of a display or a device. Put the body or
foce of 2 WPA member in the photo, That makes us think we have
something to do with fireworks. Otherwise, it's the pyro diary of
Lary Homan with travel photos.

Continved from page &

I kad remembered to fake something along. like the keys. Why do
locked doors always swing shit? This is when I discovered that a
lor of aduirs are up late af night. Ome should not put any false fronts
up when meeting new people. I was sincerely sorry abour her hair,
although it was a different look. [ too think fireworks are a good rest
of realiry. I have often wsed them at importiant moments iy life,
with variable success, Unfortunately, I still have no make mine.

Thoughts on Quickmatch

Larry Homan

Many years ago [ had need 1o manufaciure my own maich
for setpiece construction. During that time [ was eager (o leamn how
match bumt. | considered it as a pyrotechnic composition burning
in & container (the piping}, which produced hol gases and particles
that tended to expand into the container, As the gases expanded,
they traveled down the container. If the 1emperaure of the gases
and particles remained high enough then more remote black match
(down the piping) ignited and sustained the continuous reaction
ontil the match was exhavsted, As the gasses expanded they would
cool. Heat was also loss to the system through heat transfer. The
biggest Joss might be due to the rupture of the piping. But some
estimeate of what was happening could be made.

As experiments, | placed a short piece of black maich in one
end of the piping and another in the far end, sealing both ends, and
determined how far the reignition could occur down the empty pip-
ing. | attempted to time the spead of the match under various con-
ditions, but with inadequate equipment. [ did wind some back and
forth on a sheet of vertically supperted plywood and video taped
the burning. Some timing could be estimated from a calibrated tape
playback. I attempied to calculate the effect of the rapiured piping
by using tubing that would not mupture, but the limes were very
hard for me to record., even wiath tiny Wwire senson,

To estimaie the thermodynamics invalved, | used textbooks
on steam from the family business. We had boilers and steam pipes.
In such texts, heai boss and transfer are covered in detail, afthough
fior water at high temperature and pressure. Using this simple model,
a reasonable agreement between prediction and reality could be
reached, However, this was all based on the estimates of heat loss
and transfer, The biggest factor scemed to be the rupture. One could
get about any answer one waniod,

The point is not to offer a solution o the problem but to sug-
gest that the model might be relatively simple. There might not be
any special effect from the tbing other than containment [of rup-
ture) and heat transfer, This may simply be o gas going down a
pipe, and if hot enough, relighting the gas producing composition.
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On-line

Continued from page 6

ing convenlion news, compelition rubes,
elections and more. There are two recently
formed rocketry lists, HPR for high pow-
ered rocketry and AmBocNet for amateur
rocketry, Each of these mailing lists 15 md-
ministered by & list owmer. You may conlact
the mailing list owmner of information about
joining these mailing lists.

PMIL list owner, Framk Heasley
<fheasley @ chemistry coms

Show-Fire list owner, Murr Rhame
<murr @ vaelLacts

PGL list ownee, Mark Buda,
<huda@sar enel.dec come

HPR & AmRochet list owner, Jermy
[rvine <jjirvine@ cybergBLooms

For quicker response, you can get de-
tniled information about these mading lists
by sending the following Email to
wlistproc @vnet.net=, The histproc will au-
tomatically send a replay for each list re-
quested.

To: lisiproc @ vael.ned

subject: |

Infor prnl

info show-fire
info pgi

info hpr

info amrocknet

Excerted from an on-ling aricle by
MurrBhame, address, <mum@ynelnet= of
wpnEbbs cruzio.com and submitted by
Drave Steinan.

Reviews
Continued from page 11

disapproved might be actually some kind of
honor of distinguishment. One has to be
smongst the chosen to receive it but one can
buy a compendiun. The Casing Former is
something you would get if vou had every-
thimg ¢lse and still were not happy. The § &
M opportunitics ane twofiold: feel 8 mob in-
chnaation toward difference or risk differ-
ence, [ one can simply enjoy a good effort
ol equalizing the pretense of awhority. Be-
ware of misbehaving in the fireworks world,
we now have our own watchdop, Keep an
eye oul for periodic advertisements for the
pubnlically available version.
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Message from Dave

Continued from page &

up EVERY year. And he does so0 with a
smile. Thanks Steve. Many Thanks to
Forrest Rhoads {Steve’s dad) for all of his
time as Secretary fast year and for stepping
up to do it again. It really helps, and I really
appreciate it

Matt Riley has Ioaned us his lighting
and sound expenise almost every year; his
wille Susan has always stepped in 1o help
wherever necessary. Thanks Rileys! And last
but nowhere pear least . Richard Caole. This
guy has been running the vending at the
Blag for every single one, and he has done
n helluva job. The flea market is always a
hit; and the class C vending this year was
excellent. Rich, you just kesp gemting bet-
ter. Thanks.

I think thai’s all folks, If you've gol a
problem, comment or suggestion, feel free
1o coniact me, preferably lale at night oF very
cafly in the morning. We can always use the
inpt.

Till mext ime,
[vad

Electric Matches

Continued from page ten

in parallel, the problem 15 that the corment
will be divided between circuits and matches
i the point that insufficient current 15 ap-
plied to any one match (o imitiate the hinng,
There is a further complication if the cur-
rent pulse is not bong encugh io allow a cas-
cading sequence of matches 1o fire, leaving
spme uafired. This can result from unbal-
anced resistancs or variation in match sen-
sitivities. Also match heads can be fused
after firing. greatly aliering the resistance
values of the circuils,

There are several other kinds of elec-
tric ignition devices pot covered in this ar-
ticle, One of the newes is the SCB (Semi-
conductor Bridpewire), Another uses a clasp
to hold the leg wires, not a PC board,

Technical information can be re-
viewed in the Encyclopedia of Explosives
and Related Items, the source of some of
the information in this article, including the
equation for testing bridgewire composi-
tioms,

Calendar
WPA or Fireworks

Larry’s Birthday
Jume 21, 1996
Mo live gifis this vear.

July 4, 1996
(Hficial anything goes day.
Must be disguised as display.

Summer Fireworks Festival
July 15=19, 1996
AuburnWeedsport, Mew York
Holiday Inn
Contact: Charles Hill
4533 Foster Valley Rd
Endicon, MY 13760
Ph. (607 748-0067
Fax (607} T48-0850

PGl Convention registration
Deadline: July 22, 19%6

July 31, 194
DOT match svemplion expires

PG Convenition
Muskegon, Michigan
August 11=16, 19596
Sec=Treas. Ed Vanasek
18021 Baseline Avenee
Jordan, MM 55352
{612 492- 20K
edvanasek @ aol.com

The International Sy mpesium
on Fireworks

September 16-20, 1996
Oiflando Flornda

Conlact: Your bank,

Deadiine for UN Shipping
October 1996

Guy Fawkes Day
Movember 5

5t. Barhara's Day
December 4

Patron saint of gunners and
pyrotechnicians

Proposed Fireworks Day
Longest Might of Year
Alternate: Larey's Birthday
December 20, 1996
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