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Making Yer Own Electric Matches

By Harry Gilliam (Skylighter, Inc.)

Editor'sNote: | got thisarticlefroma e-zine of Skylighter
(withtheir permission, of course). They sell chemicalsto make
fireworksand other pyrotechnics. Thisarticleisuseful to rock-
eteers, because igniting rocket motors is always an issue. A
reliable electric match isessential; particularly if you are fly-
ing clustered motorsin a design. If you decide to make your
own; please remember that working with chemicals can be
hazardous to your health. | recommend calling the folks at
Skylighter for tipsand other safety precautions. Also, you may
need a LEUP permit to buy certain chemicals.

An electric match isa small device essentially consisting
or a couple of wires attached to a small explosive composi-
tion that goes pop when you apply a current to the wires. The
explosive power is not too much greater than a toy cap, but
more than enough to ignite just about any firework device.
They are designed to be used one time and thrown away.

Severa years ago, my friend Phil Martinez announced
that he was gonnastart making el ectric matches commercially.
My cynical unspoken reaction was"here goesyet another oth-
erwiseintelligent fireworks guy, trying to reinvent yet another
pyro wheel. Ho humm." Phil, of course, proved what a com-
plete duncel was. He now gets ordersfor more ematches than
he can he can sanely copewith and it just keeps getting worse!
His particular claim to fame is an ematch that is generates a
hotter flame than the others do. He and | do some horse-trad-
ing now and then and after one particularly profitable esca-
pade (for him, not me-I practically gave him athoroughbred,
thinking | was getting rid of anag.), he, feeling sorry for me,
sent me this note along with a box of circuit-board looking
strips:

"I have aquantity of copper-clad stripsthat | used when |
first started experimenting with e-matches. | have approx. 600
pieces each measuring .4" x 4.5". What | used to do is spiral
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wrap the nichrome wire around the strips and then apply stain-
less steel soldering flux to one side and solder using the flank
of the soldering irontip. | would then flip the strip over and do
[solder] the other side. Thiswas followed by aflux-neutraliz-
ing bath of sodium bicarbonatein water. Theignitor chipscan
then be cut with a pair of scissors from the strip. All of the
strips have arouted edge so that the finished product will have
the nichrome spanning an unsoldered step on the tip of the
chip (for better contact with the pyro comp). There are 2 vari-
eties of foundation board: approximately 200 pieces of aflex-
ible board that is no longer available, and the rest using the
conventional woven glass laminate material.

If you want these let me know, as | no longer use this
method and they are cluttering-up my work bench! Perhaps
you may want to include one with a nichrome wire order, or
start to sell them as a product offering to go along with the
wire. By theway, maybe you can hire some itinerant workers
like your neighbor Linda Chavez ! That way you can reduce
the price of your chemicals. Just don't run for public office
(ha-ha) [very funny guy, Phil is, haha]. The following are 2
fluxes that work on nichrome wire:

"Dunton's NOKORODE Tinner's Fluid"
M. W. Dunton Co.

3 Bridle Road

West Warwick, RI 02893

(401) 821-1832 www.nokorode.com/mwd

"Oatey al-purpose Liquid Soldering Flux"
Oatey Co.

4700 West 160th Street

Cleveland, OH 44135

(216) 267-7100

Both of these might be found at Home Depot, Lowe's, or
aplumbing supply store. They both contain hydrochloric acid, )
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ammonium chloride, and zinc chloride and as such require
neutralizing in sodium bicarbonate/water solution and athor-
ough wash in clean water afterwards! They are packaged in 4
0z. squeeze bottles and cost ca. $5.00/bottle. Let me know if
you have any further questions.”

So, in case all this escapes you, what we have is a small
buncha the foundation boards that Phil used to use to make
his ematches with. We also nabbed from him aroll of the self-
same nichrome bridge wire he usesto make hisematches. You
just diagonally wrap thelittle foundation board stripswith the
wire, coat the boardswith solder, and then snip off little bitsto
make yer ematch heads. Solder a piece of our shooting wire
onto back end of the match head, one lead on each side. Fi-
nally, you dip the nichrome wire-end of each match head into
yer ignitor composition(s) layers, let dry, and you have are-
ally cheap electric match. Such matches can cost aslittle as 5-
10¢ each, vs. $0.75 and up for the store-bought variety.

Each bag of foundation boardsisenough to make between
180 and 200 el ectric match heads. Ematch Foundation Boards,
10 to abag, #ZGN5035 $7.50

Nichrome Bridge Wire, 10 feet, #GN5020 $2.10

Shooting Wire, 500 feet, #GN5010 $23.50

Ready-Made Electric Match Heads.

If, after reading the above, you find you are either disin-
clined to make your own ematch heads or are truly one of
life's sol der-challenged relicts, you may want to consider buy-
ing electric match heads ready made. Thereareno bridgewires
to solder; they are already soldered in place. Just solder your
lead wires on and follow the easy directions (read below) for
making ignitor composition and coating the match headswith
it. 50 match heads to a bag (includes match making instruc-
tions). #GN5030 $7.75

Making Electric Matches Using
Skylighter's Electric Match Heads

Skylighter's electric match heads are made for us by a
rabid golf widower, who has nothing else to do. Comparable
to Davey Fire matches, each has a thin nichrome bridge wire
to convert electrical energy to heat. A minimum of 0.5 am-
pereswill cause the bridge wireto heat and then break openin
afraction of a second. Therefore an extremely heat sensitive
ignition composition must first be applied to the tip of the
match.

The composition that providesthisheat sensitivity iscalled A
a primer. WARNING: Primers burn and primers explode.
Therefore it is important to use as little primer as possible,
and then overcoat the primer with another composition which
isless sensitive but will take fire from the primer and give a
flame spread.

Here is a method for making electric matches that pro-
duces excellent results:

1. The twin lead wires should be soldered in place. Cut a
piece of twin-lead Shooting Wire (GN5010) to length. Split
the two leads apart and strip about 1/4 inch of insulation from
each lead. Solder one lead on oneflat side of the match head,
and the other lead on the other side-it doesn't matter which.
Make sure you solder these to the back end of the match, the
widest part. Thisleavesthe narrow part, thetip, clear soit can
be coated with primer.

2. Coat tip (1/32 inch to 1/16 inch) with primer using the
formula below. Allow to dry approximately 1 hour.

3. Recoat with H3/NC or Meal D/NC - 1/2 to 2/3 of full
length of match. Allow to dry overnight. NC is nitrocellulose
lacquer. H3is Shimizu'sformulaof 75% potassium chlorate +
25% airfloat charcoal. Meal D isavery finecommercial black
powder. High quality, ball milled powder will work, too.

4. Afinal coat of 5% NC lacquer isoptional but isrecom-
mended.

Primer (also known as Dark Flash)

This formula has been used both for breaking crossettes
(hole shot) and also in torpedoes (gravel variety). It is well
known to befriction and impact sensitive. Thereforeit iscriti-
cal to make and use as little as possible.

Mixing instructions:

* To 5 grams of 200 mesh or finer potassium chlorate,
mix a 5% nitrocellulose (NC) lacquer solution to achieve a
syrupy consistency.

* To this mix 5 grams of antimony trisulfide (200 mesh
or finer). Stir gently until a smooth homogenous mixture is
obtained. Add more NC lacquer to maintain a syrup consis-
tency. If it starts to harden or thicken, thin it with acetone.

We recommend testing 5% of each batch made, oncethey
aredry. Usea"AA" battery to apply voltage to the lead wires.
The finished match should give a small snap and then burst

About this Newsletter
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with "SUBSCRIBE" as the subject line of the message.
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(" into flame, similar to a book match.

Electric Match Tester. Thisis a specially made low-volt-
age continuity tester that will tell you if your electric match
will fire. A standard continuity tester will not work-it gener-
ates so much current it will actually fire the match. Our elec-
tric match tester is roughly the size of ahalf-dollar. It hasa 3-
volt lithium battery which should last five yearsor moreand a
red LED light. The measured current through atypical match
and lighting the LED islessthan 10 milliamps (mA). Although
well below the 50 mA maximum test limit, all precautions
should be taken. All personnel should be distant from devices
under test. Especidly if you make your own ematches, you
should alwaystest your matches before attempting to usethem.
#GN5005 $14.95

Phil's Electric Matches. Finaly, if al this chatter about

N
Phil's ematches has you salivating, you can buy the real thing

and see why Phil made a fool out of yr. hmbl. prop. These
matches have 6 foot long yellow lead wires, and do not have
the plastic leeve covering the head that the Oxrals do. Elec-
tric Matches, E-Max Brand, 10 to a pack, #GN5003, $9.45

To order from Skylighter, just go to the Skylighter website
at http://www.skylighter.com and follow the instructions in
the How to Order link. Catalogs are $3.00 in the US, $4.00
outside the US. If anyone has questions, please give us a call
or email: 540-554-4543 hegilliam@skylighter.com. Our fax
number is 540-554-2849.

Skylighter, Inc.
PO Box 480
Round Hill, VA 20142-0480
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CCTEL - RockSim: Software That Lets You
Rocket length: 19.400 In., diameter: 1.573 In., span diameter: 6.073 In.
Rocket mass 62.491 g, Selected stage mass 62.4919 L L3 k
/] Design Amazing Rockets!
( D (o) RockSim is the leading software for designing rockets, and finding out
i ‘ how high they'll fly. With it, you can:
5 Yes! el mly\;;— * Design Any Size Rocket.  * Mix Motor Sizes In Cluster
%(l':s QR 6 o ik @Er * Use Any Size Motor. Configurations.
Fie Use . . .
A ZLDC, S S iSTe] 2| mimloik| ¥ * Create Assymetric Fin * Display .2D Layouts And
e Pt o Arrangements. Rotating-3D Images.
JE‘“’“ T i | e "ama ||| % Print Fin & Ring Templates. * View Annimations Of The
; ° T VN T N ) - * Find The Best Size Launch And Recovery.
2 [c6Q5 1 S64.20 140.10 12.92 593 2365 556,31 430 .
f-@- oa7s s iz =i i Parachute Or Streamer. * Predict Cyq and CP.
* Predict Altitude, Speed.  * Supports Up To 3 Stages
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RockSim Makes Your R

Just $95!
It costs a little more, but
it can save you Hundreds.

ocket Visions Come Alive!

a

Including Strap-on's.

Staging Events. * Graph Out The Results.

* Simulate Dual-Deployment.
* Determine Close-Proximity-
Recovery Launch Angle.

* Export Results To Any
Spreadsheet Program.

* Huge Parts Database.

* Use It To Teach Others

~ e About Rocketry.
= * Hold a Virtual Contest
" Against Your Friends.

Apogee Components, Inc.
1130 Elkton Drive, Suite A
Colorado Springs, Colorado 80907-8501 USA

Tel: (719) 535-9335 Fax: (719) 534-9050
Web Site: www.ApogeeRockets.com/RockSim.asp
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