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Guidelines for Preparing Manuscripls (1998) by The Newstollor Staff

General Pollcy:

This WA Newwshollar ks o vohiok for dissominating information about all preas of inles-
esl lo WPAmombars, 1lks o veloo borall WPA mombos, snd all poinls of wiew ane welcome,
Every latitude in the form and style of melicles b pamilbed, snd no rigid pattem for aither is
prescibgd, providad thal authors romodn wilhin W boumnds of qenarally sccepiod practices.
far respansible fownalism. The editisg style of n Nowsleties Sialf is Eriandly, and authors
will make the final decisions sboul whal changas, If ony, aro msds b holr mansenipls,
The receipl of all artiches will by sdnowiodged by o Communeations VP, who will also
peoeide A target date for publication. To the sl osban peossili, manuscripls will be
published in the cedar recolved and wilh o mirkmam omount of edilomel clangos. Authars
will receivi Bnal page proofs for appeoval and will mako (e fnal decision rogarding what
adng suggeslions are acoopiod,

Gonarad Wilting Styla:

Tha Mowslodins Sl s commiibod b puldishing oll manuscripls submitied by WPA mems-
bors, bl adbworonce 1o ho podicies oullingd Diekow | recoimsmandosd.

W Aokl o i of slaig ool jorgon. Tho Nowalebier ks a great way for members nes
mrrd ol b broadon holr knowlodpe. Chear wriling — free of slang and Jargon — is
Lhir sl altoclive wiy lo moke sy poinl,

B Mnke mn alfon b deline ablrovinliong o clamical formulas Bat mighi be fornign
1o follow WA momlions,  Many “common” abbraviations used by scientists ard
pyredochnicians oro nol Bad common o membors with less expebdence,

B Lo Mo “nctiva valoo” whonover possilie.

| Thi uno of “Shind pergan” (g sirongly encouraged, excepd in cascs whee it per.
san” Incroasos clorily

Formal:

Thar Newslelber Stalf s commitled to handing any manuscripl submitted by a WPA
mawber. Noverheless, @ groatly profers io receive electronically submilted manuscripts
prropared usirg) standard deskiop publshing softeare. Mast manusoripts submilled slec-
trorécally can be processed wsing softwane avalabés 1o Be Mewsletior Safl, Al the mo-
mant, lhis softwars Includes:

Pagamaker & for creating the newslatier

Office BT/0E lor ward processing, spresdaheets and graphing
ChemDra 4.5 tor chemical squations

Phatashop 2.0.5 and Canvas & for photos and graphics
Adobe lBusirador 6.0 for graphics

Endreaba 3.0 Tor rélensncas

The Newsletbor Staff has access to a wide varlely of olher deskiop publishing pro-
grams and hardware. Authors with questions or concerns about the preparation anior
subimission of manuscripls ans encouraged o conlacl Be Communicaions Vi,
Submlssbon:

A manuscripts shoukl be submiibed 1o s Communicalions Vies Prosidon
Conlael indofmation ls provided al Bhe Bolbom of pagoes 2 and 3,

tmlrumtnnﬁnlhhaﬂmﬂ'mhwnumhmmrﬂ:. Crearall aftendancs and
activity in the Class C fent wers alto af an all Sme high, The WPA has quickly become the
2nd largest pyro organization in the LS, and our combined talent is dowmiright impeessive,
For those of you who were unable b atiend e business mareting at e WS, itis our
pleasure to inform you St the WA has soveral new offcsms: Greg Boyd has taken over as
mmuﬂnﬂim“ﬂhmwm.mMthmm,
mmmmmmm::mwuam. These guys
are engrgetic, talented and committed to the b, W are all forfuninte to Fave them an
board, and the future of the WPA iz wery beight if we can continue to attract officers of this
J mhwmhum.hﬁbmdm;ﬁmmﬂﬂmm e are
feo lonper the small, infermal of pyro enthusliasts we usod 1o be, and we must
maks appraprate changes o deal with Ehe simple fact that cur membership is above 500
nrvl a8l groving,

mmwhmﬂﬂmmmmmvlﬂ-mhd‘-

mcter of the club as we know it W have a great oub, snd we loak farward to sefving ag
your lenders as the cub enters its socond decads,

From the Vice President by Grag Boyd

Members of the WPa:

Let me first thank all of you for alacing me to the offics af VP, I will do mry bast to make
HMWMMMmMH:;tHh-

W on D). would like to hear from all of you, Whare would you ke 1o see the
club headed? Right now we are locking inlo holding fwo “Pow Wew events®, il we can
generate encugh interest from the membenship. These events will be hadd o the Ay Hobsl
mﬂﬂﬁluhuﬂﬁhmm;numhmm.mﬂﬂhmmlmﬁﬂ
Mohave Indian Reservation. The ndans are Srewarks friendly and welcome us holding
eyl Bbne, hw,h-mm“umdimruthmuhmﬂmum
M.Mﬂﬂﬂpﬂﬂiﬂbﬂhhﬂﬂgmmﬂhﬂﬂ.ﬁhﬂhﬂhﬂl
lﬂ:mmm.ﬂmﬂhmmmumumnnhHmuahh-
Mmmmnhnbwmﬂwmm.mumnhm.i
you can. [t's a greal place to get fogether fo swap lies, The Southem California areas will
mhmnmmﬂmmm&um#ﬂmﬂmhmnhmh
Blast and Pew Wows, We will inform you well in wdvance when these mestings wil oceur

(rans.,
Mike Workman has taken over as Commundcations VP, Last Feirmi e what you fhink
ofhis first niswsletior, muuw-mmhnmwm‘:

{confinued on page )



(Confirsimd frovm page 5)

Comp Cormar™, In this section ha will introduce foemilss that we have trisd @nd found io be
wiarth reporing ta clulr memboers, 1 you would ke for us bo evaluste one of your lomulae,
please coniact M,

‘The newslotior i pul fogolher with arliclos pboeul wou and for you, It cannal happen
withoud wour inpul. Please submil aficles (o Mo, Your arlicles do nob have b be fancy,
ANYTHING that you find interesting is inlorosling b us,

The WPA Board ol Directors looks lorward 1o maving tha club in direciions at you,
tha club members, want to ge. Ploaso I us know whad you wanl. 'We ean ol be reachod
by phone, lefier or E-mail,

Grog Bayd, your ness Vico Prosident

From the Vice President for Communications by Mike Workman

Dhaar Moembsors,

This Is our first Mewslotier since the frarsiion o a8 new set of officars for cur WPA, |
wiould Bke 1o thank all of you wha contribubed wilh aricles, and with adwerisements for
making whal | bebeve iz an inferesing and fun newsletier. Golng forward, we will need 1o
keop the fiow of material at a high rabe 5o that we can publish our sewsletier more oflen,

Far all of you camefa bugs out there, pléase send mo your pletures of fha events you
altend, of e avents you instigate (legal of course). The aficars are planning same fun got-
. hogethars along wih the leadership of some of cur mone scthve rembars ke Kiel Adler
{pyro-shud), These should provide lots of good maieral woe can have fun with., For'Workman's
Comg Canner, | would appreciale your irvenlions, or leads onta good formulas that you an
willing o share wilh the mambership. in this printing, we have conlributions from scome of
tha gread folks of today's pyro community: 28 Bahr, Sleve Majdal, Chafay Wilson, and Guy
Lichterswalier. To all of you, tharks somuch for your Bme, effcrl, and sharing of expertiase,
You make this hobly and profession & kot of lun for s all,

I paracnaly considar itan honor b work with sl of you, The folks at lesa Pyra, Skylighler,
and Firafoo; have kindly advertised in this newslatter, 50 conslder stocking up from them al
Fango il you can, Your patronage comes back as support for your WPRA (and gur funl).

Thanks lar waling ma ints office &l (he business meeling in Lake Havasu at WAWVE #10,
I veas my first Blast and i cefalndy sn't my last If | have anything Lo say about i, Please
sand all iha ideas and anicles you can, and we'll put ouf the next newsletier much sooner,

‘Wi Regards,
VP mesalians

From the Secretary by Keait Nupuf

Sa.. you would lke 1o keap in boaweh wilh all of your WPS pyo flends du aoff
time. Thena is & great place o dothis: the WPA inbemst &.mall list sproar, m;:nnuﬁ:m
pasts in bwo ways, "List Fermal® or "Digest Fomat®, With lisd format, you will see ovary
message posted bo the group es i is posted i the group, With digest formal, you gét a
singia a-mall message at 5230 pm PST containing all posts for that day, If you have an
e-mail account and would like to take part in this greal year-round club acthity, send one of
ihe fallowing e-mall messages to: Hst-admingpyro.ong

To raceive messages in list farmat, the message should ba:
subscribe wpa-list youfdomain.com
T reddive messages In digest formal, the messags should be;
sithzcribe wpa-digest youfiidomalin.cam
{in both cases, you should replace "you@domaln,com®™ with your emall address.)

Fadll |k forward 42 inlesacting with a8 of you In cvberapace.

Kizath Mupuf
Secratany

From the Treasurer by Ghann Vodbanal
1850 WPA Finances

Simce my election in Febinuany, thene has been guite a bit o do:

Locating and obtaining the WA inancial reconds

Enitry of payment and depasit information staring from 1/88-present.
Cammunication with cur bank, Home Savings, o oblain missing bark statements
and ather detail,

Sending kedbers 10 (hose whaose chacks ware returned with insufficlont furds.
Reccociiation of bark stalemenis

Issuance of a formal request to the IRS fo change our fiscal year bo ond March 31¢
ralher than December 319 as previously adopted by tha memberahip at our
Fabruary S8-membership mesting,

Revigw of afl accouniing ransactions,

Freparalion of preliminary inancial statemenis for review by cur CPA
Communication with our CPA o prepare our 1998 Federal Tax filing,

Foliow up with State of California and completion of our Califomia non-prafit Sing,
Recaipt of rabums from cur CPA, and raview of returms for fling,

dis of 1131758, wa have §9,870 in assockation funds, 'With the abowe 1998 siatemenl
compilated, hase Homs eemain:

Prepare fnancial stabements for our short accounsing year of 171989 to 331/99
Provide board with a list of “mambans™ who have yel ko make gosd on HSF chacks
for suspension.

Submil Californda non-profit application,

Flle Ca¥ornia lax rebums.

Ensue pssociation finances can casily pass audil musber.

Aurangs sudif sondces Tof the peried foem 41950 to 3312000,

L

L o v oWy

L

VYYY
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Below is the Western Pyrotechnlc Association, Inc. {Continued fom page 7)

financial statement for the year ending 12/31/28. The Bnancial slalsmend 8 refiacts the calogarization
o page & bagad upon the moonrds we

Income received. | expoct to present sudit recommendations to the board for their approval io an-
Wekarni biia $185.52 sure that appropriale detall |s obtained and rotained.
Mambership Dues & $27 840.00 Yos! There has boen o lot of Hawewver,
Assessmenis the end of the fuses. Mmﬁrﬁfw :mm :mimﬁm
: IﬁlpaﬁHEmr!tsLAmiias $34,804.70 ) m:fﬁmmm Wis & pleasure to ba of sarvice and | ook fanward to
‘otal Income $62.830.22 '
Convention Expensa
Acvertising Promotion $3,030.92 Making Black Powder by Charfoy Wiison
Badge Holders $2025.62 from the winmer of the pyrogolf conlest al WAB 10
Display §10,150.17
Insurance-Display Liatity §3.797.50 CHARCOAL
Medical/Sa 23264 The seciel o fast black powder (BP) |5 tha . The socrat charcoel
uiamm-ﬂ' $1,750.00 for fast B dapends on Ilmiaclmr‘ gt kit
Heglshrahn Supplies $656.83 (1} e stariing matarials for pyralysis
Communications $08rT.50 (2} temparature and duration of pyrolysis
Sita Transportation $100.00 (3) enclusion of axypen
Seminars §2582.35 Ewan if you have a supply of excelent starti beriads far pyrodysis -
Sile Preparafion 5320177 ok being Gareful wilh 1o temgeralurs and duraiion of pyralysis. Unfortinatoly 1 Riare,
Suppor Services $3.753.08 ture about charcoal making in AFN and other pyrotechnic sources is s garbage. The AFN |
Vendor Infasinucture $1409.0 Enoklel maving charcosl by e relort mefhod” s bad information. Commercial s Soat
Vendor Tents, Tables, Chairs, Et $3454.71 P ":“’H’T‘::‘m -
:] B mot bum', fn :
;m:mmm ::;gg% as rocket nozzle maleral far high wmrm. IF you cook umm'ﬁm:am
Volunieer Incentives §117.05 bt g syl vt g A p A e
Roarn Comps 111481 malerial than meat people think, m"m“'“ﬂmﬁm:mwumm;ﬂrﬂ:
Shits. Moge, Pine $539 00 Felon tmust not alow frash air. Alr incraases Me ash percentage by burming part of the
Total Convention $42 61195 charcoal compleiely. | have lested charcoal from sticks that were abviousty nat comgilataly
c carbanized, and iram deep black crumbly sticks. The former is much faster than the latior.
General Operations Expense An interesting propelient that demonsirales Bis to an exreme was the 'cocoa pawdar
AdvertisingPromation SE23.00 m”‘“ F:'""'ﬂ 1:;“"": of the fngaﬂr ﬂ;rmr;h" war, Tha charcoal in this matesial
r] icharrad straw. o Far u s &h |
E::;nflamﬂ'waa Jg;gi for mire dabais ) iy ] sty of Fowder and Explasives,
; An inberesting but problematic which
I:;ms Ennﬂmmm ﬂ:fﬂ;;m nat caredul) is & thermal runaway, Mﬂmm mﬁﬁ: ?wmmmrﬂtﬂ ﬁ;ﬁ
Miscellanecus $743.97 6 much material is present, The bost procedure that | have yet seen s @ reton which is
Office Supplies ﬁiﬁlﬂ mmﬁhlnnuﬂnﬂnmnﬂyﬂrﬂzﬂz'ﬂ;. Thase of us whi lack such esoleric
. aq are left 1o try more artistic metheds, O
Corpoeation Fiing Fee $70.00 A ouioe e B I ot pep v OF et I v iaifion) Ul Sy
Taxes - Cithar £125.00 ky oo methed was devised 1o aveid the thermal
Total General Operations $13.258.10 Ihe temperaiure 1o some extent. The relort Gan is = si9ol pot 100d car with 1o 10 e
Officer S¥pends £1,765.00 sarted. Tabs are cuf in the side of the can, which are then foldad down over the lid. The
Prinfing and Poslage $5,775.03 mfﬂwﬁ 518 12 Inch shorter than the length of the can. The can should be packed
: a1 source, 1o gel things : b @ woad
_Total Expense $63 430.08 charcoal barbacug. Place the refort can in ggm m' ugwmwﬁ;{ fm
Met Loss §{599.85) distiiation will begin, and culgassing of the various products wil ignite around the base of

feantived on paga 10)



(Condinund from page )

thae can. This will be encugh heat io complebe the pyrolesls within aboul 30 minutes. When
ihe flames slop, ywou ane done. Don leave the can in the heat. To improve econcemy,
several of these cheap recycled retorls can be oparabed simultanecushy,

Saveral pedpia have ma asked aboul the staring malerals for making charcoal. A faw
Easl coasi pyrolechnists swoar that “maple” makes the bast charcoal, and that s whal
GOEX uses. Howeaver, the Berature cleardy indicales that White Willew, Eurcpean Alder
and Alder Buckihvorn were used in the heyday of black powder, Woba thal Elaphant brand
black poewdar |5 mas from charcoal of e Umbauba tres from the finges of the Amazen
jurgle in Brazil, Napoieon conquened Eurcpe with Alder based BP.

Raesearch indicates thal many good BP charcoals mey not have bean avallabls inthe

last cantury. Two thal | have found are Narmow Load Cottorwwood and Allanthus. Red Alder,
froemn e Nonlwesisn ULS., also makes a very fast powder. Keep in mind thal nome of the
speches vsad and documenied by the Europesn powder makers (as abows) ar native to
the UG, The fastest powdors tested In pyvogoll have baan Black Willow [T, GL and JF)
Aldar Buckthom (JF) and Mamow Leal Collomwood (CW), The conclusion s Inescapalie;
i ather fings bafng equal the apes! difenence behwoon ony wo black powadors i@ e
chancora) wead

PROCESSING

Mow Ehiat you have compheted Bhe mast important step = making high quality charcoal
= you may o an be create high quality BP from your charecal, The first thing you will nead
B a ball mil. A ball Hhiﬂm&ﬂmbnmﬂutmmwmﬂmmm,
Lisyd Sponenburgh has published & monograph (Bal Ml Theory and Prachice] that con-
tains plans for construction of a mill, However, the Lomone and Thumless rock tumblars
wiairk just fine, and both have the added advantage of using & hand nubber jar instead of
+ Ligyd's PVE jars. For miling media, lead rifle baks can be used, but coramic madia ob-
taingd from Coors Porcolain also works well. Fisher Scentific sells o mil media called
“Burundum® (FSC1237, cal no, 08-412-158] which ks very hard. (Also ses: Itpd
v, Lission ewans thomasnegister.comialciussionesaresiones, him)

Going by Lloyd's achiios, the mill is flled almast half Sull with madia, Then dry povwder
t0 be ground should be added to 1he poirt where media is barely visible when everything is
satied in. The firs crder of busirass is 10 ball mill e charcoal down 1o air-floal size, You
rmary nesd 1o mash the sticks wp beforehand to got it into the mill. Filing the mal complatehy
£ fhez lop with charcoal sticks will resull in a powder thad takes hess than 173 ol the valeme
af the mill afier 12 hours ol millng. Afler 12 hours, the media ane separated from tha
charcanl powdar with & 12 mesh bagked sleve, Beloma proceeding o the next siep, take the
time ip wash and sxaming the media, This exira sbep ansunes that the propestions of ingre-
dienls are correct. M you Snd pleces of dark brown partly carbonized wood i the save,
thase should be discarded.

Tha neut slep is to mil the sulfur and charcoal powder logethes. Theda are many
warkatios of sulfur thal will work just fine, but for sadety try 1o use thoss which ane not acidic.
“Flowars of Sulfur” or "Rod”™ Sultur, which are olbten very acidic, can be used to make ki
powder, bul this powdar should not be used for prieming slars (especially chlarabe-containing
stars), Forevery three parts of chasooal, you need two pans of sutlur. For instance, if you
craabad 240 pm of chanaal m.mﬂ}wmﬂlumlmm'ﬂmimmuruumr
ko give 400 gm of the chancoalisulfur mé. The mix i& miled for another 12 hours,

Finally, the charcoalisullue mix 8 maled wilh dry polessiim nirabe poveder, cutdeors
away from hablation, & 12 pound Lotone bamel wil accommodate 450 gm of nitrale plus
150 gm of charcoalsullur mix b give 600 gm of mill pewdar. in Bny case, uss 3 pars of
nitrabe Tof every 1 par of sullurcharcosl mis. Again, e media should be cleaned and dried

(eanlinued on page 11)

1d

(Cordinued from page 10)

bofore ihis step, 12 hours |3 plenty of ime for this nun. The result of this step will hopefully
be a procurser of Black powder with the Tamous TEMSM0 [15/22) Walham Abbey propor-
tians of potassiem nilrabe, charcoal and sulfar,

Onar safly precaution that should always be Sollowed is 50 clean the oulside of the
mill. Al leas! one reporied mill explosion was actusly dus (o a leakage of powder, which
ignitod culside the mill jar and igrited the contends like a frecracker Bise,

FRESSING AND GRAINING

Parhaps the most misundersiood aspect of powder manufaciuge is Bie need for pross-
m.mm:mmmmpmdurmmmmmmmymmhﬁhpmmml
bafore coming is o create hard and durable grains of powder. This doos nol Increass
ithe spead of the powder, In fact, powder which is faster than GOEX can be made by simgly
dﬂmpmhnmrl'lldl.l!lHuimhr.puahlngltirmghqﬂammmalmﬂmw.
When dry, powder made in this fashion should be sisved for size just ke afy grained
powder, It can be used as the “rough powder™ called for in many projects. One sure sign of
:;ru:uhﬂI:J'larmlanm'nflrdghuhmmmmﬂutpuwd-rmndaanmtdﬂmmmmw

Mill perwder can also b coated onlo rice hulls for filing shels. Whan coated 4:1 o 5:1
mﬂhﬂla.ﬂ%ﬂpﬂﬂmmﬂu&ﬂﬁﬂnﬂwwmw“mmhw
oar shells =4 inches and round shells 25 inches, A practical It powder can &9 be mads
:Irnplg.rwwmhpmwdarMMMﬂmm,mdmﬂngpﬁmmhmm
nary comat pumg wilh hand pressuna, then allowing the “comals” to dry far about B week,
This pawdar will be the most efficent use of the peaviiier for It - ard it is duralbile enough for
MW-MlﬁﬂmmunMMnmmmﬂﬁﬂtmmh
grains will not skard up %o rmmeming,

The process of “corming” the powder — that is, breaking up the large poliats with a
nammes — may ba the most dangerous aspect of powder making. One lachniqgue far doing
this hmmmmg:nfhmw4niuﬂnﬂlpdmnummLTmlamamﬂuamm
placed in tha bag and smashed with 8 2-pourd dead bliow hammer. The contents of the bag
i (e passed through 8 5 mesh sleve; that which remains is redniroduced to the bag and
then comied again, Polyethylens may not ba the safest miabérial 1o use dua fo staliz, Card-
baard has been suggested instead, and it is known that lather bags were wsed in the ald
days. Tho bag techrique keeps powder dust under conlrgl to some degres, Whalever
metod is used, it is a good idea is 1o anly com small amourts (ona or tw pellets) at a tma
and 1o keep the sieved and corned powder in a covered containgr in b separate location,

The following powder grain sires are the most convenient & makea, sincs ey wa
axclushva of each alker;

Mash Slize
Size  [passediretained) Typical Usage
1FA —3 {+5 Lift Fer LARGE shalls
ZFA, =5 +12 LHt for most shalls (=57 ball and =4" eyl
4F & =124 420 Lift for all snall shalls
=30 3 Bural for amal shalis or glitter
=38 F +100 Glifer
mizal =10 Fa-wat and re-gon,or use share meal

piwnder ks callad bor

foonfimued an page 14)
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PGI Convention - Stargate 1999

Firefox is now taking orders for free delivery
to the PGI Convention in Fargo, ND.

We are your complete source for all pyrotechnic special
effects, fireworks and rocketry supplies, and we will have many

specials at the trade show. Come in and see us in Fargo or
visit our web site at: http:fhome.if.rmcl.net/firefox1/

Order now for free delivery!

Firefox Enterprises, Inc.
P.O. Box 5366, Pocatello, ID 83202
Phone/Fax: (208) 237-1976

IOWA PYRO SUPPLY

Free Hazmat! 5% Discount on all orders.
— FREE DELIVERY TO FARGO CONVENTION -
Call early for convention orders - July 31, 1959 shut off date.
Just in: Limited supply of talian Parchiorate, Costl - $4.75/1 Ib,
$22.50v5 b, 542.50/100b; Original Aluminum Blackhead #C-500.
Cost - $18.00/1 Ib, $85.00/5 Ib, $165.00/10 Ib
We now stock Chinese Gourmet Perchlorate. It's Excelient — a lot
like Swedish Perchlorate. Cost— $4.00/1 b, $18.75/5 Ib, $35.0010 Ib
EXPERIMENTERS - We now have Microscopic Glass Bubbles with
AlR inside! The government is adding this to explosives to increase
and enhance explosive power. You experimeant - we know no recipes.
We stock 11 aluminums, 6 magnesiums, 5 magnaliums, lubes,
plastics, and a full line of chemicals.
Call or send SASE for price list:
lowa Pyro Supply, 1000 130th St., Stanwood, 1A 52337
Phone: (319) 945-6637 Fax: (319) 945-0007
E-MAIL: iowapyro@netins.net
WEBSITE: http:/lwww.netins.net/showcaseliowapyrosup/

E-mail: Firefox@pcaxxess.net !
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SKYLIGHTER, INC.

Pyrotechnic Chemicals and Supplies

Chemicals Paper Products
ALdisna Cresemni Polmgrum Hrais Paralol bbee: 819 0 T
Aljpsiire: Serman Ciaciriny Polspen Pt Bl Tl 172 4o 3

Ednzkhead Amanican  Feno-Thaskam (3] Prlerum Golae Erd Dhaler: 3\ 80 8-

Dk, Firedty & 10 Citlm ity (n phadiam) Pl Erd Plugs sl Cags: Spds

ol Camgtale Foiad Jass [Azcroidan) o 258"

Almiripm Dhacky iy R Hiils

AEbar powder e S E T Fioain JCol ophaey) Plastic Products
Mginomman Chinsids Gums: Ambss, Copal, Guar  Saficyiic Ackl Fiund plaslic shela:
A et & Teagaosn b S r N . 85 #400
Anlimony Tesdlige g o doaTan B Blvalliz & 2

BT S atarata Hazamrs e o sihals
Mariem Chivaie Hrpromyhrl byt Cnlitons Bivashn dyerhrmixm: by

Blarhsrn Chiorics o dusl, Bngs b, e & yolow Othar Products
Bariam Checmals tron Cudde: redl & black SO Pindiate .

Baiium Mirnts Lt e HEC PP Rl S T Alurminum cuTman
Blarkam Dolfa Lampbiack; glandard and  Sicdars Filels Bepoka [50+]

Banrnic Ak ESnSuiinee Beatws Cualie Flx Twing

Benrreadh Triguide Losd Talsccde Epudeiie il

Baertirile chay Lirarge Sodum SECal Ignitien preducts
B St Lt Ko Sorliim SRy Vines e Aiss,
Cak=0-58 B prawmiem (7] Exsaric wod .w'aﬂ’,
Caiciem Carbans Magrasium Coaborads  Swerem Carbonsin o

Calcien Sdoide Migrasum Crds Sxrerium Chicean 3

Epdcum Gullate (1 R — Grormn Mitsln CRSy Ry Sk
Chaicoal: Al Float, 10, 20, Methand o Tulety Kt !

3 & B0 mats Mttrgene Cabiride S e Ay
Chorirman Mroceloes: 5% 8 25% . Tikenkam; sfomired. ake, 8o ¥ o .‘;‘“
cuc Cheabe Aexd Spongs
Eoppenll] Gartsonata P Chrgusr Thantiem Dicais Mﬁ'l'}“;;ﬂ';;:“':""""
Coppasa|l] Chicrids Prafiers LIEra i o Blar laal B Bbered
Copea{ll) Fraride Pina Fosn Viensl g o m_‘;"‘m
Coofuat Mt Poiyairatend Dowder oo maal Vialeos (18]

Coopupat{1) Codsa P saniam Bangoss Hylorm
Leapspar Curpohdonichs P i Chiorala T preied’
Lpoie Mo asakarn CHemmadn it Duicks
echicrans Pof asdearn Dchecmats Zind) Bluaiate

Free Delivery to Fargo. Orders must be prepaid and received no

later than Awgust 1, 1989, Call for catalog if you need one, of See our
Internat web site for latest lstings, specials and bulk items. Chemicals
and supplies can be shipped anywhere in the world or picked up at our
warahouse near Washington, DC,

Skylighter, Inc.
P.O. Box 480 Phone: (540) 554-4543
Round Hill, VA 20142-0480 USA Fax: (540) 554-2849

Internet Site hilp:www.skylighter.com
E-mail: custservice@skylighter.com
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[Continuad from page 11)
FiMAL OBSERVATIONS

mwmwwwmemmmmnm
from the inexparionced. MNobe, however, that no "CLA msthod® powder has sver won or
cofme cose 1o winning the pyrogoll svent. The biggest drawback aof the techrique are
Iesses and imprecision of the mix, not 1o mention the expense and mess. Tha mathod may
harve a safety advantags. However, if you live in an apartment or in & highly papulaied area,
working with any pyrotachric compasition, much less black powder, is o bad ides,

The type of charcoal used is the kargest single variable in the speed of the powder,
The type of bal mill and miling technigus is a distant second, and finally, pressing the
poravdler 1o a high density decreases ils spoed,

Pyragolf at the '99 WWE

Wa boed-off of 3 P Friday afiernoan, in the oval st Sara Park. Due to the wind, the
meetar was slightly angled into the wind, Afler & couph of best shals, it was agreed that two-
gram loads woulkl be used becsuse it allowad the ball o land close 1o the martar [which
made i easier o time the Sght). I evious pyrogoll ewents, 2.5 and 3.0 gram loads ware
usad, but the conditions at Sara park were nol suitable for these higher loads,

Thare were many mere entrants than expected, which meant that (he achual shaaling
didn't start until about 4 PM. Out of boredom, many spectatars walkod aweay while samplas
wars scrsaned and wolghod, mmmmwnumhmfﬂpunwu.mupmphdunu
gel 8 of their samples tested. A special thanks needs b be extended to Danvid Martin and
Charley Wilson for their effods in soreening and weighing the many BF samples. Alsg,
thanks 1o everybody else who paricipaled in this svent,

A BF sampls was pournd ondo stacked 10 and 12 mesh scresns. Powdar that passed
mmu;hmmmmaﬁnﬁmmmﬁmnmm:mmhmamwmmg
afid labaled, This year, another data polnl was coliected: the “rolative density” of each
powdar sarmpba, Trummmdmumrnrmm.mmmammmmml
Mﬂ-mamﬂmmmmdﬁmmwﬂlma1nc:mmm¢
with 10112 mosh BP grains and waighing. The relative density is fess than the density of
pressed pellets because of the air between the grains, but il allows the density of one
sampis o be compared o ancther, After the density moasurement, 2-gram samplos of
each BF were waighed inlo twa plastic cups. A few BP samples recolved enly ane shol, but
masl had baa shots,

As the sheoling began, a plashhs cup was sobachad &1 random and dumped inta the lop
of the mortar. The fuse was il ard evarybody with a stopwaich waited fo bR the shat buficn,
The inside of the mortar was brushed betwesn sach shot ard the fuse hols was ooeasan.
alty cleanad, Wamhﬂy'ﬂﬂtwuﬂuhhﬁhlhlimhdwiﬂhﬂmnﬁﬂ-m.m
assoriment of used golf balls were weighed and found to vary by as much as 0.2 grams,
Saveral weaighing 45,85 & 0.1 prams wene saleched, but only bwva balls were used for tha
compatition. Both weighed 45.5 grams; one was lost during the everil,

ﬂhHMfthmﬂ&hu'nnphmnhmud.mmuﬂwamwﬁpq.fha ID of thia
tube was ~1.80 Inches. An aluminusm plug was made lor the cosod-and af ihir plpa. Tha
part of the plug inserdod info the pips was cut with a 45 degres angle §o resemble a funncl,
in they canter of this funnel shape, there was & eylindrical caity about 0.72 in diamater and
abaut 0.90 In deap, Al the bottom of this cavity, & fuse hole was drilled, Powder poured ino
thia bop of the mortar therefora furineled into the cylindrical powder cavity, The gatlbal sat in
the funnal-shape of the piug. The distance from the top of tho golball ta the top of the
mortar was 8.9 in. Data from this pyrogalf ovent are collected in Tabia 1 on page 18,

(continuad on page 16}

by Guy Lichisnwaifer
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Table 1. Data from Pyrogolf at thi "99 WWEB.,

[Enbry | Raw Test Data Avgtima | Grain |
{lina 1 is shot 1; line 2 1s shet 2} [B0c) donsity |
{gmicc)
TR 428, 430,418, 4 48, 417 452 0.7e
547, 550547, 542 5.34, 555
DM-2 01, 318, 3,03, 311, 3.18 35D 0re |
4.00, 409, 4.01, 4.00_ 4,05, 424 |
VFW- | 550, 534,570, 5.20, 5.24 586 087
B.43, 628, B.15, 624, 6.16, 6.18
VFW-2 | 702, 703, 7.70, 6.0, 7.17 7.16 088
IVFW-3 | 550, 550, 5.50, 5.60, £.39_5.14 .68 089
| 749, 751, 753, 7.58, 7.50 772,
753, 752, 728
VEW-4 238 233 223 189,225 366 0.87
| 480, 484, 4 81, 4,74, 4.70, 503
CW-1 s bal .50 061
9:96, 9,00, 9.96, 866, 575
CW-2 7.13, 7.18, TA7. T A7, 7.10 B orR
948 959, 9.62,9.72, 0.70
SH-2 4.14, 4.13, 385, 196, 3.53 5.54 070
690, 7.11, 7.18, 720, 7.04
SH-5 400, 3.13. 3.38, 323 364 0,80
| 390, 3A0, 306, 350, 3,84, 355
MC-1 659, 651, 6,25, 6.5, 6,60 657 0.80
655, 6,65 6.37, 6.85
MC-Z 7.1, 7.7B T80, 7.81,7.76 T8 057
' 815, 821, 7.88, 8.13
FH-1 333, 366, 3.29, 942, 304 4.04 055
. 451, 480, 4,70, 4,53, 4.78
|2 530, 540, 5.14, 5,23, 5.10, 5.22 6.08 og2 |

fithoe commenls abaul the data

1. Itis interesting ke note that the second shots for some powders recorded significantly
higher numbers than the first shols. | was puzzied by this result and inially thaught that
it meghd e dise b a slight rise in lamparabure of the moriar afler the frst shol, Howsaver,
the mariar did not fesl warm. After retuming homa, | ook B mortar apar ard found
that tha powder cavity had decreased in diametor dua [0 the excessive resicue left by
kenwed-guality powders. In future pyrogoll events, # is might be worllvahile using a spe-
clal cavily-teanss batween shots,

2, Ho Goox BP was tested, bl all of the powders wore 8s good, of bettar, than tho ona
commercial porwder thal was tested (Elephant Brand), The one powdar that | thaught
was ha motl inleresting, belonged io ME. The paformance of this powder indicatas
thal "days”® of ballmiling are nat required for good quality BP.

3. Thera is ro apparent comelalion babwsen the density of & powder and its speed,

4. Due to miscommunication, one shot for WFV-3 was really the second shet for WA,

15



(Conlinusd from page 14)
The ballcwing information was suppied by each participant aboul thedr BP-

k-1

WFV-1

:

' 13

Lab grade KNO, was used, along with sulfur fiour. White Aldor charcaal,
mdde in a relorl, was used for this BR. The charcoal and sulfur wara
balmilled for about 4 hour, The CIA precipitation method was used for this
BP. Aftgr drying, the BP was ball-milled for 12 hours and then pressed inko
pelels. The density of this BP was 0,76 glcc.

Champion brand ferilizor KNO, and sulfur four ware ussd. ARanthus tree
charcoal was made in o relon and was milled with the suiur for about 1
hour. The CIA precipitation method was also used for this sampila, with the
anling mixiene baing maled for 10 hours. The milled BF was then pressed at
2 bons for 30 minutes, After drying, the pefiels woene broken and screened 1o
size, The density is this powder was 0.79 glon,

H-powar feetlizer KO, was used along with agriculivre-grade sulfur, The
charconl was mads fom grapeving In a retor. &1 maberials ware ballmiled
for 3 howrs, then moistensd and pressed Inte 3° diameler cakes. The cake
denaity was 1.7 glec. (I mol knoen i his denstty is for the dry or wel
cake,) The density was 0.8 gloc,

The same KNOY, and sulfr wore used as for WPW-1. Chareeal was made
fram Fremont Cotfonwood in & retorl. The manulacturing process was also
the same as WIRVLT. The density was 0,88 ploc,

Thie same maleriads and process as wilh WEV-1, axcapt that the charcoal
wiars made from weeping willaw, in g smal redort. The density was 0,80 gloa,

The same matersls and process &s WHY-1, excapt Califomin willow
charcoal wis used. The density was (AT giloo

Sonvice Chemical KNO, was wsed along with "Hi Yield™ brand soil sulur.
This sullur Is stated to ba 80 pure, but t apoears 1o be mwch befler than
that. Handmada charcoal was used, For his sample, wood was oblainsd
e Marmow Leal Coltoreood brees which are natéop bo the westarm Unibsd
Siates. The initlal interest in usirg this res was sparked by the

physical ard biological simiarity babtween thés tree and balh Black mnd Whils
Willirw, long regardéd as the best sounce of charcoal for (ast black powder,
The waod was made into short sticks with the bark removed, arsd eoskaed
inkg charcoal Inoa wery small retorl in & wood stave, The rotort was made
froem & discarded lange Alpo brand dog food can, agpaox 3° in dinmeter and
B high. Tabs were cut in the wall at the open end of Ihe can. The sticks of
wood ware cul 1727 shorter than the hedght of the can, The slicks were
packed Bghtly Inlo the retort ean, and the §d was dropped into the spen end.
The tabs were then falded down over the lid ba hold #in position, The relor
was placad inlo a siove with he veried end polnting down. Each balch was
coaked bor sppecaimately 30 manwtes, which i ususually long encugh for
thir outgassing and fames to die down. The charcoal was first ball mlled by
izl in & 12 pound Lorfone rock lumblar filed noary hall full wilh ceramic
milling madia ohtained from Coors Porcelain Co. The charcoal was then
imilled wilh the sufur in tha 3:2 ratio by welght. Both runs were allowed 12 go

feonimed an fage 17]
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(Continued from page 16}

G2

SH-2

SH-5

for 12 hours, Finally, 150 gm of charcoabisulfur mix were combined with 450
gm of polassium nilrabe and miled Tor 24 hours, This is much mare miling
limse tham |5 tnuly recessary, and it makes lilda Slarance 1o ihe powder
strenggh.  To obtain a higher density and higher burn rate, the powder was
dampaned undl it rasched the cumging siale {in a slairkss lesl bowl) and
then pumped with frm kard pressune inan eedinary 1 inch siar pump, The

damp composition comprasses by mone than 258%, The powder Spucks™
were aliowed i dry for ane week befane they were comed and grained to

pass 5 mosh, The densily was 0.61 glee.

The same KNO, and sulfur as wath CW-1, The charcoal for this samgle was
made Iram Carding Budkilyam, which is a native Amefican species af
Buckihosm, H Is very almilar in chasctarksses 1o the Alder Bucktihoer
“Bepgrevpod” wsed by 1he British to make Black Powder. Processing was
identical to that wsed for CW-1. The mill powder waes prepaned as described
abave for CW-1, This povwder was dampened sBahily and then pressed Ina
2.5 inch aluminum die using a 6 lon hydmulic press, Tha powder puccs
werg allowed 1o dry lor more than one week, Pucks wene cormid by
amashing wilh & twe pound desd Bow hammer between sheats of heavy
podyelhysana, The powder was sieved 1o -5 mesh and +12 maesh for hés
fest. Grains wena very hard and durable. The density was 0.T8 glcc.

-t fertilizee KNO, was usad along with CSC dusting sulfur, Thae charcoal
was made from bemp hurds. 5H daims he did nod smoke the leaves (o
ablain the hurds, The 751510 ratio was wiad. The maberials wane milad
tcedhar for 13 hours and then prasssd (2 tons) nlo pallats, whilch wena
broken with a dead-blow hammer. The density was 0.70 glec.

Tha same chamicals and process usad with 5H-2 were used (or ihis BF,
axcapt that Aspen charcoal was used, (I ks assumed that this ks rebor =
made charcoal,] The density was 0.80 glec

§H-1, 5H-3, §H-4 and SH-6 wore not losiod,

MC-1

ME-2

RH-1

Pyra-grade KMO, and 4 pyro-grade sullur wers ussd. The charcosl was
made in & reba ﬂwnﬂmdhm\'ﬂlm. The charcoal and sulfur woera ball-
miled together for 12 hours, Than, 25% of the KNO, was added and miled
mmtzm.muumﬁmumu,mﬁmmwmm
for 15 minudes. Tha pawder wis then pressed in a 17 come! pump with & 2-
bon arbor press. The Inerasling aspect of this powder is that the pericd of
“hégh-risk” ks reduced o 15 minutes, 85 companed o sevaral hours, The
dansily was 0,80 gloc,

Everyihing from MC-1 was also used for ihis BP, except that the charcoal
was made from Red Pine (Lobledly). The density was 08T gloe.

B-Porear [etlizes HMD] and famm sulfur (08%) wera wsed. The chancoal was
e feoam Whie Wilkow in @ rebon by RH. Materials weee milled 85 2 parns
ard then the predipilation method was used, The BP was then granulabed,

ReH didn't indicate amy pressing, but | think the powder was pressed
because ks density was 0,62 pice.

feondinupd on page T8)
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[Candnuad from page 17)

RH-2  The zame chemicals and process used for RH-1 waore used (or this BR
hal Driftwood of unknown orgin was luwned info charcaal in & rabon.
The density was 0,62 gloo,

StHi-1  K-Power flowable KNO, was used along with Skylighter sulfur, Porley
Wiliow charcoal was usad. Tha materials ware milled far 3 hours. This

powder had a density of 0,85 gloe.

MB-1 Al chemicals waere cbialned from Skylightar. The CIA precipiation mathod
wis wsed, A 2 kg batch of powsder was made and precipliabed with G00-T00
mL af =10 “F denahwed alcohol. The BF was then granulated, dried and
ball-milled for 72 hours. This miled powder wak moisiened with waber/
alcobol and granuated through a window screen and dried. This maberal
wis smaller than 12 mashe

MB-2 This powder usad the same malorials as MB-1. & 1 kg batch was mode by
the precipitation method vsing 400 mi. of donatured aloohal &1 0 °F. ARer
drying, the BF was milled for 48 hours and then processed through a screen
an with MB-1. Mo density rumbers ans avaiabls.

Elephant Brand Cannon grade BF fram a 1 pound can. Mo density members availabie.

A Round Star Planning Gulde by E J. Fovorwonor

Thi production of rourd stars with good slze unifcrmily I8 crilieal for the sonsiructian
of sphenical sheils with mulliple-effect slars, Thhﬁ%hrmﬂ;k}grﬁmﬂaﬂmﬂmu
dascribed in the popular pyro leradese,” bul one important sspest of the process Is ramdy
adgrasend: how Co8s ona dederming e pumber of cores o use and the smount of dry
compasition reqguingd 8o make a finita numbar of stars of the proper diamelesr? This is a
serious Esue if he quanity of chamicals on hand is Emiled or i magazing spaca lor compa-
reante i limdbad.

WWhan |t comeas 1o makdng rolathely small quaniities of reund slars, a e planning
can peokl many polental problems, A&s cutfined below, It is relatively easy o estimale both
thir number cofes esded and the amoun of composilion thal must be prepared ahead of
time. These estimabes will be relativaly crude, bul thesy are especially belpful when it comes
o produdng a liméed number of round siars for 8 small number of shals,

Estimating the number of cores requined

Edizally, ane cose |3 required for asch round slar b be produced. Esfimating the num-
bar of cores 5 thevefore equibmlent to estimating the rumber of slars. For a singls layer of
slwrs afigned along the innes surface of a spherical shedl, the rumber of stars required is
given by squaton 1, wheee d s the diameter of tha sksr and D is the innee diameter of the

shel case,™
M=363(D/d)[{Did}-2] {Equaticn 1)
For “Poka”™ ghelis, whore stars are upualy dumped inbs one hemisphere of o ball
casing and “lafan-style” shelis, where stars are loadod into & hollow eyfindrical shapa,
feontinuad on pags 19)
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similar relalionships between N, d and the shell dimarsions can be derived. Assuming that
the slars seflle Inbo a “diosssi-packed” arrangement, the numbes of stars required 1o fll a
ball-shall casing 5 given by oquations 28 and Zb; the number of slams requined fo 6l a
cylindrical shell is ghoan by equation 3,

N=074-(D*-B*}/g? (Equation 2a)
whare D ks the inner diameter of 1he ball shell cas-

ing. B is the diamedor of a spherical bursl core (or

innér pistl) and d is the star diamaeter

N=0T74:-[D3-(6F/n)]id? [Equation 2h)
wihsare O ks the inner diameter al the ball shell casing,

Fis 1ba total volume occupled by & Nash bag and d

i tha Sbar diamesler

Ne 117 -L-[{D%-C¥)Ffd?) {Exjuaticn 3)
whare O and L ara lhe infer dlameter snd length of

the shall casing. © s the diameler of the bursl cans,

and d is the star diamater

Equations 2 ard 3 will generously cver-salimate the number of slars required be-
cause a cosest-packing arangoment i almost never schieved during shel consiruction.
Kaeg this in mind when you are lempled o mako additional stars ko avold running o,

Estimating the amount of compesition required

It you kraw the numbior of sters required, the initla dismsater of your cores, the firal
diametar of your stars and the specilic gravity of your compasitien In the finished star, & 1
relathvely pasy io aslimate ihe smount of dry compasition required, Table 1 fists the ameunt
ol dry compositon Shat must be prepaned in order o entarge 100 stars, assuming that tha
specific gravity of the composiion in the finishod siar B 1.00 gmice. For examgde, e el
codumin in the firsd rose of data indicates thal 2896 gm of composition are reguined bo pro-
cuce 10K slars with a dismader of 1.50 inchas i b inilial diameter is zem. If the iniial
diamatar is 0,78 inches, "only” 2534 gm of composition are raguired (asswmning that the
specific gravily of the compositien in tha finshed star is 1.00 gmdce).

Mosl slar composilions howe a spocific gravity greater than 1.0 gmice. 1f you do not
know the specilic grandly of your commgosition, i is nommally possible ko estimabe & by finding
a similar compesition in Shimiau's book? Somewhal surpdaingly, the speeific gravity aof
many papular compasitions ane nol provided by Skimizu, In particular, thers are ro data for
charceal spidar or glitter compoesiions, Using the procadune cutlined below, the suthof has
datermingd the specific gravity of Chrysanthemam 36 (1,53 gmicc) and Winokur's #39 glit-
ter {1.48 grnfec). These values ane good places 1o start for estimating the specific gravity of
ciher charcoal and glitber Tomulas,

T daterming the amaunt of dry compasition o prepana, simpty multiply the appropr-
o rumber from Tabds 1 (pg 20 by th spocific gravity of your compeaition and the nufmibes
of slans required divided by 100, For exampla, if your colored cones have an inkial digmeies
of 316" and you wish to prepare 900 stars with & final geamaber of 58" by coaling wilh 35
Glilter, the amount of compaosition reguined is: 204 » 1.49 « (200/M00) = 2738 gm.

It 8. verth Fmﬁnﬁlﬂlllﬂdﬁmuni:ﬂ'mmmqyiﬂhm;mhmm
very rapldly a5 the final dlameler increases. This has many practical implcations, induding

jeantinued on page 21)
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Mass of composition {in grams) required to eabarge 100 round stars,
(The specific gravity of the compesition in its lnal form is sssumed to be 100 goee.)

Tabbe 1.
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[Cantaved fram page 139)

ihen Eaci thal the final diametar of @ large star is about the same for composRions with spe-
cific granities diffening by &5 much as 20%. Table 1 on page 20 lisls exmct numerical solu-
tlpns; for most purposes, (he leved of precision imgplied by e number of significant Bgqures s
UNnSsCRSEary.

Halpful hints and othor information

1. Cul or pumped stars work well s cores for small batches of round slars. For most
PUNPOEAS YU Can assume thal he dimansions of these cores ane equivalant ba tha
dimmeler of a sphere, MHovarineiess, i0is easy W detemine the diameier of & sphana
with thé same volume as your cul or pumped slars.  Pursts who want b2 use this
diamsatar wilk Table 1 should use the fodlowing conversion facions, which assums that
cul stars are cubes and pumped stars are cylinders with equal diameter and kengih)

Cue 10 Sphére conversion: sphene diameier = cubs edge lenglh x 1.24
Cylinder b Sphere corvedsion: sphere diameales = cylinder length x 1,14

2. s relalively easy 1o detesmine the specific gravity of your favorite star compasition;

(e} Prepare @ babch of stars using the lighbest, smales! cores avalable,

(b} Place as many stars a5 possible into & smal “gredusted cylinder” (a8 50 c¢
gradusted cylinder with 1 ec markings works aspocially walll.

{e] Add claan, fine sand o the oiinder, Tap & to ba sure that theza are no alr
pockels. Make sure bal ihe siars ane compledely covered wilth sand, then
nobe ha lolal voluma (in o) occuplod by the stars and sand; Bis is Wiel.

{dy Emply the contents of the graduated cylinder into & clean bowl. Pour the sand
back inta the cylinder and note the volume occuplod by the sand; this Is
weand. The volume cooupied by fhe stars, Viars, is (Viot = Vsand). Waigh
the stars {in grams); this is Mstams.

{e} The appasent specilic gravity of your stars in gmdce equals Mstars divided by
Vstars, i ihe mass and volume of your cores are negigible companed 1o ke
mass and volume of compasition in the Stae, this is also the specific gravity of
your compoaiion. Il your eones ame relatively lange or heasy, you should mea-
sura their mass and volume using the procedure cullired abave. The specific
gravity of your compositian i3 then (Mslars = Moores) divided by [Vetars —
Vieores).
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(3 T Shimizu, Froworks: The A, Science mod Techrigiee, Pyrobachnica Publica-
Bans, Austin, TX, 18868,
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Workman's Comp Corner by Mike Workman
Faafurod s this fszoe: B0 Bahr’s Crosselfe Fomuiaa

In Fabauary of thes year, tha Crackoracks had o Pyro-ouling in which Bill Bahi pre-
serled a seminar on cossetic comeds, For thosa of you who amen't pwara, the Crackee-
jacks are an arganization sirlar to ihe WPA but they are located en the East coast. Pres-
enlly, sur PG president s aéso the presklont of the Crackerjacks. Good ol Sneed (Harry
Gilam of Skylighbar) is the Vice President of the Crackerjacks. Tom Handal, the Crackee-
jacks VP of Publications, has kady agreed 1o send me thair Nowsiotter (The Passfir) in
exchangs lof ows. The March edition contained scme intenesling crossatie feemulse, a
ferw of which ware now tomae, Bill's formulae are lisied bedow, wherns the propafons anme
give in parts by weighl (nol parcent).

Gold Glitter White Glitter
Prlasaium Milraha =1 Polpssivm MNtrala a0
Chareaal {Air Fleal) 13 Charcoal (Al Float) 13
Anlimany Sulfide 12 Sulr g
Adpmizad Aluminum (12 1) a AnSenony Subfide 16
Barum Carbonato B Adomizad Aluminum {12 ph &
Dipatrin 4 Draxirn 4
Boric Acid 7 Boric Acid 7
2

Magnafiuen (50:50, 80 mosh]} 25 bagnalum (S50, 60 mash)

Haote: Water used o dampen thasa ghter mixhares may be safurated wilh
boric mcid. At 25 %C (7T “F}, approx 30 grams of borka acld are neguined
far SO0 mil of wasar,

Ligsr Toll Bad
Palassium Nitrato 44 Stronlium Mitrals F|
Wilore Chanoa 44 Prdnsslum Parchiorabs 4
Sulfer i} Alminum, Amacan Dok 16
Dhencirin [} Aluminum, Cowsa Flilboms 15
Parlcn 12
Cravtrine 8
s Elnsh Powdar for Breaking Comets
Biack Coppisr Cid a0 T author prafes to use @ 73 (by wi)
Polassium Peschiorvie ) mixturg of polagssin parchiorato and
Alumdrum, American Dark L dark aluminum porweor o break
Alurrdrim, Course Flies : [-] orossetn comabs, BA adds an
Parion i ndditional pard of antimaony sulfide
Daxlrin 5
Baric Acid 5

Moln: This blue comp may hest up, especially when wet ard contalned or pressed.
Assume that It will ba B probdam &nd 1ake all necetsary precautions:
(I} enly produce small guantities; (i} dry and stone product in cool, |se-
Iabed areas: and (i) walch cansfiully for signs of decompasition,

The Pyrotechnk: Bes by Steve Majdall

‘What are boes? A beo (in the pyrolechnic sensa) is & small device that spins and
prapels itsell, usunlly with a disting “zing"or buzzing sourd as & goes, Bess are Hypicaly
used &8 an insed ina shall, ming or shot from o candia. They are easy 10 make bul lsbar
indgnshee, Prasalng is the prefermed medhod of assambly but thay may be elfeciively pao-
ducad by simplo harnd ramming using a deift pnd mallet.

rnterials:

Tubes:  shod, thick-walled, convolube fubes are used. Typical size ks 516° ID =
1600 2 1° long,

Clagy: dry, powdered fireclay or simiar maborial |5 usod (o plug the ends,

Baack malch: usualy o specially made materal about VX2 diam, used 1o convey
fira 10 ihe composillon, Visoo salely fuse may be used if cul shorl
eend propey primad,

Composition: as per the following sectian,

Composition;
Elihar commorcial meal powder of @ lasi-buming hand mibed biack peader. If lhe
hand mixed powder lacis power, & percentage of FFFg Afle powder can be substituted for

part of the tolal mixture.
harad Fixed block powder (pans by weight parcent)

1 2 3
KNO, 75 ™ 53
Airfleal Charcoal 15 125 10
Sulfur 10 125 T
FFFg - = an

Tools:

A Bat plate of steel, brass or aliminum with a minimum thickness of 34°. A llat-ended
rammener of brass of {Pon-sparking) slainkess-sisel is used o consofdate the charge of elay
of compasition in the liba, A scoop s wsall 1o change the ks babsasn presses,

Method of Assembly:

Thez first step in monual pssembly is o place e Wba, open end up. or = cenming
ipress) block of plale. Mest, charpe te s with encugh clay and woss wilh ooy orea-
e bo ledve a 18731 6" plug. Wsing tho rammor o o gacgo, mark th cutsise of the tubs
whare the cloy and composilion meal. Mow proas smoll inoremants of composition with

Py prossarn, inking codo nal 10 mpdure e caging, bl i composifon i= abast 147 from

thi 16g anc o (i lube. F#l fa omaridor o s b sith Sreckny and proess to fnish,

Tha dovice nosds fwe W32 thrust ports o function property, one drilled theowgh 1ha
bettom, conter of B firsl clay plug and slightly into the compoesition. The nead throwgh the
bubse, just abave o frsl clay plug, gential to the composilion S5 a8 o cause a spinning
Ftion durng e B, This socond post lakes the specal match for ignitich of the desvies,
& small dab of prima miy be vsod |0 seoure the match il necossarny.

CAUTHOM: I kaniem ar pey mednd i added for varety, 8 feal dangar of ignilion during the

drilling phasa sxdsts, For sadoty, Lo corlain B0 metal is used in tha first Increment or b,
Alga, md mord idm 2% 16 5% adilun Shalld be wsed. Mare than this Inoeases the isk of

Ignaon during assombdy, aapociolly whon prassing with heavy pressunes
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