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While it’s easy to find humor in comparing this
book to the materials that are available to us
today, I feel that a bit of respect is to be
accorded to the author. It's amazing to see that
items that Bate described and illustrated nearly
four-hundred years ago are easily recognized
as being the ancestors of fireworks that we use
today. Mortars and aerial shells, line pigeons,
Catherine wheels, bottle rockets....this guy was
building this stuff before the Fourth of July
was even dreamed of.

I made this document available so that people
might learn a little bit more about the history
of their hobby, and maybe, they’ll learn
something they didn’t know before.

Thank you, Mr. Bate.
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To the Reader.

D pp Ourteous Reader o there hath. a de-
(@R "Z fiftance been occafioned fince the in-
L)oo ception of this work, by reafon of the
occurrence of certaine Authours, that
contrary tnto my knowledge had Ia=
boured o fully herein ; but after confideration bad
(that for the mofkpars they were bus tranflations)
Ithought it might bee no lefJe lawfull and commen-
dable for mee than for others, to communicate unto
fuch as are yet defirous of further information,
that wherein 1 baue beflowed both coft and paines.
Notwithfianding, I bane [0 ufed the matter, asthat
J might not derogate ffom the eftimation bad of o-
thers to increafe mine one. Read it shroughly,
indgé indifferemely, and if thow likef} ir, practife
confiderately, If thou are ignorans berein, § aws

H: Jure




[wrads will inflruct thee, and though well experien-
ced (whichperbaps thos art) I make no gueftion,
but thas thou mayf} finde fomewhas whick thow bafl
uot beard of before 5 So farewell.

Your Wellwiller

I. Bs

-
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Of Fire-workes.

0 2x202227» Hauc euer found (in conference with di-
%‘3‘ "5/?/;:’ uers defirous of inftru&ion in any Art or
722 Science whatfoeuer) that the fumme and
k/)v chiefeft endof all hath been, to know the

o reafons and caufes of thofc things they

were defirous to beinformed in. Where-
fore I thought good, before I came to the matterit felfe,
to fct down fome few Pracognita or Principles(as 1 may
fo call them) whereby fuch as are ingenious, upon occafi-
on, may informe themfelues, ifthey and in doubt of the
caufcofany thing that is hecreafter taughe,

Certayne Pracognita or Principles;wherein are con-
tayned the canfes and reafons of thas which is
taught in this Booke.

1 "I"He foure Elements, Fire, Ayre,Earth,and Water,

arc the prima principia (I meane the materialls)
whereof eucry fublunary body is compofed, andinto the
whichitis atlaft diffolucd.

2 Euerything ﬁndinﬁ a diffolution of thofe nature
catene, thatis,meancs whereby their principia are conne-
&ed, and ioyned togcther , their lighter parts afcend up-

H 3 ward,



5 4 The fecond Booke

ward, and thefe that are more grofle and heauy, doe the
contrary.

3 Itisimpoffble for oncand the fclfefame body to
poflfle at ont time two places ; It followeth therefore,
that a denfe body rarified, and made thin,eyther by a&u-
all or potentiall fire, requireth a greater quantity of room
to be conteyned in, then it did before. Hence it is,thatif
youlay yout hand upon a glafle, hauing a ftraight mouth
reuceft into a difh of water, it rarifieth the ayre contayned
therein, and makes it breake out thorough the waterin
bubbles. Alfo,that gunpowder inclofed in the barrell of
a gun, being rarified by fire, applied unto the touch-hole,
it fecketh a greater quantity of roome, and therefore fora
cethithe bul'zt oat of the barrell.  Thisis called violent
motion.

4 According unto the firength and quantity of a
denfebody rarified, and according unto the forme and
length of its inclofore, it forcethits comprefler further
ot neerer at hand.

Thus much (hall fuffice to hauejfpoken concerning the
Precognita: Now I will pafle ad majora, ¢y ad magu ne-
ceffaria : to wit, thofe neceflary Inflruments,and feuerall
forts of Ingredients, thatought to be hadin readines.

As for the inftruments they are thefe ; Morters and
Peltles,Serces, alfo feuerall forts ofFormcrs,Papcr,Parch-
ment, Canuvas, Whipcord, ftrong binding thread, Glew,
Rofin, Pitch, with diuers veffells mect to contayne and
mingle your compoefitionsin. The ingredients likewife
are chiefly {thefe, Saltpeter, Rochpeter, Sulpher, Char.

coale, good Gunpowder, Filings of ftecle, oyle of Peter,
and Sp.ris of wine.

Inftraclicns
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Inflruétions for chufing yowr ingredients.

S Altpeter is very good,if that being layd upap aboard,
and fire putto, it rifc with a flamed ventolows exhala-
tion, rayfing no {cum, nor leauing no pearle,, butonclya
blacke fpecke burnt into the boord,

Thebeft brimftone, is quick brimftone,or kine fulphur,
and that fort is beft that breaketh whiteft 4 if this cannot
be gotten, take of the whiteft yellow brimftone.

The beft Coales for ufe are the fallow, willow, hazel
and beech ; onely feethey be well burnt.  Euvery of thefe
ingredicnts muft be powdred finely and fearfed.

All kindes of gunpowder are made of thefe ingredients
impofed, or incorporated with vineger, or aquavit, and
afterward gr?nwd byart: The Saltpeteristhe Soul, the
Sulphur the Life, and che Coales the Body of te. The beft
fortof powder may be diftinguilhed from others,by thefe
fignes -

% 1 Ifiebebright and incline to a blewilh colour.

a2 If inthe handling it prouc not moyft but auoy.
deth quickely.

3 Ifbeing fired, it flaflh quickly, and leane no dregs
nor fetlings behindeit.

A device to try the [lresgeh of divers forss
of Gunpowder.

T fo be you haueat any time diuers forts of Gunpow:-
der,and itis your defireto know which cf them is the
firongeft, then you muft prepare a box, as A, B, being

foure inches high, and about rwo iniches wide, hauingl _ 3
{



56 The fecond Booke

lidioynted untoit. The boxoughtto be made of iron,
braffe, ot copper, and tobee faftned unto a good thick
plank,and to haue atouch-hole at the bottom, as O,and
that end of the box where the hinge of the lid is, there
muft ftand up frem the box a peece of iron or brafle, in
lengthanfwerable unto thelid ofthebox : this peece of
iron muft hauc a hole quite
through it, towards the top,
and a [pring, as, A, G, muft bee
fcrewed or riueted, fo that the
one e¢nd may couer the fayd
hole. Onthetop of all this i-
ron, or braffe that ftandeth up
from the box, there muft bee
ioynted a peece ofiron(made as
you fecinthe figure) the hinder
MBI/ part of which is bent down.
wird, and entreth the hole that the fpring couereth 5 the
other part refteth upon the lid of the box. Open this
box lid,and put ina quantity of powder, and then fhut
the lid down, and put fire to the touch-hole at the bot-
rom, and the powder in the box being fired, will blow
the box lid up the notches more or lefle, according asthe
ftrength of thepowder is . fo by firing the fame quantity
of diuers kindes of powders at feuerall times, you may
know which is the ftrongeft. Now perhaps it will bee
cxpeéted that I fhould fpeak of the making of Saltpeter,
Gunpowder, Coales, with the refining of Sulphur : but
becaufe theyare fo commonly to bee had, and to bee
boughtat beteer rates than I know they can bee made by
any that intend it for their private ufe, I haue forborneit:
Thereare diuers I am fure that would willingly bee in
aition:
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alion : I have thoughe firting therefore to fet downe the
colle&ion of naturall Salepeter,which is a kinde of white
excrefcence growing upon ftone-wals, and (as I haue
fecne great flore) inthearches of fone-bridges.  Firft
thereforegather this white excrefcence, and addeunto it

vick lyme, and Alhes, mingle them, and put them into
a halfe-tub that hath a hole to draw the liquor out at;
then put into this halfe-tub warm water, and let ic ftand
untill all che peter be diffolued 5 let it then drain out at
the hole by little and little,and if the liquor be not cleere,
double a brown paper, and put it within 4 tunnell, and
ftraine the liquor throughit. Then boyle it and fcumie
untill it bee ready to congeale, neither too hatd, nor yet
too tender : thentake it from the fire,and putit into thal-
low veflels, either of carth or brafle 5 fet theminacold
place two or three dayes, and it will thoot into ificles,and
thisis calleldRochpeter.  Thus much for the ingredi-
ents. Now I am come unto the Formers, the number
whereof I cannot certainly determine, becaufe it depen-
deth upon the varicty of cach particular perfons inuenti-
on. Now that I may formally proceed, I will firt make
fome diftinction of each kinde in generall 5 and then I
will fpeak of euery particular contained in cach generall.
Fire-works are of § forts.

t Suchasoperatein the ayre, as Rockets, Serpents,
Raining fire, Stars,Petards,Dragons,Fire-drakes, Feinds,
Gyronels, or Fire-whecles, Balloons.

a Such as operateupon the earth,as Crackers, Trunks,
Lanterns, Lights, Tumbling bals, Sauciffons, Towers,
Caftles, Pyramids, Clubs, Lances, Targets.

3 Such as burn in or on the water, as Rockets, Dol-
phins, Ships, Tumbling bals:

I Part
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Partof cicher of the three kindes are fimple, and part
are compounded ; part alfo are fixed, and part moucable,
Fitft I will treatof the diuers compofitions, and thenof

the Formers, Coffins, and manner of compolfing cuery of
them,

Of the divers compofitions of fire workes.

F Itk of the compofitions of fire workes, for theayre 5

and thereinfirft [ will fpeake of the compofitions for
rockets, becaufe that all moueable fireworkes haue their
motion from the force of them accordingly applied.

Compofisions for Rockets of all fizes, according un.
to the prefcription of the noted Profeffors, as
M~ Malthus, M, Notton, aud the
French Authour, Des recrea-
tiones Mathematiques.

A (Compofition for Rockets of one ounce.

TAkc of gunpowder, faltpeter and charcoale, of each
4 onc ounce and a halfe, mingle them together, andit
isdone. Notc heere, as I told you before , thatall your
ingredients ought to be firft powdred by themfelues, and
aftcrwards mixed very well cogether.

(V4
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A Compoficion for Rockets of two and ¢hree
ounces.

Ake of gunpowder fowre ounces and a halfe,falepeter
Tonc ounce,mixe themtogether.

A Compofision for Rockets of foure ounces.

TAkc of gunpowder fowre pounds, faltpeter one
pound, charcoale fowre ounces , minglethem toge-
ther.

A Compofition for Rockets of fowre ounces.

TAkc of gunpowder fowre poundes , faltpcter one
pound, charcoalefowre ounces, brimftone halfe an
aunce, mingle them together.

A Compofision for all middle fixed Rockets.

T Ake of gunpowder one pound, two ounces of chat-
coales ;mingle them.

A Compofiion for Rockets of Fveor fix omne...

T Ake of gunpowder two pound fiuc ounces,of faltpeter
haifea pound, of charcoale fix ounces, of brimftone
and yron fcales, ofcach two ounces, mingle them.

I A
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ACompofition for Rockets of ten or twelve ounces,

T Ake of gunpewder one pound and one ounce, {altpe-
tet fowre ounces, briniftone three ounces and ahalfe,
charcoale one ounce, mingle them.

A Compofition for Rockets of one pound,
or two.

’1’ "Ake of faltpeter twelue ounces , gunpowder twenty
ounces, and charcoale three ounces,quicke brimftone
and [cales of yron, of cach one ounce, minglethem.,

A Compofition for Rockets of eight, wine and

tenne pouml.r.

TAkc faltpeter cight pounds, charcoaletwo pounds

twelue ounces, brimftone one pound fowre ounces.
Note that no pra&itioner (how cxaét focuer ) oughtto
relic upon a receipe, but firft to tric one rocket, and if that
be too weake adde more gunpowder , ifit betoo ftrong
Jet him adde more charcoale untill hee finde them flie ac-
cording unto his defire. Note that the charcoaleis only
to mitigate the violence of the powder , and to make the
tayle of the rocket appeare more beautifull, Note alfo thae
the fmaller the rockers be,they need the quicker receipts,

and that in great rockets, there needeth not any gunpow-
der atall,

T ke
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The Compofition for middle fixea Rockets may ferpe
for Sexpents, and for rayning five,or elfe the re-
ceipt for Rockets on the ground, which
Sfollowesh heereafter.

Compofitions for Starres.

TAkc falepeter one pound, brimftone halfe a pound,
gunpowder fowre ounces, this muft be bound up in
paper or little ragges, and afterwards primed.

Anotber receipt for Staryes.

Akeof faltpeter one pound, gunpowder and brimfton

of each halfe a pound ; thefe muft be mixed together,
and of them make a pafte,with a fufficient quantity of oile
of peter, orelfe of fayre water ; of this pafte you (hall
make little balles, and roll them in dric gunpowder duft ;
then drie them, and keepe them for your occafions.

Another.

Take a quarter of a pinte of 4qua vite, and diffolue
therein one ounce, and a halfe of camphire, and dip ther-
in cotten bumbaft, and afterwards roule it up into lictle
balles ; afterwards rowle them in powder of quick brim-
ftone, and referue them for ufe.

I3 wAnother
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Another receipt for Starres, whereof you maymake
fiends and divers apparitions according ungo
your fancie.

Take gum dragant, put it into an yron pan, and roft ic
it the embers 3 then powder it, and diflolve icafterwards
in aqua-vite , and it will become a jellie, then ftraine it 5
diflolve alfo camphire in other aqws vire. Mixe both
thefe diflolutions together , and fprinkle therein this fol-
lowing powder.

Take faltpeter one pound , brimftone halfea pound,
gunpowder three pound, charcoale halfe a pound 5 when
you have mingled and flirred them well together, mixe
them well with theaforefayd jelly, and then make itinto
little balles, orinto what fathion clfe you pleafe,then cool
them in gunpowder duft, and keepe them for ufe.

Compofitions for receipts of fireworkes, that
operate upom the carth.

FOr Rockets there needeth onely gunpowder finely
beaten and fearced.

Likewife for all theother forts , fearced gunpowder
will ferue, which may be abated, or alayed with charcoal
duft at your pleafure.

Compofitions for fireworkes that burne upon,
or inthe water.

P |
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A Receipt for Rockess that burne upem the water.

"I" Ake of [altpeterone pound, brimftone halfe a pound,

gunpowder halfea pound, charcoales two ounces.
This compofirion will make the Rockets appeare with a
great fiery tayle. If you defire to have it burne cleare,
then take of faltpeter one pound, threc oeunces of gunne-
powder, brimftone halfe a pound.

A Reseipt of a compofition that will burne, and feed
wpon the water.

Ake mafticke halfea pound, white Frankincenfe,gum

fandrake, quickelime, brimftone, bitumen, camphire,
and gunpowder, of each one pound and a halfe,rofinone
pound, faltpeter fowre pounds and a halfe, mixe them alt
together.

A Receipt of & compofition thas will burve,
snder water,

Takebrimftone one pound, gunpewder nin¢ ounces,
refined faltpeter one pound and a halfe, camphire beaten
with Sulphur, and Quickfilver ; mixe them well together
with oyle of peter, orlinfecd oyle boyled, untill it will
fcald a feather. Fill a canvas ball with this compofition,
arme it, and ballaft it with lead at the bottome, make the
vent at the top, fire it well and calt it into the water,and

it will fume and boyle up flowly. p
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A Receipt of aCompofition that wid kindle with
the water.

Take of oyle of Tile one pound, Linfeed oylethree
pounds, oyle of the yelks of egges one pound, new quick
lime eight pounds, brimftone two pounds,camphire fowr
ounces, bitumen two ounces 3 mingle all together.

Another.

Take of Roch peter one pound, flowre of brimftone
nine ounces, coales of rotten wood fix ounces, camphire
oncounce and a halfe, oyle of egges, and oyleof Tile e-
nough to make the mixture into a pafte.

Or take callamita one pound, (al niter and afphaltum,
of each fowre ounces, quicke btimftone three ounces, li-
quid varnith fixe ounces s
make them all into a pafte.
Puteyther of thefe compo-
fitions into a pot wherein is
quick lime, fo that the lime
{come round about the paft;

N
<

clo{e with wires , and feeit
el in a limekill a whole baking
time, and it will become a ftone that .any moyfure will
kindle.

If you makealittle hole in the top of an egge, and let
outall the meat, and fill the {hell with the following
powder,
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powder, and ftop the hole with wax, and caft it intoa
running water, it will break outintoa fire.

Take of (ale-niter,brimftone, and quick lyme, of each
a Like quanticy, mix them,

How to make flouple, or prepare cotten-week to
prime your fire-works with.

Take cotten-week, fuch as the Chandlers ufe for can-
dles, double it fix or feuen times double, and wet it
throughly in falepeter water, or aqua vitz,whetein lome
camphire hath been diffolued, cr, for want of cither, in
faire water 5 cutitintodiucrs peeces, rowle itin mealed
gunpowder, or powder and {ulphur ; then dry themin
the Sun, and relerue them inabox where they may lic
ftraighe, to prime Starres, Rockets, or any other fire-

works.

K How



§6 The fecond Booke

How to know the truetime, shat any quantity of fi-
red Gun-match that fball doe an exployt at
atime defived.

Ake common gun-match, rub, orbeatthe fame alit.

tle againft a poft to foften it 5 then cither dip the fame
in fale peter water, and dric it againe inthe Sunne, or elfe
rubitinalictle powder and brimftone beaten very fmall,
and made liquid with a little agws vire, and dricd after-
wards 3 tric firlt how long one yard of match thus prepa.
red will burne, which fuppofetobe a quarter of an hows,
then fowre yards will be ajuft howre. Take therefore as
much of this match as will burne fo long as you will haue
itto be ere your worke fhould fire, binde the oncend une
to your worke, lay loofe powder under , and aboutit lay
the reft of thematchin hollow , or turning fo that one
partofit touch netanother, and then fire it.

AWater called Aqua Ardens,

T Akeoldred wine, putitinto aglafed veflell, and pue

iato it of orpment onepound, quicke fulphur halfea
pound, quicke lime a quarter ofa pound ; mingle them
very well, and afterwards diftiHl them in a rofewater flill -
a cloth being wet in this water will burnelike a candle,
a3d will not ke quenched with water.

The Formers are inftruments wherewith the coffine
forthe fireworkes are made and formed, whereof in or-
der ;and firft for Rockets that operate in the ayre. The
Formers for R ockets confift of two parts, reprefented by
the two next figures following , the uppermoft whereof

repre-
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reprefenteth the body
of the Former , which
muft bee made of M-
ple, Walnut tree, or of
otber clofe & well fea-
foned wood, fevenine
ches, wanting halfea
quarter in length, tur-
ned equally,and exat-
ly hollow quite
through, the diameter
of whofe hollownefle,
reprefented by the line
at the top matked at
each end with a, ¢,
muft bee one inchand
a quarter 3 thebreech
of the former is repre-
fented by the lowelft
figate, theupper part
wherof, muft be made
to enter the body of
the Former;the heighe
of the whole breech,
befide the broach is 3
inches and a halfe 5 1¢
entreth the body of
the Former, one inch
and three quarters; the
top of it muft be made
like ahalte nutmeg, in
the midft whercot (as
K Mr,




68 The [econd Booke

Mr. (M alibusand des recreationes Mathematiques) there
muft bee faftned an yron broach twoinches anda halfe
long: then putthebreech into the body,and pierce them
both quitcthroughas the figures doc reprefentat G and
H , thenmakea pinas K, L, topinne them both toge-
ther, whichmuft bee madeto take out atpleafurc : then
marke both the body and breech neere the faid hole with
this * or any other marke, that you may thereby know
how to fit them afterwards.

The

[UNIEEE st s
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The next figure marked with M, N, docth exprefle
both the parts of the Former pinnedtogether ; unto this
Former there muft bemade one Rowler exprefled by the
figure A ; alfo two rammers exprefled by the figures G
Hjthey muft all of them beturned very even and fmooth;

2T
mn?,

let the diameter of the thicknefle ot the rowler exprefled
by the line on the top marked I I, be threequarters ofan
inch, letitbe cighe inches long from 11,0 2 , and havea
hole bored in the very midft of theend, {o wideand fo

K3 deepe
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deep, that all the broach of the former may enter the
fame : this is to rowle the coffin of paper and upon.
The firlt rammer noted with the figare G, muft bee
feuen inches and a halfe long, from 3 to 4, and haue a
hole at the end of it, as the rowler had 5 this rammer is
to ram the compofition into the former (hauing the coffin
in ity untillic bee rayfed aboue the broach. The fecond
rammer noted with the figure H, muft be fiue inches and
three quarter long from 5 to 6, and it muft haue no hole
atthe top asthe other had 5 it ferueth toram thecompo-
fition into the coffin, when it is once rayled aboue the
broach. The diameter of the thicknefle of thefe two
rammers muf be a thought lefle than the diameter of the
rowler, to theend they may nothurt the cofhn, being dri-
uen in. Now to makethe coffins you muft take paper,
parchment, or ftrong canuafle, rowle it hard upon che
rowler, fooften untill it will go Riffe into the body of the
Former ¢ then thruft it rowler and all through tgc fayd
hollow body of the Former ; put then the broach of the
formers breech into the hole of the rowler, and with a
pecceof ftrong packthred choake the coffin within halfe
an inch of the rowlers end (which you may do beft, and
withmolt cafe, if you firlt dip the end of the coffin into
fayre water,fo that it may be wet quite through)after you
haue choakedthe coffin, you muft thruft the breech of
theformer, the coffin alfo with the rowler init, up into
the body of the former » then pin the breech faR to the
body of the former with the pin, and on the rowler
giucone ftroak or two with a mallet lightly, then unpin
thebreech, and with the rowler thruft the coffin out of
the bottom of the foimer, lay it by uatill the end be dry.
Thus you may at leifure times make diuers coffins ready
to
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to ufe upon any occafien. The following figure expref-
feth an empty coffin.

Take one of thefe coffins, putitinto the Former, and
take the compofition for middle-fized rockets (mentio-
ned before) and put thercof fpoonfull after fpoonfull, un-
till you haue filled the coffin unto the top of the former,
afeer the putting of eucry fecond fpoonfull into the cof-
fin, with a mallet give two or three blowes upon the
head of the rammer, that the compolfition may bee well
rzmmed into the coffin : euery third or fourth driving
M. Norgen witheth (if the rockets are to be fired in three
or foure dayes) to dip the rammerin gum-dragant, and
camphir diffolued in (pirit of wine,or good agwavize:but
if it will bee amonth before they will bee fired, then dip
the rammer in oyle of peter, or liquid varnifh, andlinfeed
oyle mixed together ¢ If you would hane the rocket to
giuc a repore or blow, then within one diameter of the
top, driue a bottom of leather, or {ix or eight double of
paper, picrce and prime either of them through in three
or foure places, and fill the reft of the coffin with whole
gunpowder ; afterwardsdriue another bottom of leather,
a1d then with ftrong packthred choak the coffin clofe un-

to it sthen take the rocket out of the Former, and prime
it
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itat the broach-hole with a peece of prepared ftouple,
and bindeuntoit a ftraight rod 6 or 5 times the length of
the rocket, and {o heavy, thatbeingput on your finger,
1t may ballaft the rocket within two or three diameters
of thefame : mark the following figure, which reprefents
arocket ready made and finifhed, A,B, therocket, C,the
ftouple that primeth it, D, E, F, the rod bound unto the

rocket with two ftrings, G, H, I, the hand that poy-
fechit.

D E

| o

How tomake Serpents.

THc coffins for ferpents are madeof papet rowled nine
or ten times upon a rowler not much thicker than a
goofc quill, and about foure inches long. The coffins
muft bee choaked almoftin the midft, but fo that there
may bee a little hole, through which one may fee : the
longeft part of thecoffins for Serpents mult be filled with
the compofition fpecified before : if you wonld haue it
wamble in the ayre, then choak it notafter the compofi-
tion, but if you would haue it wamble, then hslfe-choik
it,asis demonftraced by the following figure, the {hor
ter end of the coffin moft bee filled with whole gunpgw-
er,
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der, and choaked quite up, asappeareth at B, in the fi-
gur; M, N, O, which is the figure of a Serpent ready
made.

How to make rayning five.

TAkc diuers goofe quils,and cut offthe hollow ends of
them, and fill them with the compofition before
mentioned, fopping them afterwards with a lietle wet
gunpowder, that the dry compofition may notfallout.

Howztomake flarres.

1 Haue fufficiently taught the making of thefe in defcri-
bing their gompoﬁt;ons, wherefore I will now oncly
prefent the figures o _
themuntoyourview; gEER R  Ja7 A
A, A, figufieth two @ @ _
thatare bound up in paper ot cloth, and peirced, and pri-
med with ftouple - the other two, E, E, fignificthofe that
are made up without paper, and need no priming more
than the powder or fulphur duft that they are row.
led in.

How to make Petards.

Ou muft make the coffins for them ecither of white

yron, or ¢lfe of paper, or parchment rowled upona
L Farmer
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Formet for the purpofe, and afterwads fitted with a co.

uer, which muft be glewed on : thefe cofins muft be filled
with whole gunpowder, and peirced
the midft of the broad end, and primdd
thereat with prepared ftoople 3 the paper
ones muft be couered all cuer with glew,
and the peirced.  The figure of a Petard
ready made, and primed, is fignified by

the figure E.

How to make compounded
Rockets,

Frrﬁ you muft make the Rocket I taught you before ;
you muft not choake the end of ir, but eyther double
downc halfe the coffin, and with the rammer and a mal-
let, give it one or two good blowes ¢ then with a bodkin
pierce the paper unto the compofition, or elfe drive a
botromeot leather firttedunto thebore of the Rocket,and
pierce 1t through in two or three places ; then pare or cut
off the coffin equall thereunto ; to this end of the rocket
you muft binde a coffin wider a great deale then the Roc-
ketis; frew intoita little gunpowder duft, that it may
cover the bottome of this cofhn, and put therein with
their mouthes downeward eyther golden rayne, o fer-
pents, or both 5 alfo ftarres, or petards 5 you muft put
fome gunpowder dultamong thefe; when you have filled
the coffin with thefe or fuch like, cover thetop of it with
a pecce of paper, and pafte npon that a picked crowned

paper,
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paper , balaft it witharod , and itis finithed § the figu:
tolloweth,

]
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Hovo 20 make fiends, or fearefull
apparitions.

Hefe mutt bee made of the compofitions for Starres,

wrought upon cotton wecke dipped in agus vite,
wherein camphire hath beene diffolved , and after what
fathions your fancy doth moft affe&.

Ho'w tomake fire Boxes,

YOL: muft make the coffins for fire Boxes of pafie.
board, rowled upon a Former, of what bigneflc you

lift ; then binde them about with packthread,and glew o-
vet the cords ;allo glew bortoms unto them, which muft
be pie:ced with a bodkin to primethem ac.  In thefe bo-
La Xes
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xes you may put golden rayne,
Rarres, {erpents, petrars,fiends,
devils. The tops of thefe fire
boxes muft bec covered with
paper as the compound Roc.
kets. Notc that you muft ftrew
gunpowder duft a pretty thick.
nefle on the bottome of the fire-
boxes, and prime the hole at
the bottome with prepared
ftouple.

How to make Swevels.

Schcls arenothing elfe but Rockets, having inftead
ofarod (toballaft them) alittle cane bound faftunto
them, where through the rope pafleth.  Note that you
muft be carefull to have your line ftrong, even & {mooth,
and it moft be rubd over with fope that it may not burn.
1f you would have your Rockets to returne againc, then
binde two Rockets together , with the breech of oneto-
wards the mouth of the other, and Jet the ftouple thae
primeth the one,enter the breech of theothersboth kinds
arc exprefled by the figures, the uppermoft whereof re-
prefenteth thefingleone; A B ﬁ%niﬁc ththe Rockets D
E, thecane bound unto it, through which a rope palleth.
The lowermoft reprefenteth the double Rocker; A B

fignificth
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fignificth one Rocket, and C D another ; E the ftouple
that primeth the one,and entreth the breech of the other;
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the canc that the rope pafleth theroughiis fuppofed to
be behindethe ewo Rockets,

How to make Gironells,or fire wheeles,

T He making of fire wheeles confifteth onely in the pla-
cing of Rockets, with the mouth of onc towards the
tayle of another, round about certaine moveable wheels;
wherefore I thinke it fufficient only todefcribe the diver-
fity of their fathions which follow.

L3 How
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How to makeflying Dragons.

He flying Dragon isfomewhat troublelome to com.

pofe ; itmuft be made eyther of dry and light weod,
ot crooked-lane plates , or of thin whalebones covered
with Mufcovic glaffe, and painted over. In the body
thereof, there muft bee a voyde cane to pafle therope
through ; unto the bottome of this cane muft bee bound
one or two large Rockets, according as the bignefleand

weight of the Dragon {hall require 5 the body muft bee
filled with divers petrars, that may confumeit, and a
fparkling receipr muft be (o difpofed wponit, thatbeing
fired, it may burac both at the mouth and ac the tayle

thereof;
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thereof 5 then hang the wings oninfuch wife , thatthey
may {hake as the Dragon runnesalong theline; you may
difpofc divers fmall ferpents inthe wings ; marke the fis
gure.

How tomake fire Drakes.

YOu muft take a peece of linnen cloth of a yard or
more in length ; it muft bee cut after the forme of a
pancof glafle 5 faften two light Rickes crofle the {ame, to

make it ftand atbreadth ; then fmeare it over withlinfeed
oyle, andliquid varnifh tempered together, or elfe wetit
withoyle of peter , and untothelongeft corner faften a

match
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match prepated with falepeter water (as I have tanghe
before) upon which youmay faften divers crackers, or
Sauciffons ; betwixtevery of which, binde a knot of pa-
per (havings, which will make it flie the better 5 withina
quarter of a yard of the cloth, let there bee bound a pecce
of prepared ftoupéll, the oneend whereof, let touch the
cloth, and the otherenterinto the end of a Sauciflon :
then tic a fmall rope of length fufficient to rayfe it unto
what height you (hall defire,and to guide it withall : then
fire the match , and rayfeit againft the windein an open
field ;and as the match burneth, it will fire the crackers,
andfauciffons, which will give divers blowes in the ayre;
and when the fire is once come unto the ftoupell, that
will fire the cloth , which will thew very Arangely and
fearcfully.

M How
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Ho to make Balloones , al(o the morter Peece
vo difcharge them.

THc diameter of the hollowneflc of the morter Pecce

muft be enc foot, the longer it is the further it will
carry: Let the diameter of the hollownefle of the facke
be thethird part of afoot, and halfea foot deepe - it muft
havea (quare foot, and a portfire to firew into the bot-

tome of the facke onthe fideof it 3 this portfire1stobe
madelike a cane about threc inches long, and have a bot-
tome [odered unto the infide of the fcrew,which bottome
muft be pierced witha fmall touch. hole.  This morter

pecce may be made of yron, red copper, or for a neede
Ma with
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with paftbord, armed with cord, and g'ewed ouer, bue
ths fack, and foot of it muft bee made of wood, and
the paftbord morter muft bee nayled fatt upon it. A Bal.
Joone muft be made of canuaflerowlede ghtor ninetimes
upon a Former, it muft bee made o, thatit will eafily go
into the morter pecce 5 into this Balloone youmay pue
Rockets, Serpentr, Starres, Fiends, Petards, and oneor
two Sauciflous to breake the Balloone ; then choak it up
with cord, and primeit witha little cane rammed full of
a {low compofition ; fillche ftock of the morter pecce full
of whole gunpowder, thenfcrew on the portfire,O, then
put the Balloone down to the bottom of the morter with
the canethat primeth it, downward into the ftock 5 then
with tallow or greafe flop the chinks between the Bale
loone and the morter, and it is ready tobee difcharged,
which youmay do by putting fire to the portfire, and
while thac burneth,recreat out of harmes way.

A, the figure of the morterpeece with its portfire. O,

B, C, aBalloone readymade, D, an empty coffin fora
Balloone,

Of Fire-works for the earth.

How to make Rockets for the earth,

Hemoulds for thefe Rockets for the earth are not
madelike thofe for the ayre, becaufe that it is requi-
red that thefe fhould laft longer, and haue a more gentle
motion : obferue therefore the following dire@ions for
the making of them, which may ferue for all occafions,
withoutany alteration for bigger or lefler.  Let the dia.

metcr
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meter of their hollownefle bee halfean inch, let their hol-
lownefle be five or fix inches long, let the rowler for to
rewle thecoffins on, bee the third part ofaninch thick,
and lec the rammer to charge itbeea thoughe lefle, letthe
breech bee three quarters of an inch long, and let the
breech enter halfe an inch into thie mould, then fill it with
the compofition proper for it, obferuing thofe rulesin
the ramming it, as you did in ramming rockets for the
ayre ; when you haue filled it within an inch of the top
of the mould, deuble down a quarter of the coffia, beat-
ing it with three or foure ftrokes of the mallet 5 then with
a bodkin peirce it in two or three places, and then putin
the quantity of a piftoll charge of whole gunpowder,then
double down the halfe of the coffin, giuing it a gentle
blow or twoe with the mellet, and with a ftrong packthred
choak the reft of the coffin, and what remaineth after the
coffin is choaked, cutit of, and it is made.

How t0 make (rackers.

IT is weil known, that cuery boy can muke thefe, there-
fore I think it will be but labonr loft, to beftow time to
defcribe their making : only thus much, if you would
make a Cracker to giue forty, fifty, ahundred, or two
hundred blowes, one after another, then binde fo many
Crackersupon a flick, fo that the end of the onc may
ioyne tothe mouth of the other,

How to make Trunkes.

THcfc you may make of pafte-board, paper, or wood,
and of what biguefle and length you pleafe, and ram
M3 them
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them fall of the compofition of Rockets for the carth ; if
you would have them to change colour , then alter the
compolition thatis, put in two or three fpoonfulls of the
compofition of Rockets for the water, and ramme that
in,then put intwo or three [poonfulls of the compofition
of Rockets for the ayre,and ramme thatin, then put in
two or three fpoonfulls of gunpowder duft , and ramme
that in, doe fo till you have quite filled it then tica bot-
tome of leather upon it, an?! picrceit and prime it with
ftoupel! 5 after the fame manner may you make lanternes
andlights.

How to make tumbling balls.

MA!«: aball of canvas, and fafteninic adouble Roc-
ket for the carth; you may ftuffe the reft of the ball
with a flow compofition of two parts charceale duft,and
one part of gunpowder duft, mingled together , and put
divers peerards amongft it.

How to make S anciffons.

S Auciffons arc of two forts, cyther to be placed upon a
frame, orfuch like , and fo to bee difcharged witha
trayne of gunpowder, or clfeto bee difcharged outofthe
morter-peece. The ftanding Sauciflon is thus made ; yon
muft roll paper or canvas, nine or ten times upon aroller
as A, B, and choake the oncend ofit + fill it then vgith

whole
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whole gunpowder, and then choake the other end alfo,
then cover allthe Sauciffon with cord, and glew itover ;
chen pierce one end of it, aud prime it with a quill filled

with gunpowder duft ; place it upona forme having s
a hole for the quill to pafle thorough 5 thenfire it by a
traine of gunpowder layd under the frame, it will givea
reportlike a canon ; marke the figure F F.

Hon
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How to make the flying SaucifJon to be delivered out
of the morter peece.

MAkcacoﬁin for this, as
you did for the for-
mer; firft, fill it almoft with
whole gunpowder, then put
upon that gunpowder duft,
which you muft ramme hard
intothe coffin, fo that it may
bee one finger thicke 5 then
choske it clofe, and arme,
and prime it as you did the
former. It is reprefented by
thefigure, K M.

How tomake a five fsword.

YOu muft makea fword of woode, having a decpe

channellin the backe of it, wherein place firft a Roc-
ket for theground ; then two or three ferpents upright;
(with their mouthes inward) let the foupell chat primeth

the
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the Rocket comeunder themouth of the ferpents, fo thae
being kindled, it may fet them on fire, and enter the
breech of the next rocket, fo fill the channell quite full

with rockets and ferpents,binde the rockets faft into the
channell, but the ferpents muft be placed fo, that being
once fired, they may|fly out of the channell, and it is
made : matk the figure G, P.

The defcription and making of three forts
of Fire-lances.

TO make the fir Tire-lance, whofe figure is noted
A, you muft make a hollow trunk of what length or
bignefle you pleafe, cither of wood, paper, or paftbord
rowled onarowler, and armed with fome cord and glew:
firft put into the bottom of whoele gunpowder about one
ortwo fingers thick ; then ram upon it a paftebord peir-
ced with alittle hole inthe middle, hauing a quill faftned
in it, which quill muft be filled with a flow compofition,
or elfe with gunpowder duft : tbis quill muft tand up in
the lance two or three inches 5 then fill the coffin upto
the top of the faid quill with flarres, and ftrew among the
ftarres fome gunpowder duft, then put paftebord ouer
them, having a hole for the quill faftned in the former
bottom of paftebord to pafle 5 then upon chis pafiebord

N ram



g9 The fecond Booke

ram gunpowder dult one or two fimgers thick, then put a
row of ferpentsin, and in the midft of the ferpents pura
cancopcn at both ends, and £iled with gunpowder duft |
this cane muft befomewhat longer than the ferpents, and
it muft pafle through a paftebord, which muft bee put o-
uer ¢ then put fome more gunpowder duft, and ramit in
upon t, and upon that put anoth.r row of lerpents, with
a cane in the midft of them filled with a flow compoliti-
on, and upon them put gunpowder duft, or elfe a flow
compofition, ramming it in till the lance bee full 5 then
put a paftebord upon it,and in the midft of the paftebord
put alittle cane filled with a flow compofition, then fa-
fen it upon a ftaffe of what length you will, andit is
made,

To make the fecond Fire-lance, you muft prepare«
trunk likeunto the former, fift ram inthe bottom of it
fome of the compofition of rockets for the carth about
two fingers thick, then put a paftebord uponit, having &
petard faftned in the middeft ; this paftebord muft bee
pierced in three or foure places, round about the petard,
that thereby the powder that is rammed ouer the pafte-
bord may take fire : then ram in fome more compefition
upon the petard, about two or three fingers thick, then
another petard, then more compofition, fo doing untiil
you have filled the trunk : then faten itupon a ftaffe, and
and prime it as you did the former, it is reprefented by
the figure noted B.

Tomakethe third Fire-lance you muft haue a trunk
alfo, which muftbee rammed full of a flow compofition,
oftwo parts charcoale duft, and onc part gunpowder
duft wellmixed, prime it as the former, then bore divers
holes round about it, from the top to the bottom, into e-

very
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very of which holes glew afauciflon, ot a ferpent, ora
little ball filled with gunpowder duft,and having a petard

SsS—=

o
(L

mm——
===

o

inthe middle: either of thefe muft bee well primed, and
their primed ends muft be towards the infide ofthe ianc{cy
Ns (]
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fo that as the lance burseth downward, it may orderly
give firc unto the fauciflons, bals, and ferpents : the fi-
gure D reprefenteth a lance having three rowes of fer-
pents, threcrowes of bals, andthrec rowes of fauciffons,
faltned round about it.

Tbe defeription and making of two fotrs
of Fire-clubs,

T O makethe firft you muft makean- ovall ball of pafte.
bord, canvafle, or parchment glewed together, which
youmuft firft fill with aflow compofition,ramitin, and
then bore divers holes round about it,and put therein fer-
pents, fire bals, or what youwill - faftenitupon a ftaffe,
and prime it in the top with a canc filled with a flow
compofition: this is reprefented by the figure A, A.

To make the fecond you muft fill divers canesopen at
both ends (andof a foot long, or more, or lefle, as you
think fir) witha flow compofition, and binde them upon
a ftaffe of foure or five foot long ; prime them fo that one
being ended, another may begin : you may prime them
with a fouple or match (prepared as before) make an o«
fier basketabout it with a holein the very top to fire it
by, andit is done.

The figure F, F, reprefenteth the ftaffe, with the canes
bound upon it, The figure marked G, reprefenteth the
Raffe having a basket wrought overit.

How
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How to make a Fire-target.

M Ake a Target of ofier twigs, or cllc of light wood &
binde upon it divers canes filled with a very flow
compofition : the canes muft bee open atbothends, and
primed with ftouple, that snemay give fire uato ano-
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ther : inthe midft of all you may fet up a large cane alfo,
if you pleafe, which you may fill with the fame compo-
fition as you did the others. Mark the figure L,M,N,O:

Of Fire-works for the water.

How to make Rockets for the'water.

He diameter of hollownefle of the mould for Rockets
that fwim on the water; muft be oncinch, and cight
inches
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inches long ¢ let the breech enter into the body ofthe
Rocket onc inch, and it muft have no broach at all in it.
Let the diameter of the thicknefle of the rowler bee three
quarters of an inch, the rammer muft be a thoughtlefler;
then ram it full of the compofition of Rockets for the
water 5 joyne to theupper end of it a Sauciflon ¢ then co-
ucr it all over with meleed pitch, rofin, wax, or tallow, to
the end that the water may not [poyle the coffins ; and to
make it float 2long the water, binde a rod about two foot
long,as you did unto the rockets for the ayre : now if you
would have therocket to changehis actions, (thatis, to
fwim one while above the the water, and one while un.
der the water) then put inte it in the filling, one (poon-
full of compofition, and ram that in ; then onc fpoonfull
of whele powder, and ram thatin ; and then another of
compofition, and after that another of whole gunpow-
der, fo dountill you have filled it quite. If you wonld
have itchange colour, then fhiftthe compofition divers
times, (thatis, putin onefpoonfull of the compofition of
rockets for the water, then anether fpoonfull of the com-
pofition of rockets for the ayre, or rochpeter and gun-
powder mixed) untill you have filled ic.

How tomake a Rocket that fball borne a good
whilein the Water, and then mouns
up into the ayre.

Flrﬁ you {hall make a rocket for the water, and binde
untothe lower enda flick about two oot and a halfe
long, having alarge holein the end thereof : then tieun.

toit (butloofly, (o thatic may cafily {lip out) arocket fﬁr
the
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theayre, andletthe ftouple that primeth for the rocket
for the ayre, enter into the breech of the water rocker,
then letthe end of the rod of the rocket for theayre enter
into the hole of the rod of the rocket for the water : be-
fmeare then both the rockets with tallow, greafe, or wax,
orany oyle colour that the water may not fpoyle the
coffins of the rockets ; then hanga ftone at the bottom
of the ftick that hath the hole in it, to make it {ink down
into the water 3 chen fire the waterrocket, and caft them
into the water 5 the fired rocket will burne in the water,
and being confumed, will giue firc unto the other rocket,
which being loofly tyed, will flip the bond, and mount
upinto the ayre. This is reprefented by the figure G, G.
The floating rocket mentioned before,ts exprefled by the
figure noted I, K.

Vil
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The defiriptionand making of two fores of five bals

for the water,

FOr to make tne firf}, you muft make aball of Canvas,

about thebigneffe of a Foot-ball, or bigger if you
pleafe, and faften init a double Rocket for the water : if
you will, alloyou may ftuffe the reft of the ball with the
compofitioh that will burne under the water, and cue
holesin the fides, and therein fafien other bals, and pe-
trards in them : then cover the ball over with Tallow,
Pitch, or painting, except the place where the Rocket is
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primed, and itis done. [tis reprefented by the figure no.

ted with A, and it will cumble up and downein the wa-
ter.

0) To
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To make the fecond fire-ball, you muft firfk make a
ball of Canvas, Pafteboard, or fuch like,and cut a wide
holcinthe top of it,and placein it a channell of Tinne
pierced in divers places. fill the channell with the compo-
{itions of Rockets for the water; againft every hole ther-
of, place a petrard: cover it witha cover,pitch it over,and
pramert,thn ballattic wath leade,or a ftone, that the vent
may butne pp wards, and itis done. It iz repretenied b,

*

the bgure I

How ¢o make a Dolphza.

YOU ruft make the body of it of Pafteboard glued tc.
gether,fill the body with the compofition of Rockets

ol . = =

Tor the wacer, picrce «tin the back wich divers lietle holes,
whersin
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wherein put Serpents, befmeare the body all oner with
the following pap: Take gunpowder duft, foure ounces,
camphire, and fulphur, or brimftoncin powder, of each
onecunce, make them into a foft pap with oyle of tiles,
then bindeunto ita large Rocket for the water, which
Rocket muft be armed (as aforc) that the water may not
hart t: then ballaft it witha wyre, hauing at each end a
picce of lead of weight fufficient, and it is done. Marke
the figure.

I might haue beene infinite in the defcribing of fuch
like with Ships, Towres, Caftles, Piramides. But confi-
dering that it would but increafe the price of the booke,
and not better your underffanding: fince all confift of the
former workes, whichare {o plainely defcribed, as that
the moft ignorant may cafily conceiue thereof, and (if

any whit ingenious) thence contriue others, of what fa-
fhion they lift,

FIN 1S,



