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To the Righe Honourable‘

HENRY
~ Earl of Romney.

Vicount Sidney of Sheppy, Baron
of Milcon, Mafler General of bis
Majefly's Ordnance, Conflable of
Dover Caftle, Lord Warden of the
Cinque Ports, and one of the Lords
of bis Majefly's moft Honourable
Privy Council.

VV ELL knowing my
| moft Noble Lord,
that thefe things will eafily receive
Perfection in your Hands, which
for many Reafons aré beyond my
reach,
This Treatife (if it may de-
ferve that name) is cthe leaft in
- Az Bulk,
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Epiftle Dedicatory.
Bulk, and feemingly relating to
the {leightelt Subject I have met
wichal n Pyrotechuia.  But in the
many Volumns great and fmall
that I have read relating to thele
Matters in our own and other
Languages ; ‘1 donot find the leaft
Pretence or Thought of doing
that which here is undertaken, viz.
To raife [o rreat a beap of Fire, and
to confirm the Falt by the greateft
Proofs that can be had or wifh’d for,
which arc Experiments and Demon-
[trations Mathematical.  Yet this a-
lone 1s not che matter aim'd at ,
tke Preblem is univerfal, and ap-

plic;blc to the Fortifications of all

torts of Guns and other Engines
with thew Carriages, ¢re. and is
to increafe or decreafe the fhrength of
Materials accordmg to the Effeéls
aind Services required. But the great-
cft Skill in this Undertaking being

to "

»

Epiftle Dedicatory.
to adjuft the Inftrument and Means
in a due and proper Proportion to
the Effeé fought for; 1 do with
all Humility and profound Re-
{pect make offer of this fmall El-
(ay.

yIt is your Lordfhips great Abi-
lities and Merit, thac bas enabled

‘you to tread the intricate and pain-

tul fteps of Greatnels; and by
the well difcharging fo many E-
minent Employments, to add,
(if any thing can be added ) to
the Great Name of your Renown-
ed Anceftors. An ardent Zeal
for the Welfare and Honour of
your Country, has always been
the inbred Vertue of your Family,
and which is brought to it Pet-
fe&tion in your felf.

The Name of Master Gencral
of the Ordnance, lays Claimto all
my (mote than 2§ Years) Ex-

A3 perience
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Epiftle Dedicatory.
perience and Studies about the Art
of Shooting in all forts of Great
Artillery amounts to: But the ad-
ding fomctbing (according to my
poor Sphere and Capacity ) to the
Defence, Safety and Reputation
of my Native Country, hasat all
times (o intirely govern'd me,
that upon this account alfo, and
indeed chiefly, Iam emboldned
to lay this mean Attempr of mine
before your Lordfhip; trufting
that it may at fome time or other
undergo a2 Trial, and by your
Lordthips Favour receive a meet
Incouragement, and procure your
Lordfhips Pardon, ¢ to

Ay Lord,
Yowr Lord(hips mef! Obediens,

\ Humble Servan,

Robert Anderfon.

TO THE

Young Pyropotisres.

Ockets are the moft Artificial
piece of Fire-work yot wfed
amongft the Pyroboliftcs, and
hath been more ufed of late

Tears than formerly, and that rbc Toung
Artifts may not [pend their Time and
Money unnzceffarily, T have given cdfie,
plain, and ready Rul:s for making of
Rockets to two Inches and half Diim:-
ter, which is [ufficicnt for all private
Occafton, viz. Of the Mould of 4 Rocket.
Of the Rouler and Cafr. Of the Compe-
fitions. Of the Recespts of  Rockets. Of

th: Driver. Of the Boring of the

Rocket.  Of th: Stars and other Matter
tobe put in the Head of a Rocket. 7o
Fiead a Rocker. Of the Sticking of &
Rocket. And laftly, to Fire the Rocket.

And [amc Obﬁwatiom about the manage-
A g waliit




S TR s s

T ;;,m.mi';gm‘-‘-‘

AT R R

et a2

"To the Young Pyroboliffes.

ment of a Rocket in gencral 5 all which
£ hope will prove ca

the Ingenious,- and thofe that are willing
10 Learn: and what you do, endeavour

to do it well, and do not be Conceited;

which if fo, I have my ends. Awd

from thefe little biginnings greater Ma-

ters may be obtained, and you may become
[erviceable 10 your Conintryy in which be
?x;e to be Carcful, Hloneft and Faith-
wl,

TO

1e and bencficial to

TO THE

Other PyRrROBOLISTES.

<« Bout fifteenTears fince I con-
fidered of a miethod to increafe
or decreafe the [irength of the
Metal of Guns, which is this

that Tintend to difconrfe of.  Andat the

Clofe of a fmall Treatife to hit Mark

publifbed inthe Tear 1691. I propofcd

ihat Problem in Print s fince that time
there has been more than Ordinary occafi-
on for it, by Reafon of the new Cafting
of the Mortar-pieces. About two Tears
fince I pyt that Problem into 4 method,
and made a Draught of the wholc matter
0 increafe or decreafe the frength of the
Metal of a Gun in any poffitlc Proporti-
on affigned.  But when 1 [aw the Mortar-
picces brought from Sca broke, it was

thenght to be a good time to fhew it
whick
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To the other Pyroboliftes.

which was done, and the whole matter
difconrfed of at lasge, but it fignified
CO.  But now I apply that Problems to
she making of Rockets for the young
Artift, as you fee in 15 proper place.
And it is manifelt that the young Rockeze
makers of this City are very Careful and
Artificial in theiy Rockets of 8d. 12d.
or 18 d. value, othermife they may break
and [0 lofe their Labour and Diferedit
them[elves, Seein thefe  Mathematical
Rules wre [o afpf:cable to the greatef?
nicety of the Rifing of all fizes of
Rockets's is it not mere valuable to be
applied to thefe Chargeabl: Infruments
of War, viz.” Guns of all Jorts, with

their Carriages, and all other shesy Fur-
”l"ﬂrcf ? .

As to the Doctrine of Jhooting by the
increafe and decreaf: of Porwder, this
way of wmaking of Rockets proves it to
be abfurd; for all Rockes makers to this
time weaken the Compofition of their
Rockets, as their Rockets arc in great-
nfs, or having  greater quaniities of

Compofi-

" Tothe other Pyroboliftes.

" by chance, and
LCompofitions and that by .
?';vitb]:ng any Mathematical Demonftra
ion.

alfo by Experience, in Tall:
‘]u:?:td. [6/;1.]41”4! t{l the ﬁrﬂ Column
Experiment 4, againft that in Columﬂ;
you will find 4 Onnces of Pc‘)wdq‘, z;n.
T
! againft Experi
' %Z: zI,’ yo% ﬁn/fi + an Ounce of Porrder;!
and againft that in Column ]3, you fin
2135 now becanfe the Requifite of Por-
der are as8 10 I, thercfore [ multiply 213
by 8, and it makes 1704, much ﬂwrg of
3377, which [injecd ﬂmdd;},l::wj; izn
wal to the [4id 3377. the
| ;?am'es upon the plain of the f[or:;or;
are ot as the Requifites of Powderw 12 h
| projected thofe Ranges; the l{l:e may ;
dome in all the other Experiments. [
have made hundreds of Experim:nts in
feveral forts of Mortar-picces, aml/;.m;
‘ready to make as many morc, {ll which
will manifeftly confute the Dotfrine of
" fhoating &y the increafe and decreafe

of‘




To the other Pyroboliftes, !

of Powder, and have often invited th
firft promoter of that Doirine to fee his
Ir{wﬂtwn confuted; and I do here in
vite all the Prailitioners in that Scimc;

of [booting by the increafe and decreafe of“

FPowd:r, to come and [ec their Doctrine
confurcd. I do hear affert it isimpoffibi:

.
iG]

£
i

}

: W/ji(,‘b is 64,
i . Cwhich is 15'67-5 ’
ever 19 bring that way of /booting to be

0 7 ady fe ' |
Jo exact and ready for afe, in all or any

fort.r.of“ Guns, as the common or ufui]
way is, by kecping the Requifites of d[’mr-
der conflant, and elevating the Piece, [n
the Complicating of Rockets, whofe Di
metors are at any great diffance; we make
ufc of Fxperioments of [hooting made upon
another Occafion, and thofe Experiments
ferves [ufficiently well 5 kut if we wer:
10 do them juftly according to Art, th ’rb
fhould b tiro even Chafed Guns c,f IC/ C
fnm;" Proportion as the Rpckets are o}‘
tlr..zt 7 the Diamctex of the cxpofed Rock y
25 duch mulriplied by 6 is 1§ Inch '(
aid ihofe [hould be th: Dismoior “"2
ﬁ)‘ﬁg!// of oncof the Guns: 4 ‘f;ngey‘l;]/;"
l-.,h(l‘”k"m. of the other Eocl’et, multiﬂic’;’
Y6 45 24 Inches, which 4 Inches for
1he

two Guns in that Proportion.

‘T'o the other Pyroboliftes.

Sthe Diameter s and 24 Inches for the

ould be the other Gun, or any
For the
Requifise of Fowder take the Cube of 4,
as alfo the Cubc of 23,
divide the greater
Cube Number by the lffer, and the
YQuotient 15 4, fuﬁcient!y gear 5 [o the
Requifites of Powdcr of thefe two Picces
are as 410 1, then take any reafonable
Requifite of Powder for the 4 Inch Gun,
them take the fourth part of that Re-
quifite for the Requifite of Powdcr for
the leffler Gun, difcharge them both at
one degree of Elevation, and note their
Ranges. Their Bullets are to be of the
[ume Metal, and of the fame likenz(s, and
both exaitly fit. In a Mathematical
eace  thefe Ranges fhould ke equals
Unt by Combination the greater quan-
1ity of Powder aggitates more upon the
great Bullet, than the leffer Requifites
doth aggitate wpon  the [Jer  Bullet,
and that caufes thofe differances, the like
when two quantities of Powder agzitate
upoi une Bullet 5 it is Experscnce only that
deter-

length [b




he other Pyroboliftes,

{
| 4" determines the matter. Althosigh frange -
}
{
i

things [ometimes happens ; yer this me

will. Affers, and endeavour 1o maintain

that Mathematical K nowledg, join'd with | '

b faithful Experiments, wil] 4y greater Rocket MouldS arc
it matters than moft Men commonly con-

' o madeby Mr.Gggley juft
g without Gripplegate.
Taper Bits for Rockets,
are made by Mr. Goode
: juft within Gripplegate.
" Rods for Rockets, are
T made by Mr. Stateham in

A,

o oot ki
i

Rob. Anderfon.

; Token- Houfe-Yard, Lothbury.
] All three right good
: Workmen.

Rocket

™




[r]

# PROPOSITION 1.

| Of a Rocket-Mould,

Et EMR LMOE EMM
B

DDHLE
“% be a Rocket-
. ’ “i Mould, A B
" the Diameter
- of 1t, viz, one
. Inch and half; c
Z K 4 Diame-
‘i ters; that is
" 6 Inches the
~ height to be
“ filled  with
- Compofition ,
BE half a Di.
ameter an o-
~verplus, ZC
: the height of
the boring 4
Inches and %,
‘or * of the G
*s height of the ( N
- Mould, GF y
tl}:efi)riﬁfgeolr:e n
‘. thied of the ey
- Dhiamthr kof H AR
. the  Rocket
. half an Inch, i R Ip

A K

PV i

ni
N
e
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Z. Y one fixth of the Diameter of the -
Rockee a quartc;r of an lntg\, the thick. ¥%
nels of the Cale, DYZGCEZYD gy : . ‘
t};:es bottom of the Rocket-Mould with PROPOSITION IIL

the Needle to be put in and taken out; _ |
R H aPin of Lion to fix the Mould and Of the Compofition for Rockets.

Bottom together. SR i S ,
THE Ingredignts which Rockets are

Compoled of are Salepetre, Sulphur,

. ¢ and Wood-Coal mealed, and palled
PROPOSITION. 1L "t chrough a fine Sieve. Firft, take the
largcf% of Small-Coal made of Birch-

Of the Rowler and Cafe of 4 Wood. Secondly, chufe the Yelloweft
Rocket. ‘ “’ Roch Sulphur. Thirdl§, take Saltpetre

~put in a Brafs Vellcl, to which put fo

bv\

* much fair Water as will diffolve i, put

Diameters 1n length, and in Dia- /;’ that Veflel upon tl.\e Fire, when it boils
meter two thirds of the Diameter of the ; } fcumit clean; whén the Water evaporates
Rocket, and the Head of che Rowler of | % and confumes, ftir it with a Spatula of
the Rocket the fame Diameter; let the :: Wood to meal it, what remains of the
Diameter of the Neck of the Rowler bea ; Saltpetre upon the Spatula, and fides of
lieele lefs than one third of the Diameter of 7, the Velfel, rub off with your Spatula of
the Rocket, becaufe when opened with a /s WQOd; then meal i, and pafs it fhrough
Cone of Wood the Orifice of the Rocke: i% a fine Sieve. A fecond way to Clanfie
may be juft one third fmooth and hard (o ;i Saltpetre ; take a Crucible, fec it in the
endure the Fire. Then the chicknefs of the 3; Fire, put Salepetrethereunto, increafe che
Cafe will be one fixth of the Diameter of fi Fire till the Saltpetre be Reduced o a
the Rocket, which being well Rowled and :; liquid quality like Water ; when i boils
Choaked, the Cafe may be finithed. . take mealed Sulphur upon a Spatula of

2 Iron, and putit into the boiling Salepetre ;
' 2 fo often repeated, the Flegmy qualxcye;f
B2 ¢

(3.) Of

MAke the Body of the Rowler nine

&

¢
X

!
A:“
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the Saltpetre will be burnt away, and the
flame will remain as white as the Body of
the Sun. Then pour it into fome very
fmooth Veffel, which being cooled, you
may reduce it into meal. Thefe ways I
have done for my Recreation ; but I ufu-
ally take the cleaneft Saltpetre to e found
in Drugfters Shops, and 1t does as well.

PROPOSITION V.

The Receipts for Rockets.

OR an Inch, an Inch and half, and

two Inch Rocket, and for 2 White
Fire, take 2 Drams of Antimony, 1
Ounce of Sulphur 2 § Ounces of Coal-
duft, 6 Ounces of Saltpetre, and 8 Ounces
of powder dult, [Cafimer du Grand Art &’
Artillerie, Partie 3. Livre 3. pag.145.] Fill
4 Diameters and Bore 2 4. " For an Inch
and half, and two Inch, and two Inch

and half Rocket, and 2 Yellow Fire, take

I Ounce of Sulphur, 1 Ounce of Coal-
duft,4 Ouncesof Salepetre;or take 1 Qunce
of Sulphur, 1 & Ounce of Coal-duft, and
4 Ounces of Saltpetre.  [Cafimer du Grand
Art & Artillerie, Partie 1. Livres, 942.99.]
Fill 4 Diameters, and bore 3, or a litle

' more

- rarvmg

-~ P 5 g e i 2
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more. And Dawiel Elrich Der profen
Kunft  Arsillerie Zweiser, Theil. pag. 54,
an19, Advifes to take 1 Ounce of Sul-
phur, one Ounceof Coal duft, 4 O:nces
of Saltpetre. Again, take 1 QOunce of
Sulphur, 2 Ounces of Coal, and 6 Ounces
of Saltpetre; alfo take 1 Ounce of Sul-
phur 2 2 of! Coal, and 6 of Saltpetre.
Fobann. Sigmund. Buckner in Theoria &~
praxis Artilleria Andere Theil,pag.28. Weigh
the Ingredients fingle, put them into a
wooden Bowl, mix them very well toge-
ther, and pafs them through the Sieve,
then your Compofition is fit for ufe. In
filling Rockets of onc or two Inches Dija-
meter ; let them be filled at 6, 8, or 10
times Charging, and to every Charge 10,
12, or 14 blows with a Maller, and be-
twixt every three blows turn the Dri-
ver a litgi in your Hard, fo the Com-
pofitios; @bout the Needle will be pre-
ferved. ~

Some of our Rocket-Makers cry up
the Compofitions of Hoolverman and
Nelfon, as though there was no Compa.
fition to be found like theirs, and they
are thus: chat fally called Woolverman's
is 1 of Sulphur, 1 of Coal, and 4 of
Salepetre : and that of Nelfom, 1 of Sul-
phur, 1 4 of Coal, and 4 of Saltpetre,
as they ftand in the Rcmains of

4

7 B3 M. Francy
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Mr. Francis Deene fometime Gu
of the Tower. Thefe Compoﬁtioﬁsn::;
Old and Common, as you fee, they
are Good, Strong, apd dull Compofitie
ons, .and cafily mannaged. Thole Com-
politions where Powder 1s judicioufly

mixed are more hively, and fo more diffi-
cult to mannage,

PRO-

L7]

PROPOSITION V.
- Of the Driver of a Rocket.

LBc vyAFGHEBy
be the Driver of
the Rocket, A FEB
a piece of a Gun Barrel,
FGHEOL a piece of
Box or hard Wood,
RLOgq ahole for the
Needle to pafs through,
ACDBy a piece of
Box to drive upon ; this
we call a hollow Dri-
ver, it difpatches bufi-.
nefs quickly, and does
right well. Or you
may faften a pece of
Brafs in che end of your
Iron Driver with 2 hole
in it to receive the
Needle.

If any will ufe a folid
Driver , let them have
the bottain of the
Mouldas DyZZZyD
with a hole patling
through the bottom ,
as Z R, for a ftrait
Piercer o pafs chrougg

>
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which bottom will be a Guide to the
Piercer to be jft in the middle of the
Rocket, make a markin your Piercer to
be a guide to bore always an equal
depth, then take your Rocket out of the
xgu;d, op‘{.;n lt(h.c Sole with a Taper bit,
our Work is done, t
for all fizes of Rockets. hos youmay do

PROPOSITION VI

Of the Boring of a Rocker.

Ake the Diameter of your Borex
one third of the Diameter of your
Rocket, not for any neceffity, but for
conformity to the cther parts of the
Rocket; from that Diameter let it be
exactly Taper to a point. Further, there
being an entrance made by the Needle.
it 1s very ealie to bore the Rocket ver}:
exadtly, by holding the Rocket in the
Left Hand, and the Borer in the Righe
ﬂlO}Vl_ﬂg the Rocket in the Left Handi
I;::}:Zi’.lg the Borer faft in the Righe
If you make the Diameter
Needle one third of the Diameterotff :2:
Rocket, and fo Taper, you necd no
. Borer

Lo]

Borer; here you fhall find the Rocket
will rife fwifter than when bored, the
Compofition lying loofer about the Needle
thanif it were bored, takes fire ealier, ard
this is moft neceffary in large Rockets,
viz. of 3, 4, or 6 Inches Diameter ; tor
fuch will hang too long time upon the
Nails before they rife.  Thofe Rockets
whofe Compofitions are Compoled ot
mealed Powder, Saltpetre, Coaland Sul-

hur, fill four Diameters, bore two and
l?xalf. Thofc Compofed of Sal-petre, Coal,
and Sulphur fill four Diametess, borethree
ora little more, .

This will hold in Rockets of 1 Inch, 12
and 2 Inches, butinlarger Rockets there
matft be lefs folidity to the hollow Cone of
Fire. Iufed for many years to drive my
Rockets folid, and tobore them after, but
that way did no better than thefc 1 now
ufe and deliver ; but this 15 moft certan
tKat any one may drive and bore 3 Rockets
with thofe hollow Drivers which I now
ufe, whilt one many finifh the driving
and boring of one Rocket with a folid
Driver; when the Rocket is. near filled,
ufe a fhorter Driver witha fmaller hols.

PRO-

‘e
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PROPOSITION VII.
Of Stars for Rockets.

1, 1, 2, 2. Sulphur.
2, 3, 3, 2. Antimony.
4, 6, 8, 6. SQaltpetre.

Meal thefe Ingredients fin fs
Ehrough a Sieve, mix them c;vigﬁ Vt}:z:::
in w}xxcix fome Glue, or Gum Araback
or k(xum Dragon hath been diﬂ'olved’
g})ztc():};;n;"% ]tlhc bignefs of a Hazle

, allnut ; roul them in meal
f{(:vdcr, when dryed they are fic for

Rockets are headed with fi ;
pents, their Orifices wal'h;.d wrilt]l:nmigit

1 .
; irc:I.’ovvdc:r and Brandy Wine, to take

of

[_u]

e e e

" Of Rain and Hail.

TAke any of thofe Recéipts for Stars,
wiz. 1 Sulphur, 2 Antimony, and 4
Saltpetre ; if you moiften that Compol-
dion with Oil of Petre onlv made well
into Pafte,formed into little Globes,rowled
into mealed Powder 5 fuch Stars will have
Red Colour : the fame Compofition
moiftned with Linfeed Oil will have a Red
mixed with White : the {ame Compofiti-
on mixed with Oil of Petre and Linfeed
Oil mixed together, will make an Ame-
chift Fi e.  All chefe will require a long
time a drying, the belt time 1s to make
them in the Summer.

The fame Compofition mixed with
Gum Araback Water, and Colophone,
gives a Red Yellowifh Fire. ‘The tormer
Compofition moiftned with Brandy and
Oil of Pecre, or Linfeed Oil, nuxed toge
ther, requires lefs drying. Powder of
Glafs, Powder made of Sawduft maxed
with the former Compofition gives i
rent Fire ; Coal duft inftead of Antumony,
all which youmay govern by your own
Reafon. Take the Qld Proverb, So many
Man, [o many Minds. |

' (k) To
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|
B times nine is fixty three Inches, that is
five Foot three Inches. The breadth of
|
|

L 12 ]

the Stick at the Head, three quarters of an
Inch or lefs, the thicknefs half an Inch
or lefs, the fmall end of the Stick three
eighths of an Inch and fquare, and to be
made of light Deals fuch a Stick will do
very well, and may be counted Cuftom
A withoutthmon{tration.f lnftfhc Wincl:.r

your Rocket is, with a 4 1695. there were two lets o ‘ire-works,
end thereof, pafte a picce of groor:;?é;;;? £ in Zhe firft of which the Wind was North-
about the Wood, then pafte another piecs # ward, and the Rockets in their rifing
of Paper about the Cone, and pafte both & worked into the Wind.  In the fecond the
Papers together; then put your Stars into Ui Wind was Wefltward, and_ had the fame
this Paper Veffel, withfome Rocket Com. §  Cffeét 28 the firft; the Reafon was becaufe

PROPOSITION Vi §
To ‘Head a Rocket.

TUm a piece of Wood juft fo big as

fition to break the Veflel " the Stick was toLeavy at the upper end,
ittle Pafte a little within thc’ﬁtgcesno u[th; §  and coo light at the lower; and f{o the
¥ Paper Veflel, then draw it upon your @& Center of Gravity of the Rocket and
r Rocket, and pafte it to the Rocket, fo % Stick was too near the Rocket: when in-
g your Work 1s done, ? dezd the Center of Gravity fhould be in

the middle, betwixt the lower end of the
Stick and upper end of the Rocket ; and

B { to do which the bigger end of the Stick
S . PROPOSITION IX. % ought to be downward; by this means a
. ) 1 lLighter Stick would ferve, and if the Wind

Of the Sticking of Rockets ‘4 did drive the Rocket, the Rocket would
- . ’ 1% move lefs, and yet perpendicular to the
o TH E Siick of a Rocket ought to be Y Horizon. Nature it [elf has taught us the
g feven times the lengch of the Rocket 1 fame; for all Birds, efpecially Birds of
' 8 or more, viz. a Rocket of an Inch 1 2 fwift flight, fpread their Tails for their
| & and half, fix Diameters thereof, thelength Guide. Sticks of Rackets ought to be one
g | of the Rocket, is nine Inches, feven . tor

times
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to another ‘as the length and Diameters §

of the refpe&ive Rockets:s that is, as the

Diametre 1 2 Inchis to the thicknefs of %
its Stick, fo 15 4 Inches the Diameter of |

a 4 Inch Rocket tosthe thicknefs of its

refpecive Stick. As the length of one
Rocket is to its Stick ; fo is the length of §

any ather Rocket to its Stick: and as the

weight of one Rocket 1s to the weight of
s Stick; fo 1s the weight of any other

Rocket to the weight of itsrefpe&ive Stick.

PROPOSITION X
To fire the Rocht.

PLace the Rocket perpendicular to the
Horizon by four Nails, make a port-
fire, about half an Inch in Diameter,
with {ingle Paper, wiz, 1 Sulphur, 2 Saw-
duft fifted fine, or rather Logwood
beaten and fifted fine, 4 of mealed
Powder, and 8 of Saltpetre ; or make the
port-fire with Rocket Compofition: fire
the port-fire, move it gently towards the
Orifice of the Rocket aill it takes fire.

Obfar:

L1531

Obfervations concerning Rockets.

Rocket be driven not hard e-
() Fn:u h it either confumes or breaks;

.c uft hard enough it nfes well; if wo
llfarl:ll it turns a loft, and breaks notat the

juft turn.

" (2.) If a Rocket be bored not deep
engug}{ it will not rife well ; if juft deep
enough it rifes well; if to0 deep it often

breaks.

) If a2 Rocket be bored with too

rc(az Z Bor:r it will not rife well 5 if with

2 fit Borer itrifes well; if with too {fmall
2 Borer it breaks, or rifes not well.

Y 1 the Compofition be too moift it
wiflﬂ' x)xot rife well; if too dry it rifes oo
faft or breaks.

Rocket be made, and kept n
tocsscgylgratooor?\m{’t a place, it will have
the fame effe@ as at the(4)

¢6.) The
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(6.) The Velocity of aRaocket is caufed §
by the boring, orin the hollow Cone jthe &
ume of its flight is in the folid part 2- B
bove the boring, which folid part ought &

to be lefs in a great Rocket than in a
hetle one.

Reafon) and make a good Rocket,

PROPOSITION XL

The weight of the Mallets for
Rockets.

’[“‘HE weight of the Mallets which
& Rockets are driven with, ought to
be as the Cube of the Refpe&ive Diame-
ters of their bores, viz. If the weight of
the Mallet for an Inch Rocket be twelve
Ounces, the weight of the Mallet for an
Inch and half Rocket ought to be two
Pounds and half, and for a two lach
Rocket fix Pounds, &

[17]

From thefe Obfervations 2 &
Youth may take any Compofition (in

PROPOSITION. XIL
Elow Rockets are eftimated.

¥ Ockets are eftimated either by Mea-
R_ furcor by Weight; if by Meafure,
then by the Common Standar by Inches
or by Feet ; if by Weight, then they are
eftimated by Caft Iron, that is, by the
Gunners Rule, viz. An Inch Rocket
weigheth two Ounces ahd a quater: an
Inch and half Rocket weigheth half a
Pound : a two Inch Rocket weigheth a
little above a Pound : a three Inch Rocket
weigheth almoft four Pounds: atour Inch
Rocket weigheth nine Pounds: an eight
Inch Rocket weigheth feventy two
Pounds, which may be called a Rocket

Royal.

C PRO-
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PROPOSITION XIIL

"Of the caufe of the Rockets rifing.

ET ACB be the
hollow Cone for the
the Fire, A yCZB the
Supeificies of that Cone,
all the Lines OZ at
right Angles with BC,
and all the Lines O y at
Right Angle with A C;
z now allthe Angles ZOy
being towards R, whe-
ther the AnglesZ Oy are
=B (gbtufe or Acuteh, lE)ut
the more acuter the bete
X E\ ter. The Rays of fire
7.0 and yO ifluing from the fides of
the Cone BC and A C, and continually
agitating with greater force one upon
another at O, forcing the whole Cone
BC A upward from the point R; (and
the wider the bore is (in Reafon) the
Rocket will rife with the greater velo-
city ; if the Compofition and decpnefs of
boring be futable.) By the Rays Z Xd,
an

[ 19 ]
and y Z of fire, crofling, each other at
the Center of the Cone K, and the poinc
R, asit were, remains fixe ; and here the
fimilitude of Guns and Rockers appears
plainly , a Gun remains fixe unon the
Center of Motion of the Trunnions, and
projects its burden forth; bur a Rocket

Hys from its burden, leaving it at R, as 1t
were fixr.

C s PART
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PART IL

TO OUR

PyrRoBOLISTES

A duplicate Propofition.

Aving one Rocket well proved
in all its Parts, viz. a three
Inch Rocket. Then,

To decreafe the Velocity of the Com-
polition of the aforefaid Rocket, to make
1t fic for a 4 Inch 47 and s Inch Rocket.
And to increafe the Velocity of the
aforefaid Compofition , to adape it to 2
> Inch 1 & and 1 Inch Rocker, keeping
the fame kind of Boring.
Secondly, From the ex ofed Rocket of
3 Inches, to increafe tY\C Diameter 0

the Orifice of the Rockets of 4: 4 ¥ands
| C 3 Inches

5 |
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Inches Diameter; and to decreafe the
Diameter of the Orifice of the Rockets
of 22 13 and 1 Inch Diameter , to a-
dipt them to the expofed Rocker, keepin
the Corpofition ot the fame Velocity.

From Experimental and Matbematical
Demonftration.

The Refolution of this Problem will
manifeltly fhew, the invalidity of the
Doérine of Shooting by the increafe
and decreafe of Powder 5 and that weak
and narrow Scantling it pinfolds in, 70
mean for this lofty Engine, It allo tells the
Gun-Founder how to give his Guns their
due Fortification ; otherwife they may be-
come ufelefs Inftruments of War. ~ It
teacheth our Pyroboliffes to dire& their
Work f{o that 1t may rife well, and not
break nor fall. It teacheth Artificers to
increafe and decreafethe force or ftrength

of therr Materials in any poffible Propor-
ton affigned.

This Propofirion was publickly propofed
three Months before the publication of
this Book, but no Refolution givem by

an).

PRO:
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PROPOSITION XIV.

The Complication'of Rockets in Rela-
tion to their Borers.

ch and half Rocket, we
FR(%?)‘nfpl?caItz other Rockets, viz. a
four Inch Rocket thus, wcl take t;l::
Cube of 4, which 15 04, allo we take
the Cube of 2 %, which 13 15625, with
which we divide 64, the O’\um'l‘en?kec‘t:;
and fo many times the lefler Roc ¢
contained in the greater, that 1s asF 4R‘Sn .
Then I look into the Tables o ; a ﬁle
for the vear 1691. Fume 1, an .‘1‘n e
fecond Colun(\ln [ ﬁng thqn](:qg:eui of
¢ 1 and 4, and agai 4 n
b O i e
' i olum |
?l?: Il;:;:gethgrsz, which I multply t;y 4
the Rasio of the Rockets, and 1t 1s ze Jllll
Now 6t Nuber ol 50
, the Rang °
;c% %’;oz;’der, it would have confirmed the

. . d decreafc of
fhooting by the mc“éa(: and “Powder ;

4

rs A
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Powder ¢ but as it is fhore, it is a vifible
Demonttration of the errar of that Do-
&rine: and if the Doé&rine of fhooting
by the increafe and decreafe of Powder
were true, there would be no need for
our Pyroboliftes to give different Velo-
cities of Compofitions to different {izes
of Rockets, but one Compofition would
have ferved all fizes ; which every Youth
knows the Contrary.

A )

f\ »
B\ Igf‘"h
C HFK

In the Parabola AHZ let AG be

2608, and AH3177; then GZ and
HZ are the Velocities of the equal and

unequal Ranges. Toricellius 22. Prop. de
motu_ profec. bib fecund,

Then as GZ the Velgeity of the e-
qual Range;; 1s to one third ‘of the Dia-
meter of the four Inch Rocket 1.333 ;
fois HZ the Velocity of the unequal

Rangg,

{251

e, to a larger Diameter of the 4
%\acr;\gkocket, to keep the fame Compofi-
no?).r as the equal Range 26¢8, ista the
unequal Range 3377 ; fois the fquare o£
the Diameter of the Orifice of the 4Inc
Rocket, to the fquare of the Diameter of
the Orificeof the R(rx:kct inlarged, keep-
i ‘fame Compofition. ‘
mgOd:aa\s the equalplo{ange 2608, 15 to thc:f
unequal Range 33773 fo 1s the Area o
the Orifice of the Rocket of 4 Diameter,
when taking 3 of the Diameter 5 fo the
Area of the Orifice of the fame Rocket
when enlarged, to bare the Compohngm
that would ferve a Rocket of two Inches
and a half, taking § of the Diameter
of the Rocket for the Dumeter ot its
Orifice.

Example.

6108

g The equal Range 3.476%0
22;7 The uncqual Range 3328511
The fquare of 1.333, &c.the 219660
Diam. of the equal Onffice ¢
Takéfthﬁhalf onf 361883

he Diam. of the new Onficel  gog41

! 5-516 one Inch and half }

Take
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Take another Example,

Auguft 24. 1691: 1 look in Col
and find the Requifites of Powdg;n ?m,l'f,'
aln Ounce, and 2 Ounces, and againft
tlmo{e Requifitesin Column 3 find 1281
;{laen;geth}l{ l;.]ailge, and 236 the equal
- 1C ! i
manges muluply by 4, and it

944 The equal Range 2
1482 The unequal Range ;?;gglé

The Square of 1.333, &
equal Orifice e the} 249660

445536

The Diameter of the new O
% 221768

fice 1.69

'Hcr.e may be feen the concurrence of
Experiments made upon another account
noc then thinking to apply it to the Com-
plflcanon of Rockets. 1made 2 Rockets
ot 4 Inches Diameter, anda Taper bit ac-
Ichrfx;;% to thnsd nl1efthod, and bored three

ameters, and left 2 [ i
thc}{ jorers, an nchgg Solid, and

An example of a Rocket of 6 Inches
Diameter, keeping the fame Compofiti-
on. Take the Cubcof 6, which is 216,

- divide

[27]

Jivide that Cube by the Cube of 4, which
is 64, the Quotient s 3, that is the Com-
pofition in the Rocket of 4 Inches, 1s to
the Compofition in the Rocket of 6 Inches,
is as 1 to 3 ; then I look in the Table of
Aug.24. and find in the fecond Column
the Requifitesof Powder halt an Ounce,
and an Ounce and a half; and aganft
thefe Requifites in Column three 800, the
unequal Range, and 236 the equal Range,
which I mulciply by 3, and it makes 70%:
then as 4 is to 6, {o 1stwelve half quarters
of an Inch, the Diameter of the new
Orifice of the four Inch Rocket, to eigh-
teen half quarters of Inches; that 15 2
Inches and 1 quarter: or as 41sta 6,fos
1 3, that is 3 halfs, to 43 half Inches,
thatis 2 2. ‘Then Lhad no fuch Ranges,
that theirr Requifites of Powder were in
Proportion as the Cube of 6 is to the
Cube of 2 +; therefore was I forced to
help my felf by Proportien, which is the
{ame in Subftance.

208 The equal Range 2.84C033
80}:) The unequal B.ange:81 " 2.9030%89
The Square of 2 %, or 15 ha

ua?ters §7~5 10544
The half of this Logarithm 2.563600
Half q'_uartcrs.of Inches 19.13 § 1281800
thatis 2.3 is ‘ 4

E«,
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A [econd Example, April 1. 1691,

I look in Calumn 2, and find the Re
quifites of Powder 12 Drams, and 36
Drams; and againft thefe Requifites in
the third Column I find 1176 the unequal
Range, and 303 the equal Range, which
I'muleiply by 3, and it makes gog.

999 The equal Range 2.958564
1176 The unequal Range 3.070407
The Squareof 18 half quarters 2.§10544
2.622387

0.47, that is 2 d
2 l?a.’lf, agiil.s%% Inches an a§'.u“93

Here may be feen one Example
makes the Diameter a litle more than
two Inches and a half, and in the other 2
lictle lefs, therefore we make the Taper
Bores juft two Inches and a half for a 6
Inch Rocket. To work from a two Inch
and a half Rocket to an Inch, put the
unequal Range in the firft place, and the
Work is done. The Compofition thefe
4 and 6 Inch Rockets were made of, were
1 Sulphur, 1 3 Coal, and 4 Saltpetre ; but
I believe 1 Sulphur, 1 Caal, and 4 Salc-
petre would do better, therg being no

great

the Rocket breaking, by
S‘i{z‘;atfgsn%? (:{}:\e large Diameter of the
Bore, and Tapering to a pomnt; an(é
by the fame Reafon, a leffer folid Hea
is required, that is about 2 Inches in }? 4
Inch, and 13in a6 or 8 Inch Rocket,

will fuffice.

PROPOSITION XV.

The Complication of Rockets in Reli~.

tion to their Compofition, with fome
Cautions and Limitations.

{e the Velocity of the Com-

opggtcif; Zf i, 12, and 4, w!uch
{erved to a 2 5 Inch Rocket, to make it fic
for a 4 Inch Rocket: remember the Ratio
of the Rockets are as 110 4. Lookiin the
Table of Ranges, and find the Requifites
of Powder in the fecond Column, as1 to
4, and againft them 1n the third Colu;]nn
the Ranges, viz. 3377 and 652 ’d—t' ens
multiply the equal Range by 4, and it I
1608, (in fig. 1.) In the Parabola ZA Hi
fet A H be equal to 3377, and A G-F)?"'Jl:o
to 26¢% 5 then HZ, and G Z wi o

the




the Velacity of the Powder, whic '
jected thofe Ranges, and we incr;};fcprg;
decreafe the Velocity of the Salpetre b
the Ratio of G.Z to HZ: then let A(‘é
in fig. 2, be equal to H Zin fig. 1, and
A Binfig. 2, be equal to GZ in fig 1
then draw the Ordinate C H and B G
hg.2, and by thefe two Lines, wviz, cH
and B G we increafe or decreafe the Ve.
locity of the Coal. Further, let DF in
fig. 3, beequalto CH in fig.2; and DE
in fig. 3. be equal to BG in fig. 2 : draw
the Ordinates FK and E¥, and by thefs
2 Lines we increale or decreafe the Ve.
locity of the Sulphur.

Thenif we take the Logaritlem of
(@) (1) (1) () (8)

3377 3518531 1759285 ©.879632 c 449
P 9632 C.449516

2428 3.4163¢8 1728154 0854077 0.427035

that is, the Ranges under (), their Lc-
garithm under (1) the half of the Log
under (2), the numbers anfwering thofe
Logarithms are the Lines HZ and G Z
in hg.t. The Logarithm under (4) is
tac fourth parc of the Logarithm under
(1): The Numbers an{wering thefe Lo-
garhuns, are che Lines CH, and BGin

fig. 2.

[ 30] (2]

fig.+. Further, the Logarithm under (%)
is the eighth part of the Logarithm under
(1) ; the Numbers anfwering thofe Lc-
garithms, are the Ordinates F K and E I
in the Parabola FD K.

Oryou may take the difference
of the Logarithms under (1 )p102223
Vi%.

I&lf SI11X
uarter 2555
Eighth 12977

- By Adding or Subtrading thefe Log. |

to or from the Logarithm of the Salc-
petre, Coal, and Sulphur, you have your
defive, wiz. their Velocities either in-
creafed or decreafed : or thus, take che
difference of the Logarithm of the two
Ranges 102223, and Subtraét it from the
Logarithm of the Square of the Number
of Drams, Ounces, or Pounds of Salt
petre, or from the Logarithm of the fourth
power of the Numbers of Drams, OQunces,
or Pounds of Coal And Laftly, thac
difference being Subtraced from the Lo-
garithms of the eighth power of the Num-
ber of the Drams, Ounces, or Pounds
of Sulphur, there will remain three Lo-
garichms, the firft being divided by 2, the

fecond
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fécond by 4, and the third by 8; there B
will remain threc Logarithms, the Num- E
bersan{wering to which, willbe the Num-
ber of Drams, and Tenths of the Saj |

petre, Coal, and Sulphur defired.

To Weaken the Velocity of the Com- §

pofiionot 1, 1 %, and 4.
3377 The unequal Range
2608 The equal Range

Salepetre

Take the half

Drams §6,9 nine Tenths ofg
Saltpetre '

The fourth power of twent
four Drams of Coal

garithm of unequal, and
equal Ranges Subtra@
Is the Logarithm of the fourth
Eowcr, which being divided & §.418621
y fourth

33 Drams %/, of Coal 1.354655

3.518¢31 §
: 3-416308

The Square of 6.4 Drams Offg.élZ;éo v
3510137 §
1.75§068 §

V5520844
The difference of the ILc-
} 102223 §

[33]

The eighth power of fixion=>
Drams of Sulphut

The difference of the Loga-g
rithm Subtra&

Is the Logarithm of the eighth §-
power which being divt: %9.5‘;0737
ded by 8

15 Drams %% of Sulphur

102213

1.191342

The Compofition will be Sulphur 15 1,
Coal 22 %, and Saltpecre §7; but if vou
quicken the Velocity, the equal Range
will be in thz firft place of the Propor-
tion.

D PRO-
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PROPOSITION XVL

Tubles of Ranges made with
Mortar-=pieces.

Une 1. 1691, On Wimbleton-Heath at
15 deg. of Elevation, with a four

Inch” Mortar-picce, and a turned Iron
Ball.

{ ! 2 3
Expert-| powder. Chain,
ments. |
1 -~ 213
2 642
2 2 1640
4 4 31371

Anguft.

Augult 24. 1691: At 1§ deg. of Elevati-
on, with a 33 Inches Mortar-piece, and a
turn’d Iron Ball.

! 2 3 4 y

The Chamber of The Chamber of
this Mortar-piecc a | this Mortar picce a
Fruftum of a| Fratum of a
Cone. Sphere.

4

Powder Chain. |Powder Chain.

1 H 236 2 144

3 I 4956 ) 304

3} 13 800 1y | 11298

4 2 1452 2 ggqi_)'
D2 Aprib
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April 21,1652, At 14 deg. of Elevau-
on, with a 34 Inch Mortar-piece, and
aturn’d Iron Ball.

i

I 2 3

Experiment.| Powder. {Chain.
T 12 393
2 24 746
3 36 1176
4 43 1820

L 5 6o 2698

Thus have I given plain and eafie
Rules to the Young Pyroboliftes for the
making of fmall Rockets ; and alfo for

the making of great Rockets, to them of

a greater Knowledge and Purfe, even
fuch as was reputed” impoffible ; for a 4
Inch Rocket was given in by our ableft
Pyroboliftes to be out of fize, and there-
fore impoflible to rife. Now, if that 4
Inch Rocket was thought fo, what will
they fay to them of 6, 8, 10 or 12 Inches
Diameter ; for certainly this Rule takes in
all fizes to §00 or 1000 weight, or higher.

Necella-

Nece[Jary Tables for Rockets.

7 5 =
28] B (w2 | 3
-2 |e 8 g|ls8E|lge 8
- 18 = glgedle s ¢
Q — G o = e Re) 5 W 3
E2 |82 °0l00ox|a ° 0O

1 2 3 4 5 6

I oz | o.o1 12

13 c8{ coog4 |ocoor oOX

2 Joor ©02] O210 |0006 O

24 looca o4} co18 jodrr 11

3 op3 " 12 0022 0010 O

234 1006 co| ©o§1 10032 Oy

4 |ov9 o o076 |coy8 oo

4t lory 13| oro8 |[oc68 o8

s loi7 09| o148 1cog3 12

§s |o23 o06] oig7 {0130 I

6 |ozo 66| 0246 joi162 co

61 | 038 10| 0326 jo0206 06

7 |48 04| 0407 |o151 0O

74 | o§9 5| 0500 0316 ab

8 |o72 00| o607 ;0384 o0

81 ]c86 o6| c728 o460 09

9 |10z o8| o864 o546 12

9+ 120 <9 1016 ;0643 ©O

o) 140 10| 1285 |0o748 o4
10, | 162 13} 1372 o%068 03
11 | 187 ox| 1§78 0998 o4
113 {213 14| 180§ 1 30 10
12 | 423 oo 204% 1296 roC
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The Ufe of thefe Neceffary Tables.

N the firft Column you have the Inches

and halt Inches, to 12 Inches. Inthe
fecond and third Columns 'you have the
weight of Pounds and Ounces of the
Rockets, when fix Diameters in length.
In the fourth Column you have the
Ounces of Compofition to fill .thofe
Rockets 4 Diameters. In the fifth and

{ixth Columns you have the weight of

the Mallets to drive thole Rockets in
Pounds and Ounces.

An Example in the whole, for a three
Inch Rocket. 1 find 3 in the ficft Co.
Jumn under Inches and half Inches; in
the fecond and third Column, under
Pounds and Ounces of Rockets, 1 find
three Pounds and 12 Qunces the weight
of the Rocket when finifhed, being &
Diameters, In the fourth Column 1 gnd
31 Ounces of Compofition to fill 4 Dia-
meters. 1n the fifth and {ixth Columns

1 find 2. Pounds 4 Ounces for thc Mallec

to drive that Rocket.

When Rackets are of a great weight,
the Malle: will be too heavy to manage,
therefore do thus.  The Mallec of a three
Inch Rocket, wiz, 20 Pounds weight i;

o
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of 2 good fizz; and we will make an
Exam%)lc of a 3 lnchand -{li Rockets, and
we will take it as ufeful that all Rocketls
to 3 Inches Diameter, may be filled with
eight Charges, bue further not, thqn a-
gainft 7 5 in the firlt Column. 1n Co-
lum 4 1 find §oo Qunces of'Compohtxon
ﬁa‘z Rocket, which I dwu}c b){‘ 8,Pan1d
uotient will bg 62.5. In the Faras
g:)eh‘%%?lz, lee A H be the Number o'F
Ounc:s §o61 § in the Mallet for the 73
Rocket, and AG the Number of Oung‘u:
114 1n the Mallet for a 3 Inch Roc_klc,lt),
then the Ordinates HZ and G7Z willbe
the Forces of thofe Malletss then as H'Z
isto GZ, fo 1s 6250 r5.811, that s 15{
Ounces and &5% fhall be your Charge ;))
Compofition. Further ; divide z?if ly
15.8¢1, the Quotient will be 3. 5%\ n%
Mamber of Charges in the eight part o

* the Compofition ; then multiply 39529

Y ~ will be 21. 2%% Charges 1
?f:a?’l{?ccligc-m\éaﬁly? give about eighteen
blows to every Charge, with that Mal!eltl
for the 3 Inch Rocket, {o your Work wi
be done, by two Men, 1ntwWo hours.

D 4 314




324 | 2.510545%

62.5 Squared 3.591760
. 6.10230%
5052.5 SUb.' 3.704364
3 ¢ 12.397941

15.811 isSub. 1.198970
62.5 isfrom 1.795880
3.9529 Reft 0.596910
8. Log. 0.903090
31.623 Sum of 2 Logarithm 1.500000
15811 Add 1.198970
soo.  the Sum of Logarithm 2.698970

Fune26. 1696, Then was fired a 4 and
6 Inch Rocket, Mr. djres Junior fired
them both off a hand, Mr. Dandridge,
Mr. Rodway, my felf, and feveral other
being prefent : the 6 Inch Rocket had 3
Inches folid Head, that s about the double
of what it ought to have had, the Reafon
of that was to hold Fire ; it moved off the
Nails at about 48 deg. of Elevation, and
the Horiznntal Range was juft 15 Chains,
that iz 350 Yards, by which we may find
the Aluwude of that Parabola it moved
in, and the greatet Range, and Confe.
quently the greateft Perpendicular Al-
rude it could have reached, | o

In

IR

Lar]

1to 330
Parabola ABC, Let AC be equa
Yaigsth:\ Da::;ual to 165 the AngleD AE 78 degrees,

fhen in the right Angled Triangle EDA. o\
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Radius . 90 | 10.000000
Tapgent . 28 10.67252%
AD 165 2.217484
DE 776.221 2.889989
, DB 388.11
As the Sine of the double of
the Elevation §4°7 2:609594
Isto Radius 1000 3.000000
So is the Horizontal diftance
at 78 deg. %;;o 2.518514
To the preateft Range i
P.ir.'{h{(,)h ge in the €8108 2908910

Halt of the greateft Range is
the Perpend. hight delired ?405‘4

So then the greateft height of that 6
Inches Rocket in its flight was threc
hundred cighty and eight Yards, had it
bean put Perpendicular, 1ts height would
have been four hundred and five Yards,

The fight of Rockets docs fufficiently
well agres with that of the Parabola at
cach end of the Quadrant; but towards
45 degrees it differs more.

A Racket of an Inch and half Diame-
ter, filled 5 Diameters, and bored two
and a half, and a litde more, wich this
Compofition, viz. $ Powder-duft, 6 Salt-
petre, 23 Goal, and 1 Sulphur, and layed
to 30 degrees of Elevation; Ranged the
Rocket 850 Yards, that is half a Mile.

To
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X 7o make Rockets to Swim upor the

Water, Dive into the Watcr, and
keep above the Water.

An Exasmple of an Inch Racket.
MAke the Cafe r2 Diameters, which

will be in chis Example 12 Inches,
fill it with two Compofitons,: viz. a
Weaker and a Stronger; fill 2 Inches with
the Weaker Complition, then 1 ; with ths
Strong, then 2 with the Weak, 1 § wich
the Strong. Laftly, 2 Inches witn the
Weak, then there will remain 3 Inches
for Carn Powder, for the Report.
The Weak Compolition to Swimabove
Water ; take 3 of meal Powder, 1 of Coal.
The Stiong Compofition to Dive under
the Wacer, and leap above the Water;
take 8 of mealed Powder, 1 of Saltpeue,
and 1 of Coal.

To

i
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To divide the Drivver.

Rom the Jower end of your Driver fet
off 3 Inches, then 2 Inches, then
1 |, then 2 Inches, then 15 Lattly, 2

Inches; make the Rockets of a juft length,

and fo vou may fee the Divifions of the
Driver appear above the Cale as you fill.

Tbe Ufe.

re the Rocket in your Hand with

with your Port-fire, through itinto a
deep Water, (otherwife 1t will ftick in the
Mud) it will Swim a lictle while; but
when the Strong Compofition takes fire ic
will Dive, and when the Strong Compe-
fition is fpent 1t will jump up,&~. The
Weak Compofition being the laft, the
Rocket for fome time will Swim upon the

Water, and then give a Report. This
Rocket is all Solid.

To make a Rocket Charger.

LET the length of the Charger EG,
be one Diameter and half, the
breadth of the Charger HZ, one Dia-
meter and one third, the length of the
Neck

[ 451
+ Neck of the Charger that {lippeth upon
2 the Handle BC, two Diameters; the
E breadth of that Ferril A B, one third of
i the Diameter of the Rocket: betwixt
3 eight or nine of thefe Charges will hill a
& Rocket 4 Diametcrs. '

/5\
F
Ar— i H ]D
B C

i1 You may cut the Charger ABEDH
£1 GZ A in Paper, then it may be made in
il Copper, Clofc A to D, and Bto C, Sod-
il der both ends together ; bring H G Z 1nto
% more than half a round, and A B and
#CD in a round, put it then upon a
il Handle, then ic 1s fic for ufe.
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& under ABCor D, mix them well toge-
To make good Coal fer Rockets. ¥ ther, puta little quantity of that mixture
: £ into a Fire-Pan, fet 1t upon the Fire, and
TAke pieces of a light dry Deal Board ¥ ina lile ume itwill give a great Report.

about 12 Inches in length, and a- B ' )
bout the thicknefs of 2 Fingers or lefs; &
ut them into an Oven, put fire to the §
€Vood; when they are burned enough 3
take them out, and put them into an lron, &
Brals, or Eathera Pot, clofe it well with

A further ufe of the Tables.

WHat js done in the 14 and 15 Pro.
B VV pofiions, by taking the Cubes of
. | % the Diameter of the Bores of the Rockers,
a Cover, thatit takes no Air, the Fire be- & may be done by the Tablesin > and 3, of
ing exunguifhed, beat it and pafs it ¥ Tab4 Thus, look in the firft Colamn
through a fine Sieve, thenit is fit for ufe. 3 for the Diameters of the Rackets, wix.
1f the Wood be not well burint, putitin< & 2'and 4, and againft them, in Column
to the Oven again, and fo repeat your # 2 and 3, I find 2 Poundsand 4 Ounces,
Work : {uch Coal will make a Rocket fly @ and 9 Pounds, divide the greater Number
veey lively, if not with two much Life. & by the leffer, the Quotient will be 4, near

. | enough, fothe Ratioof thele two Rockets
B areas 4 tor, and chis is by the weighe of

Comspefisions for Reports, .
ol f P & the Rockets. .

A B CD @ In the other Example [find 4 and 61n

ii Salepetre 9. 4 3. 1 & the firlt Column, and agamft them .1
Salt of Tartar 3. 3. 2. 1 £ Column 4, 1find 76 and 246 Ouncesof
Sulphur 1. 1 & Compofition for thefe two Rockets 5 then

a. 1. I, :
Take Sulphur 1, Tartar 3, and Salt: §
petre 9, grnd thefe well together, and §
dry them. A few Grains of this Powder

divide the greater by the lefler, the Quoti-
B ent will be 3 and more, which is the
& {ame thing as_if you made ufe of the
being fired, will give as great a Clap asa §i Cubes of ‘their. Diametersy for ndecd
Musket when itis dilcharged. Dr. French, @ thefe Tables are made by the Cubes of the
pag. 171.  Take any of thef¢ Ingredients gk refpective Diameters.
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A Conclufion,

IF any one prefumes to fay they have
Refolved the 14. Propofition before the
Publication of this, they might have been
fo kind as to put it into Pradicefor the
Defenceof the Nation, If any fay they

can doit, I defice them {o to do, That I

mz, (ee my defires accomplifbed, viz. Great
Guns and their Carriages truly fortified
and neatlly made, which would be great
fatisfaérion ; however this may fhew tothe
next Age what has been offered to this.

Fuly 25.
1696,
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