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I DO not pretend to give the origin of Fire-
works, which fome affirm were ufed in the
Trojan war. :

It is fufficient for me, that they have flourithed
a long time, and continue to do fo in all polite
‘nations. I am fenfible that there are many
treatifes on this fubje&, but they are imperfect
and erroncous. '

I have avoided prolixity without being obfcure; .
my rules are plain, and I have endeavoured to
lead the reader in the eafieft manner, from the
minuteft circumftances to the higheft, and have
;¢ carefully kept to the fubjet. I cannot help re-

“ flgéting with fome chagrin, that, when we have

- t‘.':._"-'jthé'ﬁ: diverfions exhibited, we have moflly had

" recourfe to foreigners; if owing to our ignorance

"7 7 on this fubje&, I fhall be happy if in my power
" to correct them,
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FIREWORKS.

¢ explofive blaft is thus produced, wherein the nitre
¢ feems, by its aqueous and acrial parts, to act as bel-
¢ lows to the other inflammable bodies, fulphur and
¢ coal, to blow them into a flame, and carry off their
¢ whole fubftance in fmoke and vapour.”

After having fpoke of the nature of powder, 1 fhall
in the next place proceed to its origin, though fome-
what uncertain; but it is imagined to have been invent-
e¢d in the time of alexander the Great, as !’hiloftratus
fpeaks of a city near the river Hypafis in the Indies, that
was faid to be impregnable, and its inhabitants relations
of the gods, becaufe they threw thunder and lightnin
on their enemies ; but this perhaps might be the effe
of gun-powder, which, not being known to other peo-
ple, might well be faid to be thunder and light-
ning,

This conje€ture has been confirmed by fome travel-
lers, who affert that it was uf-d in the Eaft-Indics, par-
ticularly in the Philippine Iflands, about 85, which
is 1265 ycars before it was known in Kurope, where
they fay it wus not known till 13.0, though, it is faid,
there is mention made of gunpowder in the regifters of
the chambers of accounts in France, in 1338 ; and
Friar Bacon mentions the compofition of powder in. ex-
prefs terms, in his treatife e nullitate magiae, publith-
ed at Oxford in 1216 ; but we find from moft accounts,
that the Germans have the honour of the inven-
tion,

I thould give a defcription of a machine for trying
gun-powder, but they are fo common, it would be
needlels;  yet would have all who pradtife this art
know, that, when they make fky rockets with powder,
it muft be of the beft kind; but as to wheels, and
other common works, any will do, only be carcful it is
quite dry,

Ba Com-












~ FIREWORKS T
is fond of this art, all opportunities of making experi-
mients, and of knowing every thing relating to it.

To make SiLenT Powbpazr.

For the firft fort, mix 21b, of borax, with 41b. of
gun-powder, .

2d. Add £1b. of lapis-calaminaris, and 1b. of borax,
to 21b. of powder.

3d. To 61b. of gun-powder § 1b. of calcined moles,
with as much borax of Venice,

4th, To 6 %1b. of faltpetre, 8 1o, of fulphur, and
;1b. of the fecond bark of an elder tree, burnt and
ground to a powder, with 2 lb. of common falt,

There are many other methods of making filent pow-
der, according to report, by ufing camphor or touch-
wood inftead of charcoal, or by adding to the common
powder burnt paper, hay feed, &c. When any of thefe
ingredients areto be mixed with common powder, grind
them together, and make them into grains,

Gun-rowper of different Colours.

* Notwithftanding the repeated trials and experiments,
made by the greateft artifts, to add to the ftrength of
gun-powder, all have proved ineffectual, and moft have
agreed that the prefent powder will not admit of a fourth
ingredient : therefore it is evident, that any thing being
mixed with the prefent compofition would rather reduce
its ftrength than add to it; confequently coloured paw-.
der muft be weaker than black: {o that the making of
powder of different colours, is only a fancy that ferves
to pleafe the curious, without any other effec,

To make Gun-rowDdErRrR white.

To 61b. of falt-petre, add 11b. of the pith of an elder
tree, well dried and pulverifed, with a fufficient quag
nty




































FIREWORKS. 23
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FIREWORK-SES 35
honc, {pirit of wine. and oil of fpike; but let the pow-
der be the principal part.

Flame inclining to Red.

Saltpetre, fulpbur, antimony, and greek-pitch; falt-
petre the chief. S ) Ay

By the above method may be made various colours of
firey as the pratitioner pleafes; for, by making a few
trials, he may caufc any ingrediedt to be predominan
in colour.

Ingredients that thew in Sparks when
rammed in choaked Cafes.

‘The fet colours of fire produced by fparks are divided

into 4 forts, viz. the black, white, grey, and red: the
black charges are compofed of 2 ingredients, which are
meal powder and charcoal; the white of 3, vjz.
faltpetre, fulphur, and charcoal; the grey of 4, vh.
meal powder, faltpetre, brimftone, and charcoal ; and
the red of 3, viz. meal powder, charcoal, and faw
duft. .
Thete.are, befides thefe 4 regular or fet charges,
2 others, which are diftinguifhed by the names of com-
pound and brilliant charges ; the compound being made
of many ingredients, fuch as meal powcer, faltpetre,
brimftone, charcoal, faw duft, fea-coal, antimnony, clafs
duft, brafs duft, fleel filings, caft iron, tanner’s duft,
&c. or any thing that will yield fparks; all which muft
be managed with difcretion. The brilliant fires are com-
pofed of meal powder, faltpetre, brimftone, and fteel
duft; or with meal powder and flecl filings only.

© Cotton Quick-match

Is generally made of fuch coton as is putin can-
dles, of fevex.'al fizes, from 1 to 6 threads thick, accord-
ing to the pipes it is defigned for, which pipe muft

2 .
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FIREWORKS. 49°

of the rocket; when this is to be glued on the rocket, you
mutt cut 2 or 3 rounds of paper off the cafe, which will
make a thoulder for itto reft upon. Fig. 15, a former
for the head: 2 or 3 rounds of paper well pafted will be
enough for the head, which, when rolled, put the collar
on that part of the former marked O, which muft fit
the infide of it ; then, with the pinching cord. pinch-the
bottom of the head into the groove, and tic it with {mall
twine. Fig. 16, a former for the cone. To make the
caps, cut your paper inround picces, equal in diameter
to twice the length of the cone you intend to make ;
which pieces being cut into halves, will make 2 caps each,
withoGt wafting any paper; having formed the caps,
ﬁﬁe over each of them a thin wh te paper, which muft

a little longer than the cone, fo as to project about
§ an inch below the botto'n: this projection of paper,
]t:eing notched and pafted, ferves to faften the cap to the

ead.

When you load the heads of your rockets with ftars,
rains, ferpents, crackers, fcrolls, or any thing elfe, accurd-
ing to your fancy; remember always to put i ladle-full of
meal powder into each head, which will be enough to
burft the head, and difperfe the ftars, or whatever it con-
. tains : when the heads are loaded with any fort of cafes,
let their mouths be placed downwards; and after the
heads are filled, pafte on the rop of them a piecc of paper,
before you put on the caps. Asthe fize of ftars oft differ,
it would be needlefs to give an exa€t number for each
rocket, but this rule may be obferved, that the heads
may be nearlv filled with whatever they are loaded. '

‘Decorations for Sky Rockets.

Sky rockets bearing the pre-eminence of all fireworks,
it will not be improper to treat of their various kinds of
decorations, which are direzted according to fancy ; fome
are headed with ftars of different forts, fuch astailed,
brilliant, white, blue and ycllow ftars, &c. fome with
" gold and filver rain ; others with ferpents, crackers, fire-

o fcrolls,
























FIREWORKS 57

of reports, marrons, and crackers; and founh, com-
pound ballééns.

Cochorn Ballé6n illumi'nated;

' oz.

Meal —_ —_— - 1}

}powder{ , — of
Powder for the mortar

Length of the fuze compoﬁtion 3 of an inch’ 1 oz.
drove or rolled flars, as many as will nearly fill the
fhell.

Cothorn Balléén of Serpenté.-

oz.
Mot powdery T _ T —__ B
Powder for the mortar T 2%

Length of the fuze compofition 13 16ths of aninch.
3 oz. cafes drove 3 diameters and bounced g diameters ;
and } oz. cafes drove 2 diameters and bounced 43 of each
an equal quantity, and as many of them as will fit' in
eafily, placed head to tail,

Coehorn Balléon of Crackers and Re-

POI'tS. P

| oz.

-‘com}powder{ | e e 0}
Powderforthfmortgy | me——e 2

Length of the fuze compoﬁuon 3 of an inch. Reports’
-4 apd crackers of 6 bounces, as many as will fill the

Compound






















































FIREWORKS ”5

or they mn not keep their pofition, when prefled clofe
or opened.

Rain-falls for Sky-rockets, Double and
‘ Single.

Gold and filver rain compofition are drove in cafes
that are pinched quite clofe at one end: if you roll them
dry, 4 or 5 rounds of paper will be ftrong enough, but
if they are pafted, 3 rounds will do; and the thin fort
of cartridge paper is beft for thofe {mall cafes, which
in rolling you muft not turn down the infide edge, asin
other cafes, for ‘a double edge would be too thick for fo
fmall a bore.. The moulds for rain-falls fhould be made .
of brafs, and turned very fmooth in the infide ; orthe
cafes, which are fo very thin, would tear in coming out;
for the charge muft be drove in tight; and the better
the cafe fits the mould, the more driving it will bear.
Thefe moulds have no nipple, but inftead of which
they are made flat: as it would be very tedious and .
troublefome to fhake the compofition out of fuch fmall
ladles, as are ufed for thefe cafes, it will be neceflarv to
have a funnel, made of thin tin, to fit on the top of the
cafe, by the help of which you may fill them very faft.
For fingle rain-falls for 4 oz. rockets, let the diameter
of the former be 2 16ths of an inch, and the length of
the cafe 2 inches ; for 8 oz. rockets, 4 16ths, and 2 dia-
meters of the rocketlong; for 1lb. rockets, 5 16ths,and
2 diameters of the rocket long; for 2 1b. rockets, 5 16ths,
and 3 } inches long;- for 4-1b. rockets, 6 16ths, and
4 4 mches long'; and far. 6-pounders, ¥ 16ths diameter, -
and 5 incheslong. . - -

- Of double.rain-falls thereare 2 forts; as, for example,
fome appear firft like a ftar, and then as rain; and fome
appear firft as rain, and thenlike a ftar : when you would
have ftars firfk, you muftfillthe cafes, withis £ an inch
of the top, with rain compofition, and the remainder with
flac compéfition ; but when you intend the rain thould
be fitll; -dxiwd the cafe § an inch with: ftar compofition,

and
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FIREWORKS. 1cr

half downwards, an! that when they are tied on, their
heads and tails may come very necar together: from the
tail of one cafe to the mouth of the other carry a leader,
which fecure with pafted paper. Befides thefe pipes,
it will be neceflary to put a little meal powder infide
the pafted paper, to blow off the pipe, that there may be
no obftru&tion to the fire, from the cafes. By means of
thefe pipes, the cafes will fucceflively take, burning one
upwards, and the other downwards. On the pintle fix
a cafe of the fame fort as thofe on the wheel ; this cafe
muft be fired by a leader, from the mouth of the laft cafe
on the wheel, which cafe muft play downwards: inftead
of a common cafe in the middle, you thay put a cafe of
Chinefe fire, long enough to burn as longas 2 or 3 of*
the cafes onthe whecl.

Horizontal wheels are oft fired 2 at a time, and made
to keep time, like vertical wheels; only they are made
without any flow or dead fire; 10 or 12 inches will be
enough for the diameter of wheels with 6 {pokes. Fig.
490. reprefents a wheel on fire, with the firft cafe burning,

Spirali Wheels ’

Are only double horizontal wheels, and made thus:
The nave muit be about 6 inches long, and fomewhat
thicker than the fingle fort; inftead of the pintle at top,
makea hole for the cafe to be fixed in; and 2 fets of {pokes,
one fet near the top of the nave, and the other near the
bottom. At the end of each fpoke cut a groove, wherein
you tie the cafes, there being no fell; the fpokes thould
not be more than 3§ inches long cach from the nave,
fo that the wheel nray not be more than 8 or g inches
diameter; the cafes are placed in fuch a manner, that
thofe at top play down, and thofe at bottom play up,
but let the 3d or 4th cafe play horizontally. I he cafe
in the middle may begin with any of the others, you
pleafe: 6 fpokes will be enough for each fet, fo that the
wheel may confift of 12 cafes, befides that on the top:
the cafes 6 inches each.

Plural

"
b






. FIREWORKS, 103
and Chinefe fire begin with: the fecond cafes. The fpindfe
for this wheel muft be a little longer than the cone, and
made very fmooth at top, on which the upper block is
to turn, and the whole weight of the wheel to reft.
See Fig. 41.

Double Spiral Wheel,

-For this wheel the block, or nave, muft be as lon
as the height of the worms, or fpiral lines, but mu
be made very thin, and as light as poffible. In this
block mutt be fixed feveral fpokes, which muft diminifh,
in length, from the wheel to the top, fo as notto exceed;
the furface of a coune of the fame height. To the ends
of thefe fpokes nail the worms, which muft cro(s each
other feverul times: thefe worms clothe with illumina-,
tions, the fame as thofe on the fingle wheels; but the
horizontal wheel you may clothe as you like. At top
of the worm place a cafe of fpur-fire, or an amber light,
See Fig. 42. This figure is fhewn without leaders, to
prevent a confufion ot lines.

Ball66n Wheels

Are made to turn horizontally: they muft be made
2 feet diameter, without any f{pokes, and very ftrong,.
with any number of fides. On the top of a wheel range
énd fix tin pots, 3 inches diameter, and 7 inches high
edch, as many of thefe as there are cafes on the wheel :
near the bottom of each pot make a fmall vent; into each
of thefe vents carry a leader from the tail of each cafe;
fome of the pots load with ftars, and fome with ferpents,
crackers, &c. As the wheels turn, the pots will fuc-
ceffively be fired, and throw inw the air a great variety
of fires.

- Fruiloni Wheels. o
_F_ii’ﬁ, have a nave madg ginches long, and 3 in diame-
ter: meat the bottom of this nave fix 8 fpokes, with a
' Hs4 hole
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Commor, Port-Fires

Are intended purpoieiy tc fire tne works, their fire
being verv {low, ane tne near of tne flame fo intenfe,
that, if appilec to rockers. ieagers. &c. 12 wil; fire them
immediareiv. Por: nrer mav be mad: of anv length, but
are feldomm. maae mor: tnar Ziincher jong: the interior
diameter o por-iirt mouias fhouic b: i< 10ths of an
inch, and the diameter o: tne former, : ar inch. The
cafes mufi be roliz wer vitr pafic, anc onc enc ninched,
or foldex down. Tu: mouic: fhouic b made of brafs,
and to take i1 2 piece: tengtnwilc : tnen, when the
cafe is in the 2 fides. taey are neic rogetner by brafs rings,
or hoops, whick are maas u fir over the ourfide. The
bore of the mouic mufi nn: be made quite rhrough. fo
that there wili be no ozcanorn for i foot. Thofe port
fires, when utec, are nelc i conper fockets, fixed on the
end of a long ftick: theie fockets are made like porr
crayons, only with a icrew, infieac of z ring.

Cafcades of Fire

Are made of anv fiz¢; bus ons madc acco-ding te the
dimenfions of thatr fhewr 1 Plae 4. Fig. 4:. wili be
large enough for t vz czies. le:t the difiance from A
to B, be greet; from B 1o C, 2 fzer 6 inches: ang from
CD, 2 feet; anc i=: the croit piece at A, he 4 feet iong s
then from each enc o7 thit pisce, drew & iine o D then
make the other crofs pizzes j¢ jong as wo come waichir
thofe lines. Thetop picze D, mev be of an- Jong*: 10
as to hold the caies, ar a2 iirle diftance from cach other s
all the crofs pieces are fixed horizontzllv, and fupported
by brackets; the borttom crofs piece fhould b ahoat
1 foot 6 inches broad in the midcle, the recond 1 fonr,
the third 9 inches, and therop pizce 2 inches: the cates
may be made of any Jength, but raihe flicd with ¢ hril-
liant charge. On the edges of the crofs picces ot be
pailed bits of woed, with a groove cut iz cnch pld large
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To make an illiminated chandelicr, you muift fitft have
ooe made of thin woud. See Fig. 50. The chandelier
being made, borein the front of the branches, and in
the body; and alfo in the crown at top, as many holes for
illuminations- as they will contain, at 3 inches diftance
from eachother: in thefcholes put illuminations filled with
white, blue, orbrilliant charge. Having fixed in che
port fires, clothe them with leaders, fo that the chande-
. lier and crown may light togethers The {mall circles
on this figure reprefent the mouths of the illuminations,
which muft project ftrait from the front.

Illuminated Yew-Tree.

Firft have a tree made of wood, fuch as is fthewn
by FLE. 51. The middle picce, or ftem, on which the
branches are fixed, muft be 8 feet 6 inches high: at the
bottom of this picce draw a line, at right angles, 2 feet
6 inches long at each fide; then from L, which is 1 foor
6 inches from the bottom, draw a line on each fide to
C and D: thefe lines will give the length of the & firft bran-
ches. ‘Then put on the -2 top branches parallel to them
at-bottom: let the length of each of thefe branches be 1 foot
from the: ftem: from the ends of thefe . branches draw a
line to C-and D: then fix on 5 more branches at an =
diftance from each other, and their length will be deter-
mined by the lines A Cand ED. When the branches
arefixed, placeilluminating port fires on the top of each,
as many as you chufe: behind the top of the fiem faftena
gerbe, or white fountain, which muft be fired at the
beginping of the illuminations on the tree. :

~ Flaming Stars with Brilliant Wheels.

To make a flaming ftar, you-muft ir® have made a
circular prece of firong wood about 1 inch thick and
2 feet diameter: round this block fix 8 points, 2 fcet « in-
ches long each; 4 of thefe points muft be ftra:zht, and 4
faming: thefe po'mtsbein% joined on very ftrong, and cvprl\‘
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the block in which they are fixed; on each of thefe fpokes,
near the end, muft be placed a 4 oz. cafe of brilliant fire ;
all thefe cafes muft incline either to the right or left, fo
that they may all play one way.

Sixth Mutation

Is a ftanding piece, called the Crofs Fire. This muts
tion confifts of 8 fpokes fixed in a block; near the end
of each of thofe fpokes muft be tied 2 4-0z. cafes of white
charge, one acrofs the other, fothat the fires from the

‘cafes on 1 fpoke may interfect the fire from cafes on

the other.
Seventh Mutation

Is 2 fixed wheel, with 2 circular fells, on which are
placed 16 8-ounce cafes of brilliant fire, in the form of a
flar; this piece is called a Fixed Star of Wild-fire. -

Eighth Mutation.

This is a beautiful piece, called a Brilliant Star-piece
it confifts of 6 {pokes, which are ftrengthened by 2 fells
of a hexagon form, at fome diftance from each other; at
%he end of each fpoke, in the front is fixed a brilliant
Htar of 5 points; and on each fide of every ftar is placed
a 4 oz. cafe of black or grey charge; thefe cafes muft
be placed with their mouths fideways, fo that their fires

may crofs each other. _
Ninth Mutation

Is a wheel piece: this is compofed of 6 long {pokes,
with a hexagon vertical wheel at the end of each ; thefe
wheels rup on fpindles in the front of the fpokes; all the
wheels are lighted together: 2 oz. cafes will do for thefe
wheels, apd may be filled with any coloured charge.

B N
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ng.- - ARTIFICIAL .

- Afwer baving fpoke of the feveral parts of the regulated

Pieee, each by their proper names and colour of fire, I

fhall next proceed with the proportion of every mutation,

with the method of conveying the fire frém ohe to the

- other. and the diftance they ftand one from the ‘other on
the {pindle,

Firft Mutation

Muft be a hexagon vertical wheel, 14 inches diameter;
on one fide of the block. whofe diameteris 2 } inches, is
fixed a tin barrel, A, fee Fig, 53, No. 1, this barrel muft
be a little lefs in diameter than the nave; let the length
of the barrel and block be 6 inches. Having fixed the
cafes on the wheel, carry a leader from the tail of the
Jaft cafe into the tin barrel through a hole made on pur-

-pofe, 2 inches from the block ; at the end of this leader
Jet there” be about 1 inch or 2 of loofe match; but take
care to fecure well the hole wherein the pipe is put, to
prevent any fparks falling in, which would light the
fecond mutation before its time, and confufe the whole.

Second Mutation

-Is thus made, Have a nave turned 2 § inches diame-
ter, and ; long; then let § an inch of that end which
faces the firft wheel be turned fo as to fit eafy into the
tin barrel of the firft mutation, which muft turn round
it without touching; on the other end of the block fix
a tin barrel, B, N?, 2, this barrel muft be 6 inches long,
and only § an inch of it to fit on the block. Round the
nave fix 5 fpokes, 1 finch long each ; the diameter of
the fpokes muft be equal to 3 2 oz. former; on thefe
fpokes put 5 7-inch 240z. cafes .of fpur fire, and carry
leaders from the mquth of ane to the other, that they may
all light togther; then from the mouth of 1 of the cafes,
carry a leader through a hole bored flantways in the nave,
from between the fpokes, to the frapt of the block near
the fpindle hole; the end of this Jeader muft projet ou;
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fpokes may be in length about 4 feet 6.inches; in the
-top of each fix a fpindle, and on each fpindle put a fpirali
-wheel of 8 fpokes, fuch as E, E, E, &c. The blocks of
-thefe wheels muft have a hole at top for the centre cafes,
and the fpindle muft have nuts fcrewed on their ends;
which nuts thould fitin the holes at top of the blocks, fo
-fo that all the wheels muft be put on before you fix in
.the cen'tre cafes: as fome of thefe wheels by reafon of
their fituation will not bear on the nut, it will be necef~
Aary to have fmooth thoulders made on the fpindles for
-the blocks to run on; the cafes of thefe wheels are to burn
double, and the method of firing them is, by carrying a
leader from each down the fpokes into the block in the
:centre, as in the dodecaedron, but the centre cafe of each
wheel muftbegin with the 2 laft cafes as ufual, It is to
be obferved, that the largé circular wheel in front muft
-have a tin barrel on its block, into which a pipe muft be
carried from one of the fecond cafes on the wheel ; this
‘pipe being met by another from the large block,. in which
the 8 fpokes are fcrewed, will fire all the fpirali wheels
and the iJluminating port fires at the fame time. The
cafes of the projeﬁ%ed wheel may be filled with a white
.charge, and thofe of the fpirali wheels, with a grey.

Moon and Seven Stars. -

Let Fig. 55. bea fmooth eircular board, 6 feet diame-
ter ; out of the middle of it cut a circular piece 12 or
14 inches diameter, and over the vacancy put white .
Perfian filk, on which paint a moon’s face; then let
L LI, &c. be ftars each 4 or s inches diameter, cut
"out with 5 points, and covered with oiled filk: on the
front of the large circnlar board, draw a 7-pointed
ftar, as large as the circle will allow ; then on.the lines
- which form this ftar, bore holes, wherein fix pointed
Mtars. When this piece is to be fired, it muft be fixed
“upop the front of 4 poft, on a fpindle, with a wheel of
brilliant fire behind the fice of the moon; fo that whiie
the wheel burns, the miogn and ftars will appear tranfpa-
rént, and when theWhefl hds burnt out, they will dif-
: T e "+ -sppear,
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Single colleftions are fired on ftands; which fands.are
made in the fame manner as theodolite ftands, onl
the top part muft be long or fhort occafionally: thefe
ftands may be fixed up very foon without much trou-
ble. Having given fufficient inftru&ions for placing
of fireworks, I fhall proceed with the manner o? firing
them, :

Order of Firing.

1. Two fignal
2. Six fkygn
3. Two honorary
4. Four caduceus
£ L rwod i §wheels lluminated
7. 'itranfparent ftars
8. A line rocket of 5 changes
" 9. Pour toprbillons

rockets

10. " Thorizontal wheels -~ .. -~ -~ |
1, 1~ |air balléons illuminated © " ‘

12, £ Two } Chinefe fountains S o
13. § " "{regulating pieces of 4 mutations each” '’
14 J Lpots des aigrettes ‘ o

15. Three large gerbes
16. A flight of rockets
17 Lo balldon wheels o
18, 3 7. Lcalcades of brilliant fire
19. Twelve fky rockets ‘
20. }Tw’o {ﬂluminated yew trees . .
31 577 lair ballddns of ferpents, and 2 compound
22. Four tourbillons . :
23,‘:} . Fruiloni wheels N
24+ illuminated globes with horizontal wheels
25.One pot des fauciffons . . .
261~ Two plural wheels - :
29. Marron battery . .
28, Two chandeliers illaminated
29. Range of pots dcs bring

K2 30. Twelve
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Rofe-Piece and Sun.

A rofle-piece may be ufed for a mutation of a regulated
piece, or ficed by itfelf: it makes the beft appearance
when made large; if its exterior diameter be 6 feet, it
will be a good fize. Fig. 4. thews the manner it appears
in_ before it is fired. Let the exterior fell be made of
wood, and fupported by 4 wooden fpokes: all the other
parts, on which the illuminations are fixed, muft be made

. of ftrong iron wire: on the exterior fell place as many
.41b. cafes of brilliant charge as you think proper, but the
more the better ; for the nearer the cafes are placed, the
ftronger will be the rays of the fun: the illuminations
fhould be placed within 3 inches of each other; they
muft be all fired together, and burn fome time before the
fun is lighted ; which may be done by carrying a leader
from the middle of one of the illuminations, to the mouth

of one of the fun cafes.

Tranfparent Stars with Illuminated Rays,

_ Plate 4, Fig. sth, reprefents an illuminated ftar. Let
the diameter from A to B be 2 feet, and from C to D,
7 feet. Firft make a ftrong circular back or body of the
flar, 2 feet diameter, to which you fix the illuminated
rays : in the centre of the front of the body fix a fpindle,
on which put a double triangular wheel, 6 inches diame-
ter, clothed with 2 ounce cafes of brilliant charge ; the
cafes on this wheel muft burn but 1 at time. Round the
edge of the body nail a hoop made of thin wood or tin ;
this hoop muft projedt in fxr’ont 6 or 7 inclres: in this
hoop cut 3 or 4 holes to let out the fmoke . from the
‘wheel. e ftar and garter may be cut out of {trong
board, ortin, made ia this manner: « ut a round
piece of pafteboard, or tin, 2 feet diameter, on which
draw a ftar, and cut it out; then over the vacancy
palte Perfian filk ; paint the letters yellow ; 4 of the rays

llow, and 4 red; the crofs in the middle thay be painted

e
ialf red, and half yellow, ot yellow and blue. This
K 4 tranfparent
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" Here 1 have taught the method of rolling, pinching,
and filling all forts of cafes; the manner of pulverizing,
mixing, and preparing, all compefitions ufed in artificial
fire-works; alfo the method of placing leaders, clothing
wheels, fixed pieces, &c. in fo plain a manner, that all
fire-works may be made without any further inftrutions.
A variety of pyrotechnical reprefentations only depends
on the genius of the maker, by fixing different cafes and
fires on works of various forms, of which there are many
more.

But as thofe I have given are the principal, I fhall con-
clude with Mr. Muller’s Laboratory and a few of his
Min;s; which are all that was wanting to complete this
work,

Mr.
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in the fame manner. It muft be obferved, that whatever
nurober or fizes of the fhots are ufed, they muft weigh
with their bottoms and pins nearly as much as the fhot
of the piece.

Cartridges.

‘Fhe loading and firing guns with cartridges is dons
much fooner, and lefs liable to accidents, than withloofe
powder. They are made of various fubftinces, fuch as
paper, flannel, parchment, and bladders. When they are
made of paper, the bottoms remain in the piece, and ac-
cumulate fo much, that the priming cannot reach the
powder; and therefore they muft be drawn from time to
time, which retards the fervice. They have another in-
conveniency, which is, they retain the fire; and, if par-
ticular care is not taken in {punging the picce, they will
fet fire to the next cartridge, and the gunner that puts it
into the piece will be in danger of lofing a hand or arm,
as has fometimes happened. When they are made of
parchment or bladders, the fire thrivels them up, whereby -
they enter into the vent, and become fo hard, that the:
priming iron cannot remove them fo as to clear the vent.
Nothing has been found hitherto to anfwer better than.
flannel, and is the only thing ufed at prefent, becaufe it
does not keep fire, and therefore not liable to accidents in
the loading; but as the duft of powder paffes through
them, a parchment cap is made to cover them, which is
taken off befare this is put into the piece.

The beft way of making flannel cartridges is, in my
opinion, to boil the flannel in fize; this will prevent the
duft of the powder from paffing through them, and ren-
ders theu, fiiff, and more manageable; for without this
precaution they are {o pliable, thatwhen they are large,
and contain much powder, they are very inconvenient in
putting them inte the piece. The Saxon, who introduced
our prefent light field pieces, had a particular method of
preparing cartridges, which was fuch, that when laid into
the fire they would not burn; and yer, by dipping them

intu
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Compofition allowed for the reeds for the barrels
one fifth of the whole of the laft article, which is equal
t0 163 b, and makes the whole 3177 pounds, or
C.28:1:13. - :

We have completed the fevera] branches of the Art of
War, in eight volumes in octavo, as promifed. We have
done all that lies in our power to treat them with perfpi-
cuity and clearnefs, in'order to reduce the whole to as
fmall a compafs as poffible, for the fake of thofe military

. gentlemen who have an inclination to be mafters of their

“‘bufinefs in a fhort time. We could not enlarge upon
every particular fo much “as might be neceflary ; yet who-
ever renders himfelf mafter of what we have faid, will

 find that nothing very material has been negle&ted. -
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i o, to find its charge. The fquare 1225 of half the dia-
, meter 70, added to the fyuare 225 of the line of leaft

refiftance 10, gives 145>, whofe root is 38 nearly; and

© 145>, multiphed by 33, gives 55100 for the globe of -
i compreffion, and as the globe of compreffion of the

experiment mine has been found above to be 2828, we
have 2828 : 55100::170: 3312lb. of powder for the
charge required. '

M. Belidor fays, to th«w the application of the globe of
compreffion in the defence of places, I thall explain the
planes and profils of countermines made at la Fere, to blow -
up the befiegers canrons, and throw them into the ditch,
together with another experiment, which threw the can-
nons into the fortification.

It is well kncwn, that when once the befiegers have
eftablifhed their batteries near the covered way, to make
a breach in an outwork, or the body of the place, they
become pra&icable “in 2 or 3 days, then the befieged
are obliged to furrender; fo thar the only refource remain-
ing to them, is to" " Tétard the finithing thefe batteries as
much-as poffible; by all the ftratagems that can be ima-
gined; but nothing difconcerts the befiegers fo much as
the deftroying them-by countermines, and to throw the
cannons into the poffeffion of-the Lefieged.

Every time that batteries -have been deftroyed by
countermines, the c#nnons have been thrown into the
trenches, becaufe the fefiftance is greater on the fide of
the parapet than on any other; but when the fame ground
is blown up feveral times, the chambers may be fo dif-
pofed, that when the befiegers have re-eftablithed their
batteries for the fecond orthird time, the cannons may
be blown towards the place; bec¢aufe the earth to fill
up the excavation ‘having much lefs tenscity than the
former, that fide which was the firongeft becomes ‘the
weakeft. . ’ " o

By following this methcd, I have in 1724 conftracted
countermines under the glacis of the polygon at la Fere,
to blow up theé batteri¢s fuppofed to be erected by the be-
fiegers three times. Lo -

M. ” Plate
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B. The other galleries werc made by means of 2 fhafts
or pits, M, I, the one M, to the fouth was 16 fect deep,
and the othcr, 1, to the north 20,

When thefe galleries were finifhed, the laft pit, I,
was deepened nine fect more; fo that the bottom Y,
fiz. 8, was 29 feet below the furface of the ground
near the chamber.  After this a gallery, YX, was made
going direétly under the chamber E, with a defcent of
18 inches, and 5 feet z.xgh, by which its top was 14 feet
below the centre of the chamber E, the whole fup-
ported with firong planks of oak, and ftill in the fame
fort of foil as mentioned before, but fo hard, that the
miners were oblxgcd to ufe the chiffels, Such.was the
difpofition ma-le to what belonged to the globe of com-
preffion ; whofe object was to fee whether it would burft
all thefe galleries.

As it docs not appear natural, that a mine, whofe
effe-t thould be on the weakeft ﬁdc, would burft galle-
ries at a di"ance of 4 times the leng'h of its line of leaft’
refiftance, it is no wonder that it fhould have becn
doubted ; thotigh the experiment made at la Fere in

. 1732, thould have been 2 proot of it, as the fact was
efiablifbed’ upon the preceding fh\.Oﬂ, yet the miners
were not convinced, pretending, that the powder had
penetrated between the fof: f6il and a bed OF ftrong clay,
1o far as to burft the gallery. It was plain, th.t by ad-
mitting this theory, the old, and all its confequences,
muft of neceflity be rejected. | kept-filence upon this
article till 1753, when, in a difcourfe which | had the
honour to make to his majefty on the effelt of powder
in mines and fire-arms, he ordercd immediately that I
fhould be furnithed with means to make farther exp .-
riments, which are thofe | have now defcribed.

The 1€th of June, the count d’Argenfon, who ar-
rived the night before at the duke of Belleifle's, at the
eaftle of Bify, with fome general cfficers and other per-
fons of quality,” who came there out of curicfity, went
early in the morning, to vifit 2!l the works of the mines;
after this fire was fet to the globe of compreflion, vhich

M 4 has
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‘had been loaded the night before with 3000 Ib. of pow-
der : it raifed the earth to about 150 feethigh. They
then went to fee whether it had deftroyed the galleries
about it, as well as thofe underneath, and to what di-
ftance the globe of compreffion had acted ; it was found
thatit formed an excavation perfectly round of 66 feet
diameter, and 17 deep. . -

The eaft gallery C, lined with mafonry, and at 24
feet diftant from the chamber, was entirely burft from
one end to the other.

The fouth gallery A, at 30 feet diftant from the
chamber, was equally burl from one end to the other,
except 2 fathoms near the entrance M, at the weft.

The weft gallery D, of 12 fathoms long, and 36 feet
diftant from the chamber, was deftroyed to the length of
7 fathoms, 3 fathoms were left near its entrance at the
north, and 2 fathoms on the other end.

The north gallery B, which was 1o fathoms long,
. and 42 feet from the: chamber, was deftroyed all but
2 fathoms at its entrance at the weft, fo there was & fa-
thoms impracticable, which were divided into 2 equal
parts by tie perpendicular drawn from the centre of the
chamber to that gallery.

As that line formed a right-angled triangle, with half
the gallery deftroyed, whofe hypothenufe is 48 feet;
which hypothenufe is the radius of-the globe of compref-
fion; this fhews that the globe of compreflion would
have deftroyed a gallery at that diftance, and confequeatly
quadruple the line of leaft refiftance. -

The gallery Y, Z, S, fig. 8, which pafled’ under the
chamber E, whofe top was 14 feet from it, and length
69 feet, could not be entered farther than the length |
Y Z of 24/feet, fo that 45 feet of it was defiroyed;

- as the extrémity of this gellery was g feet beyond the
centre of the chamber, it appears that there remains
60 feet from the middle ta the entrance, and as there
were 24 feet not deftroyed, there remained 36 deftroyed
on that fide, which taking for the bafe of a tight-angled
triangle ZSE, and the perpendicular E S being 14 feet,

: the
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the hypothenufe E Z, is found to be 38 feet, which
therefore is the radius of the globe of comprefion: fo
that it would have deftroyed a gallery whofe top had
been at that diftance under the mine, confequently
50 feet under the furface of the ground, which is the
greateft diftance that a gallery can ever be made. Thefe
are fats yet extant, and which may be verified upon
the fpot.
. From hence it follows, that if the line of leaft refift-
ance had been 15 or 16 feet inftead of 12, the globe of
compreflion would have deftroyed a gallery at 60 feet
diftant from the centre of the chamber ; confequently
if the chamber was placed at that depth, and nearly in
the middle between two liftning galleries, whofe diftance
is generally from 15 to 24 fathoms, it would have burfted
both the envelope and all thofe under and above them,
by increafing only the quantity of poweer in proportion,
This proves the great ufe that may be made of the
globe of compreffion, in the artack of a place counter-
mined. ,
It has been found, that to make ufe of the globe of
compreffion in a common foil, the chamber fhould be
made upon the fame level with the galleries, and its
greateft diftance be about quadruple its depth nearly ;
then the diameter of the excavation will be about
fextuple that line. And tofind the charge, multiply -
3 times the line of Jeaft refiftance, exyreffed in feet by 100, and
the produdd will give 1be number of pounds of powder for the
. charge required. For example, havirg 2 or 3 contiguous
galleries, 15 feet deep, atadiftance not exceeding 6o feet ;
make a fhaft in the moft convenient place, and from
thence carry a branch to eitablith the chamber: then
3 times 15, the depth of the mine, multiplied by 100,
gives 4500 lb. for the charge of this mine. From this
rule it appears, that the true charge of the globe of com-
freﬂion at Bify.fhould have been 36co Ib. for a line of
caft refiftance of 12 feet, then the diameter of the exca-
vation would have been 72 feet inftead of 66, and in
that cafe the weft gallery would have been deftroyed to
) the

v T .8 o
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the quadruple of the line of leaft refiftance, as already
mentioned. The reafon for charging the mine of Bify
with 3cco Ib. only, was to prevent fome houfes near
it, from being damaged. This rule for charging mines
is not founded on anv exalt theorv, but is fuihciently
exa&, becaufe it is better in this cafe, to make the
charge greater than lefs.

While vart of the miners detachment was occupied
in what belonged to the globz of compreffion, the other
was at work to conftruct a place of arms of a covert-way
to countermine it; in order to change them afterwards
into trenches of a fiege. and to furnith mezns of a new
kind of experiments. This place of arm- traced fuch as

"one in a real fortification was found to be in a moit un-

grateful foil, for the bottom was of a very hard free
ftone, that could nat be penetrated without blowing it
up; and it was covered with a ftrong clar, which ap-
peared to be againft the intended experiments ; but asit
would havebeen looked upon to favour the experiments,
by changing the fituation, it was thought proper to con-
ticue the work in that foil which had been pitched upon
by chance, fo that if they fucceeded in this, there would
be no doubt of their fuccefs in any other.

Plate 1I. " Fig. 12. At the d:pth of 12, 13, 14, and
15 fect, were made a gallery magiffrare 1,2, 3; an
exvelope 4 7, at the foot of the glacis; 2 traverfing,
I, 4and 3, 7; and 2 /ifier, £, 8 and 6, 0 ; all being
5 feet high, and 3 broad. 'This work being finifhed,
afap, B C, was madein the ufuzl form, which croffing
one of the liftners, and within about 4 fathoms of the
other, as happened by chance. The 16th, the befieged
miners intending to deftroy this head of the fap, fet fire
to the mines A, B, carried from the liftner at the right.
The fecond mire B, which was 10 feet déep, formed an
excavation of 27 feet diameter, in which the miners
entered to dilcover the gallery, cleared ir, and from

‘thence entered into thz litner, which was doae in
5 hours.

Taz
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The 1:th, the befiegers intending to deftroy, at the
fame time, and by the fame fire, the liftner of 20 fathoms,
the envelope of 24, and 12 of the traverfing; in order
to which, they begun at the right to place fand bags
betore them ferving as a retrenchment then placed the
leacers and put ten barrels of powder in two heaps at
the ei.d of the traver ng galler] ; 16 in 4 ‘heaps into
the envelope, and as much into the liftncr ; and ftopped
up the entrance at the excavation: all this work was
finifhed in 7 hours.

Tl count d’Argenfon being arrived, the befieged
miners fet fire to the mine C, at the lefr, which they
had loaded with 200 1b. of powder, in order to deftroy
the fap on that fide. The befiegers miners entered into
the excavation. to difcover the gallery; in the mean
time the befieged fent 2 miners, tollowed by lord Mel-
ford, out of (.Ul‘lOﬁ[’) , to obferve the befiegers, who
bemor arrived at the envclope, the fmoke of the leader
was fo great, that they could proceed no furthker ; then
retired in hafte into the fieth air, to recover from the
fuffocation they were aftected with in the attempt.

An hour after, the fame lord, wirth a fericant and a
corporal, entered a fecond time into the gallery, tofee
whether they could advance farther, but found the
ftench of the powder ftill worfe than the firft time; for
attempting to go into the liftner, they {wooned away,
and would have died, had they not been carried out di-
retly, efpecially the corporal, who did not recover in
24 hours. This example thews, that the miners have
not a more cruel enemy than the confired fmoke of pow-

-der; for if they are in it during a few mibutes, faint

away, and die if not properly fecured.

After this evenr, fire was fer £ the leader on the right,
which fuddenly raifed the upper part of the liftner, the
envcloPc and purt of the traverfing, and chanoed them
into trenches, asin fig 13.t0 the lenﬂth of 56 fathoms,
being about 24 feet broad, and about § deep; a little

. after
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what is daily practifed at la Fere, Now if the befieged
are prevented by the fmoke to enter into the galle-
ries, does not the fame difficulty obftrut the befiegers ?
Itis true, he fays afterwards, that the entrance from the
excavation is kept ftopped till they want to ufe them,
and when opened, the air enters at one end and drives
out the fmoke through the other. But then fo foon as
the gallery is cleared from the fmoke, it may be entered at
both ends, by which the befieged can with an equal ad-
vantage defend them, as the befiegers to get poffeffion.
And if the befieged are aware of the egemies defign, they
may ftop the entrance on their fide, by which it will be
impoffible for them to make ufe of them againft the
place. It is true that the befieged deprive themfelves
of the ufe of the reft of their countermines, unlefs they
are loaded and ftopped beforehand, which is not to be
done in certain circumftances. :

If thefe ftratagems thould be forefeen by the befieged
and prevented moftly, yet by means of the globe of
compreffion, their gallerjés may be deftroyed fo as to be

uite ufelefs, the befieged will be enabled to proceed in
their trenches, and raife their batteries without any other
difturbance but. from above-ground. From whence
it clearly appears, that the countermines, formerly the
greateft obftacle of a fiege, are now of very little advan-~.
tage to a fortified place.

The great effe¢t of powder, though not confined, as
hitherto thought neceflary, has been known long
ago. In the duke of Sully’s memoirs, page 136,
oftavo edit. vol. I. we find this remarkable paffage;
«¢ the king of Navarre took Monfegur. Captain Milon
¢ inclofed five hundred pounds of powder ina bag,
¢ which he found means to introduce into a drain, from
¢¢ the town into the ditch between two principal gates
#¢ of the town; theend of the leader was hid in the grafs.
¢ Every thing being ready to play off this machine,
¢ the king gave us leave to go and fee its effect ; which
¢ was furprifing. For one of the gates was thrown
¢ into the middle of the town, and the otherinto the

N 56 field,
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It is known, that the perfetion of arts and fciences is
referved to fucceeding generations. With refpect to the *
fcience of mings, judging from what has been practifed,
there are certain principles, which, according to all ap-

rances, have not as yet been difcovered; and from
which are deduced fuch faéts and advantageous means
for the defence of places, as would be unpardonable in
usto have neglected. '

What I have feen beft on the effet and conftruction
of mines, are memoirs, containing feveral experiments
of mines made fince thefe twenty-five years; giving the
charges of mines pretty exatly, and the diameters of
the excavations, according to their different lines of leaft
refiftance ; | fay pretty exactly, becaufe there is a certainrule
and geometrical accuracy to be obferved in thefe things,
not mentioned in thofe memoirs. For inftance, it has
been found in pratice,* that a lefs quantity of powder is
required, in proportion to the carth, in large mines than
in fmall: the reafon given by fome is, that a great quan-
tity of powder producesa greater force in proportion than a
lefs: but thofe thatargue in this manner would foon have
difcovered their error, had they confidered, that notonly
the weight to be raifed is to be confidered, but likewife
the tenacity of the parts; and as the tenacities are propor-
tional to the furfaces, and the weights to the folid formed
by the excavation; and the furfaces of large bodies are
lefs in proportion than in fmall ; the charges of large
mines thould be lefs in proportion than thofge in {mall.

This difcourfe on the proportion of charges only, thews
the neceffity of geometry in the ufe of mines; the bare
knowledge of the practice is not fufficient to underftand
what has here been faid : there are befides other cafes,
wherein it rarely fucceeds, though it be fufficient in the

N 2 attack

* All the {ubfequent argument appears to be without foundation,
by all the experiments made at la Fere at different times.  For it was
found that the charges were always proportional to the quantities of
earth blown up, qr the globe of compreflion. M. Valliere has not
Jeflened the charges of %arge mines in his tables; which alfo con-
tradit what is here faid. :
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with liftners, placed behind the fcarp, will render his
fuccefs impoffible. _

The prefent practice is, that the enemy advances to
the covert-way by means of covert-faps, that is, by un-
derground galleries, leaving only half, or a foot of earth
over their heads; then throwing down this head, their
lodgnents are almoft quite finithed. Nothing is more
eafy than to flop this work, and to oblige the enemy to.
proceed in another manner, if thought proper.

From thefe general hints of countermines it appears
what may done, when joined to a proper conduct of the
garrifon, which may and thould, by a well-regulated
conduét, contribute to the entire deftrution of the ene-
my, in taking advantage of all the diforders he is put in,
by the effets of countermines. It muft be confeffed,
that this is the beft, and perhaps the only defence, from
which fuch great advantages can be made. ‘

As we have not as yet heard or feen a defence of this
pature, what I have faid in favour of countermines,

. jnay perhaps appear a mere imagination; yet I advance
nothing but what is grounded on theory and confirmed,
by experience; it is matter of fa&t, and I not only can
affert the poflibility, but likewife the eafinefs of its exe-.
cution,

No countermines | have feen, in the feveral attacks
I have been at, were difpofed ina proper manner, nor all
the advantage made of them, if properly exerted. It is
true, that thefe advantages depend on fuch mechanical
principles as are taught by geometry, which few miners
are acquainted with. _

I muft own, that 15 or 20 miners commonly fent
ipto a place befieged . are by no means fufficient ; for the
moft that they can do, is to make a few mines here and
there under the glacis, which only frightens the enemy
without doing any great harm; the little time that is.
gained by them is not worth mentioning. Befides, for
want of communications, the mines muft be charged a¢
the approach of the enemy to the covert-way, whichisa
great difadvantage ; to this I may add, that.if the pum-

- N4 ber
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Explanations of the Figures, 187

-P L ATE 1L
Fig. 10. 11. Shewing the extent of the excavation made:‘
the chamber E, fig. 7, and the parts burft of the high a
low galleries. )
Fig. 12. The plan.of a place of arms D ina covert-way,
countermined. "
Fig. 13. The fame place of arms, as appeared when the
galleries were blown up, tomake trenches. .
Fig. 14. The fame as the two former, only cleared and -
traverfed, to prevent being enfiladed.
Fi {x_ 5. LA fe&idn of the 1 3th figure.
rig 16.}A fection through the 14th figure, formed inte
fteps. :
PLAT)E U :
Rig. 17. Shews the plan of an attack of a_place countermined.
gl'he great circles, I, reprefent the effeéls of the globes of
comprefion ; and the little circles the countermines fprun
by the befieged to blow up the advanced faps of the be-

fiegers. <

FINTS
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Length and Weigﬁts of Iron Ship Guns.
OLD PIECES. t NEW PIECES.

Calib. |Length | Weight Calib: |eagth | We igh
Ft. In. ) Ft. Ia. )
3 (46719 ]3 |36]330
6 o {12 213 6 4 4197 2z o
7 O {17 114 9 § o} 1 o
19 7 023 2z 2 12 5 6 {ig o o
‘ 12 9 © |32 3 3 18 _6_4_ ff_::
18 9 o 4t 1 8 24 7 o3 o
24 9 o |48 o o |32 7 6 40 o of
32 | 9 653 523 {42 |8 452 20
| 42 10 0o {65 112 ‘-:8—&. 8 660 o o

Guns of this conftruion appear fufficiently ftrong
from the proof of two three-pounders, made for Lord
Egmont, and that they may even be made lighter and of
equal fervice. '

Length and Weight of Battering Pieces.

OLD BRASS. NEW IRON.
valib. | Lengthy Weight- Calib. |Length] Weight.
Ft. In. Ftln . {.
6 8 oli9g o o 6 6 119 1 o
9 9 o |25 o o 9 7 O 14 o o
12 9 0 |29 o o 12 7 8|18 o o
18 | g 6 |48 o o: 18.19 ol 1 0
24 9 6 st o o: 24 9 8137 3 o
32 10 0 |5 2~ o‘ 32 9 42 o0 o©
Total 227 ‘ Total 151 o
Diff. 76 2 o
That






ARTILLERY. 9.

. This table fthews what may be faved in the Navy;
and if we add thofe op board floops, the different garri-
fons, and the field train, with the great expence of their
carriage in thé field, it may be found pretty near a5 much
more, .

Nomb. | Weight | Weight No.
of of of ', | Differ. of Total
Gans. oud. New. Ships. |Differencef
100 14367 3 |2556 o [1811 3 5 9058 o
90 [3537 3 |2001 o }¥536 3 9 |[13827 3
8 |3108 3 [1827 o 1287 3 7 9o14 1
74 | 3091 o |1840 12 |1250 2 32z [40016 o
70 12997 o |1796 2 |1200 2 10 | 12005 O
64 | 2543 3 |1305 o 1238 2 23 (28485 2
{ 60 lz2177 3 1185 o | 972 3 30 |29782 2
50 |1831r 1 [1035 o | 846 1 19 [16078 3
44 {1365 2 | 705 o | 660 2 8 5284 o
40 {1234 2 312 2 | 922 o 9 8208 o
36 | 965 3 | 450 o | 513 3 |. ! 3596 1
32 | 956 2 435 O] 521 2 2 14602 O
] 28 |'593 2 | 285 o | 308 2 23 | 7095 1
24 | 531 3 | 255 o | 276 3 1z | 3321 O
20 | 421 2 1 1gr v | 230 1 15 | 3453 3
Difference between the Weights = - - - - 203918 3 o
Brafs guns of two firft rates, — 203918 15 ©
Expences of 'h’{ Iron diuto — — 53109 § O

Y e—————

Weget [. 257028 o o

If then no material objection can be made to this pro-
pofal, fo beneficial to the nation, I humbly hope that it
will be put in practice, and rha; my .troub‘le of com-
pofing it, after above fifty years application, to theory and
practice, will be confidered.

JOHN MULLER.
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N. B, The proportion of ammunition for a regiment
of foot is 64 rounds for each man for fervice, at 6
drachms each cartridge, and 135 rounds each man for
exercife, at § of an oz. ,

Mufquet flints, 3 to each man for fervice, and 2 for
exercife.

Mufquet balls, 20 to each man for exercife. :

The proportion for a regiment of dragoons is one
pound of powder for fervice, and two pounds for exer-
cife to each man ; each cartridge to contain the fame as
thofe of the foot. :

The proportion for the light dragoons is 64 rounds fo
each man for fervice, at § of an oz. each cartridge, and
405 rounds each man for exercife, at 3 drachms each
cartridge. S

The battalions of militia embodied are to have the
famc proportion of ammunition as a regiment of foot,
according to their numbers.

Office of Ordrance, May 14, 1760,

Form of a Certificate for Ammunition to
be addrefled to the Right Hon. and Hon,’
the Boarp or OrpNaNCE, whenever a
Supply of Ammunition is wanted.

THESE are to certify the Right Honourable and

Honourable the BoaArp or OrRpNaNcE, that the
laft Supply of Ammunition received for Ufe of

Regiment of or Company of ‘
under the Command of is nearly expended
in the Duty and Exercife of the faid Witnefs
my Hand this Day of .

Yo the Rt. Hon, and Hon. the Board of Orduance.

"FINTIS
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MILITARY BOOKS,K

PRINTED FOA
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{/l‘ AT THE

MILITARY LIBRARY, #hiteball.
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1. ULLER’s Works of Fortification, Attack

‘2.

o

10,

®» e e

and Detence, Engineering, Artillery, &cc.
Simes’s Military Guide for Young Offcers, con-
taining Parade and Field Duty, Regulations, Or-
ders, Returns, Warrants, &c. 8vo. 10s. 6d.
Military Courfe for the Government and
Condutt of a Battalion, 20 copper-plates, coloured,
8vo. 10s. 6d. .
Treatife on the Military Science. Compre-
hending the grand Operations of War, and general
Rules for conduéting an Army in the Field, 4to. 15s
Regulator, to form the Officer, and complete
the Soldier, 8vo. 6s.
Inftrutor for Non-commiflion Officers and
Private Men, 12mo. 2s. 6d. :

. Rudiments. of War; comprifing the Principles of

Miiitary Duty, 8vo. 6s.

. Difcipline for the Norfolk Militia, by Lord Town({-
hend, &c. §2 copper-plates, 4to. 12s.

. Regimental Book for the ufe of the Major or Ad-

jutant, beautifully engraved, with proper Heads, fo.

Returns for Horfe, I%ragoons and Foot, Mufter-

Rolls, Atteftations, Furloughs, Difcharges, &c.

11. Miiler’s (Capt.) Art of Seclf-Defeice, on copper-

12.

13
14. Recruiting Book for the Army, 2s. 6d.
15- New Ast of War, by Capt. Anderfon,

plates, folio, 10s. 6d.

Orders relative to the Sale of Commiffions on' Full
and Half Pay.

New Exercif¢ by His Majefty’s Order.

Svo. 75. 6d.
#5. Jones’s






























