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“chad for some time been kept ina room, whick:had 
a fire in it everyday, and I found, by d 
before the fire, that itlost 8௦4540 

> weed tired in. Tosco ites telson by beit mov 
: we a:different: nen oom, at இன கறம ் from 

6 a & ர் : ; Seca 
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-€an retrieve: But when toletable careis taken in 
SS powder, and the nitre it is composed of © 

_ has been well purged from common salt,»it will 
_ tetain its force much longer than 4s usually su 

_ posed.’ I have heard that powder which had been 
- well kept, did not‘at the énd of fifty years appear 

_ to be any ways injured: by its age. ற்ற வ) 
=. Some care is necessary in the drying: .of dam 
powder; for there is a degree of heat, winch tho’ 
not sufficient to firé the powder, will yet melt th 
brimstone, and destroy the texture of the grains.— 
Nay more, there “is a heat, with which the brim- 

_ stone will flame and burn away gradually, and yet 
the powder will not explode ;-of this any one may 
satisfy’ himself by ‘heating a-piece of iron red-hot, 
and then throwing’ a few grains of powderon it at 

__ different intervals, during the time of its cooling ; 
for by this méans he will find, that ata certaty time 
the separate grains, that fall on the iron,:will not 

explode, but will burn with a small blue flame for 

- some'space of time, the grain still remaining un- 
‘consumed. Indeed, when it has begun toyburnin 

this manner,-it sometimes ends with exploding, but 

“this ‘more’ commonly happens when a number of | 

"grains lie near together; for then, though each se-_ 
நலல flame is not sufficient’'to explode its respec- 
tive gyain, yet the whole fire, made by them alto- 
gether, grows strong enough at last to end in a 

.. ‘general explosion ; however, by attending to the 
_ proper temperature of the iron, and spt ig the 

ches with a blue lambent flame, which has lasted 
ர | a ; € =: இறக 

    

     
   

  

  



 



 



  

13,7 cadhcoursinisice, ம din hols eae of the 
- powder ‘was ‘supposed to strike against the pendu-— 

1, and each part to strike with the same velo> _ 
city, that velocity must have been at the 4 
rate of about 2650 feet an (1% This, then, is the® 

ட் velocity, which the ‘powder could be supposed 
to acquire in its expansion ; ; for if we suppose the: 
3 elastic » ‘part to acquire a greater velocity in ex- 
த at the other gross vapour, (which: it 

does) this common velocity here as-— 
goed னின்றும் for the elastic fluid, and 
liminishec Ne ce re of the velocity of of the pow-- 

‘the velocity of the flame was 
பதிய ஒஸ்வண்டை of air, aes made | 
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an Account of a Book entitled, New Principles 
of Gunnery, containing the Determination of | 

  

the Force of Gunpowder ; and an Investiga- 
tion of the Resisting Power of the Air to 
swift and slow Motions ; as far as the same 
relates to the Force of Gunpowder. Read 
before the Royal Society, April 14 and 21, 
1743, and printed in the Philosophical Trans-— 

actions, No. 469. ee 2 
Res! 

Tuis treatise contains two chapters. ‘The first’ 
treats of the force of gunpowder, and the velo- 

- cities communicated to bullets by its explosion:- 
the second considers the resistance of the afr to 

bullets and shells moving with great velocities ;~ 
and endeavours to evince, that this resistance is 

-tmuch beyond what it is generally esteemed to be; 
and consequently, that the track described: by. the 
flight of these projectiles, is very different from 
what is usually supposed by the modern writers on 
this:subjecti: (20s ee a8 

‘The principal points endeavoured to be establish- 

ed in the first chapter are these, “ That the force 

“* of fired gunpowder is no more than* the action: 

“ of a permanent elastic fluid, which is produced: 

« by the explosion; that this fluid observes the — 
© same laws with common air in their exertion of 
‘its pressure or elasticity” and consequently, 
“ That the velocities ¢ nicated to bullets by. 
“the explosi uted from.             



4 

     

   ae ood Bre in by al he ee = quente 
the usual’ courses of experimental philosophy, of 
whie 1 these experiments generally make a part; so __ 
that the author presumes he may consider this 
point as incontestibly established; “at least he ப 
ppg sf with any who shave questioned it. 

sagt றன சல் is, that the elasticity ee 
ed by the firing of gunpowder, is, 
, directly as its density; and the 

ean ட அவல் ‘was confirmed, was 
_ Separately two quantities of 

36 0106 metho See oe a red-hot ir 
cluded in an -xhat I 

  

    

   
  

      

  

   
   

  

 



 



Is. “The thes by னன் 
2 ௦ (மம்த நியர்ம். produced by a given” 
powder, | and thence finding its elas- 

it of the explosion; the— ‘other 
the actual peter communicat- 
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௪ Z rE a த: 

: era” ட் “TRACTS | ) 
Boe பில ‘quantities Te Seng 

: from: different lengths of Pee, or diffe 
       

இ sive experiment is, to. ty. ‘the. penetration ப 
_ of the bullet into some uniform substance, — 

placed at a small distance from the muz- — 
ee of the piece ; since that bullet, which 

penetrates deepest, may 
ye ee gees 

     

  

     

    

   
   

  

, thi t the mass,. ge 
xture, and 4 

but little. removed



 



 



 



 



 



 



  

ட ட, paper v was or ) near 

Be two years since; in consequence ‘of some ex- 

_ periments and speculations ofa much older 
date. As it is customary for 1 102104; ee 

வற்றலை no one skilful in any prof€8sion, in: 
‘which he has not_ been ச initia 

~ and to which he is not formally attached : 

-Idid not expect, thes this production. ் 
it made public ould be considered other- 

   

        

   

    

latist, utterly 

he had   



 



 



 



 



 



 



 



 



 



   

With the present allowance of powder the guns — 
are heated, and their tackle and furniture strained, 4 
and this only to render the’ bullet less efficacious, _ 

_ than it would prove if impelled byasmallercharge. __ 
Indeed in battering of walls, which are’ not to be 
penetrated by a ae shot from any piece what- 
ever, the velocity of the bullet, how much soever 

“augmented, still produces a proportionate effect, 
by augmenting the depth to which it penetrates: 
but the sides of the strongest ships, aad the great- 
er part of her timbers are of a limited thickness, 
insufficient to stop the generality of cannon-bul- 
lets, fired at a reasonable distance, even with a 
less charge than is here proposed. And it is a 
matter of experiment, that a bullet, which can but 
just pass through a piece of timber, and loses al- 

-- most all its motion thereby, has a much. better 
chance of rending and fracturing it, than if it 
passed through it with a much greater velocity. 

That a better judgment may be made of the 
reasonableness of this speculation, the author thinks 
proper to add (and he believes future experience 
will not contradict him) that a 12 pounder, as 
here proposed, which is one of the smallest pieces 
at present under consideration, when charged with 

- one third of the weight of the bullet in powder, 
will penetrate a beam of the best seasoned, tough- 
est oak, to more canes inches depth; oud 
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A Letter to M. artin. Folkes, Esquire; Presi- 

| dent of the Royal Society, in Answer to 

one of his, inclosing a written Message from | 

the Chevalier D’Ossorio, Encoy from the 

King of Sardinia. ee 

SIR. 

J Wave received a letter from “you, inclosing a 
message, you have received from his excellency the 

Chevalier D’Ossorro, who, it seems, is desirous 

of having a copy of a paper presented to the Roy- 

al Society in relation to the proper charge of can- 

non: and which, you conceive, Sir, is my letter 

to Lord Awson of March last. As I esteem my- 

self greatly honoured by this request ; I cannot 

but desire, that his excellency might have acopy | 

not only of that, but of ye other papers of mine * 

relating to this subject. For as_ his Sardinian 

majesty’s curiosity appears to be founded on some 

experiments made. by his order at Turin > Tam 

‘willing to hope, that this enquiry may give rise 

to still more decisive trials. And that the doc- 

_trine, I have advanced, oo thereby be at last 

ரஸா e reach of contradiction, . 

of the proper charge of» 
xe relates, and about - 

been em~ 
y mentioned 
myself more 

nave yet done; 
hich this 

         
     
         

  

   

    

   

   

     

 



   

   
re extremely fallacious, and 
ing the point in question, 

_be no improper method of 
ect, first to consider the erro- 

1 0 ive experiments, which 
nn ly adhe pred to; before I undertake | 

top b The genuine idea, which ought toguide 
_ us in the prosecution of the present enquiry. 

_ Those, who have attempted to assign the pro- 
per charges of ¢ n ட்ட there are few artiller-_ 
ists, who have not ged. in this attempt). 

; those, Tsay, who have at erto laboured in this 
Matter, have usually =H pposed, that in ev 

ere Was a certai: ee of powder, ட்ட 
re e b eate elocity than 

> » either greater or 

      

   

        

   
   

  

   

    

 



 



 



 



 



 



 



 



   

    

    
    

    

     

- those, w ‘0 have first ae any branch « f 
ence, tu have tae obliged to waste great par 

a ne al as d to employ many arguments in 
rejudices, which’ they found al- 
a. these prejudices had 

foun foundation but. the. reverence: they h 
a. aig hea the habitual assent, 

ans. deat I am 

    

   

      

  



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



n-park is 4000 yards, ல்லி 
great க of London : and 

the | height 
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_the barrel with it; by which means the leather or 
fustian incloses the lower half of the bullet, and by 
its interposition between the bullet and the rifles, 
prevents the lead from being cut by them. But 
it must be remembered, that in those barrels, where 
this is practised, the rifles are generally shallow, 

- and the bullet ought not to be too large. 
As both these methods of charging at the mouth 

ஒவ up a good deal of time; the. rifled -warrels, 

|. these pieces, 

continuing 1 

    

which have been made in EngJ/and. (for I‘rernem- 
_ ber not to have seen it in any foreign piece)’ are 

contrived to be charged at the breech; where the 
piece is for this purpose made larger than in any 
other part. And the powder and bullet are put in 
through the. side of the barrel by an opening, 
which, when the piece is loaded, is filled up with 

ascrew. By this. means, when the piece is fired, 
the bullet is forced through the rifles, and acquires 
the same spiral motion,as in the former kind of 

pieces, And perhaps somewhat of this kind, though 
not in the manner now practised, would be of all 

ethers the most perfect method for the construc- 
tion of these sorts of barrels}: =. 0... 10 

‘After what hath been,said of the advantages of 
th I must make a few animadversions 

efects.. And in the first place I-must 
( the. bullet grape tine 

» them keeps for.a time to its regular track with sut= 

PS ore yet, df its flights லக்க extended: 
that its track is much imcurvated, it will then ote 
“ten undergo considerabledeftections, This, accord: 
“Just made by the axis, on which the) bullet turns, 
and the direction. in which 1: Hics3. Bis tan 
‘continuine neatly paraliel.to itsel, ab mys de ; 

| garily diverge from the line of the fightof se Dv 
க க : at line is வற் கட 15 0 ee 
tion; and when it once happens, 

1719. 

மற கன்டம் 
ebserve, that though 
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Ss OF GUNNERY. 3 = aay 
of a bullet-fired with the:same quantity of powder 
from a rifled® barrel, varies much! more from itself 
in different trials, than when fired’ froma common 
பிம். 2G SORE Oe ப ்த த்து 

This, as I-conceive, is owing to the:great quan- 
.* tity of friction, and the impossibility of rendering 

  

= only be imputed to the diffe 
_ the bullet each time received 

  

    

_ It equal in each experiment. \ Indeed, if’ the rifles 
-_arenot deeply cut, ,and if the bullet is‘nicely fitted 

to the piece, so as not to require a-great Torce to” 
_ drive it down, and if leather or fustian well greas- — 
ed is made use of between the bullet ‘and the bar- 
tel in the manner described above 3 pérhaps by a 
careful attention to all these*particulars, great part 
of the inequality in the velocity of the bullet may 
be prevented, and the difficulty in quéstion’ be in 

_some measure obviated : but till this be done, it 
cannot be doubted, but the range of the same | 
piece at an elevation will vary considerably in each 
trial; although the charge be each time the same. 
And this I have myself experienced in a number 

_. of diversified trials with a rifled barrel piece, load- 
ed at the breech in the English manner. For 
here the rifles being indented very deep, and the 
bullet being so large as to fill them up completely ; 

I found, that, though it flew with a sufficient 
exactness to the distance of four or’ five hundred 

_ yards; yet, when it was raised to an angle of about 

- twelve degrees (at which angle being fired with 

about one-fifth of its weight in powder, its me- 

_ dium range is nearly a thousand yards) im this 

. ase, I say, 1 found, that its range was variable, 

- although ‘the greatest care was taken ‘to prevent 

any inequalities in the quantity of the powder, sa 

the manner of charging. And asm this case, the 
angle was too small for ஸ் a ee 
larity to pr served effects; larity to produce the ௦ கனவனை, பக்க 

‘by the unequal ac- 
tion of the friction. <8 3 From 
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_ From all that has been said then about the use 
of rifled barrel pieces; it is sufficiently obvious, 

_ that whatever tends to diminish the friction ot © 
these pieces, tends at the same time to render 

- them more complete; and consequently itis a de~ 
duction from henee, that the less the rifles are in- 
dented, the better they are; provided they are just _ ; 
sufficient. to keep the bullet from turning round 
in=thépiece. - It likewise follows too, that the’ 
bullet. ought to be mo larger than to be just press-_ 
ed by the riftes; for the easier the bullet moves in — 
the piece, *supposing it not to shift its position, - 
the more violent and-accurate will its flight be. 
And to render this last article the more complete; 
it is necessary, that the sweep of the rifles should 
be in each part exactly parallel to each other. For 
then, after the bullet is once put in motion, it will 
slide out of the barrel without any shake, and with - 
a much«smaller degree of friction, than if thé 
threads of the rifles have not all of them the same 
degree of incurvation. «=> ற 

-. The foreigners are so exact in this article, that 
they try their pieces as to this particular by a sin- 
gular artifice. For they first pour melted lead into 
them, and letting it cool, they procure a leaden 

_ ylinder of perhaps two or three diameters in 
-dength, exactly fitted to one part of the inside of 
the piece; then if this leaden cylinder, being _ 

_ gently pushed by the rammer, will pass from one ~ 
end of the barrel to the other without any sensible — 

_ Strain: or effort,. they pronounce the piece perfect; 
_ ‘but if it any where ‘sticks or moves hard, they 

ee ர ர ட ப ப பதன் வட்ட 10 ss 
» =, "rom the nature of these pieces it i ‘thy Sa mihi made es 

s plain, that 
made use of with Teadent bullets ; 

mot be adapted 
either shells, ©
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= on OF GUNNERY. 
may be deduced for the regulating the flight of 
these more ponderous bodies. On some of these 
methods, which have occurred to me, I have already 
made several experiments; and there are others, 
which I have more lately considered, and which. 
appearto me to be infallible. Buit there are-many 
_reasons, why I should not now engage in a cir- 

| cumstantial discussion of this kind. — I shal] there- 
|. fore close this paper with predicting, that what- 

_ ever state shall thoroughly compehend cee 
and advantages of rifled barrel pieces,~and, hav- 

- ing facilitated and compleated their con$truction, 
shall introduce into their armies their general use 
with a dexterity in the management of them; 
they will by this: means acquire a superiority, 
which will almost equal any thing, that has been 
-done at any time by the particular excellence of 
any one kind of arms; and will perhaps, fall but . 
little short of the wonderful effects, which histories 
relate to have been formerly produced by the first 
inventors of fire-arms. , 

THE “END. 

os 
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