
fl.om triangle.~ Mr, PerkiL~s~s experiments, "rod tim prac]ice of e~eCy 
sportsmam The reeoil~ to% takes plae% whether the th'ing be ~(tth 
blank or ball eartridge~ if tile recoil be ~reatev with a ball, it arises 
merely from the resistance which this oli~rs to tilt diseharge~ allow- 
ing thne tbr the more complete ignition of tt~e gunpowder, and the 
generation of a greater force; hence, also~ the ei~ct of a rifled bar-  
rel, and the recoil of a foul gun° 

The sky-rocket illustrates, also, this theory of recoil 'I"o increase 
the surti~ce of tilt composition exposed to combustioib the rocket is 
bored conically, nearly to its entire depth, the products of this cam- 
bustion are met by the atmosphere as they rush [rom the neck of the 
rocket, and recoil from the resistance~ as the cone enlarges, the 
force increases, and accelerates the ascent of the rocket~ poised and 
directed as it is by the rod. The ditIi~rence between the effects of  
the rockets and the shot, is, that in the ibrmer, the force increases 
from the grad ual b.t increasing s,,rl'ace in combustion ; in tI~e tatte r~ 
the. force is at once generated, and the aid to the force whicll sepa- 
rates the shot from tile mam.trel, is greatest at tirst, and, though 
gradually lessening, always adds somethiug to the force of the dis° 
charge, until the air within the calibre is equalized with the a tao-  
sphere, 

The tattler of the, ];m ~ sh" NVnl. {2mlg-reve, t.rled some experiments 
with shot tired ti'om a m;mdrel; but as In,, bored the mandrel it~to 
whiclL the discharge was lmt~ a~id did not put tl~e magazine ia lhe 
c[lalllber O[" the sitar, they [.filed. 

As the expense ~t trying experiments with Mr. Sieviere~s engines. 
is too great for a ,  individt{ d to incur th', prob'tbility of if~ becma2 
ma a most destructive engine in warllu-% ought t(i recommend it to  
the se,%us attention of govermneat. The advantages of the light- 
ness of the mandrel, and the unlimited weight of the projectile, are 
immense. WheLx the experiment was made with the ~25 pound shot, 
an invalid watchman carried ll~e cannon shot aml am numtion upon 
his head to Primrose Ilill, before breakfast: and the sat%~y of tI~e 
engine to those enq)loycd in its use, may beshown ill tile titet: t l~ t t  
the shot whid~ burst did no injury to the gunther; and tl~ misddef  
could happen: fi~r if the shot burst without advam:ing from the  
mandrel, the fragments dispersexl at right angles, a . d  if with an~¢ 
Fqiection, it~ lines resultiag from the united f, rces, leavi~ G the  
gunner in satiety. The recoil of the mandrel is very small, and  
arises only at lhe ,noment of separation from the presstlre of ¢I~e 
gases, which, escaping fi'om the calibr% presses upon the end of t h e  
mandrel with etli~ct proportioned to its surface. ~tduargergy Jour~a, 

O~the Origin of ,/tit Balloons. ]~y G. C~J,~,m~La,~o 

S~a ,~I t  is rather remarkable, that so many books having [ een  
• published on the, subject of balloon%,, and so much money expended. . . 
m tLseless expe@nents~ to discov~:r ~ niethod of guiding them ~itlL 
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pi-eclsion, no om~ timt | know of' ha~ as ).et pointed out th~ origi~, oi 
the invelati(m, which will be fotmd~ copiously detailed, accompanied: 
l).y a fi~q,e, ex.p<l<mat( rvj, i t folio, volume,,  dedicated.  . to I,eo.i)old 1o. 
by Fr(**~c~ ~'c) La~o. a .lest it of brescia; and pubhshed by R,zzar&~ 
of Brescia, )dl)C LXX, The principal par{ of this volume is taken 
~ll~ by ei@t chapters .~ iho subject of telescopes aml microscopes, 
in whid~ he Vires dir~:ction,~ lbr grinding lense% and retleetors of 
melal, whD ii!aits to ?:ire the trne hyperbolic, elliptic, and parabolic 
cu ~es~ ihe hi{ter (~f" ~hlch is extremely ingenious, aml shows how 
v;et[ all this part o[ !lie business was understood h~ Italy, some years 
b~:Ib~'.': :~iz I,aae N~,wton se~t in his first papm's on the subject~ {o tim 
tt Lv;t[ 5 :i :*y The,e are twenty plates o[ his owl, engraving~ in 
(,,I n:, t t ty~except,  No...a, ~ ot~ which he has~ive~a feebly shadowed 
re!)resei:iation of his f~tvom'iie ilivemtion, ihe aerial sil]p~ with its 
four balloous, its lnasI, ;rod ~;til; but, ;is the baok must t)e very 
scarce~ it not having l m(m ,mti(:ed by either I;b?~lanini, or Aposi.olo 
Zcm~, or [buml iu ihe F/oricd cata].gue, [ may as well give )()H the 
~ii:le, a( Ten!t/b which is as fo l lows:~ 

" ):~rodm~no..-overo saggio :li alcmie invention! nnove permesso all" 
,*rio Macslra.--opera chez prepara 1i. P. F)~,~xcJ<:sco /,A~A, 13rec. 
cia,s. Della compagnia di Giesu, per mostrare li pifl ricondili 
principij de.lla saturate Filosofia, rlconosciufi con accurata Teor i  
ca helle piu segnalate inve~ltioiii, ed isperienze sin' hera ritrovatd 
da gli se "iilo.,'i di quesi:a mater!a, et altre nuove dell' autore me- 
deshno.--d)edicato alla sacra M.'.testra Cesarca del Impm'atore 
l,eol>oi do l.o~ In l.h escia, 3 IDCLXX."  

The book is beaugilhlly printed in small folio, and has a preface 
o~' seventeen pages, oa the subject of the state o[" the sciences ill his 
day, and the necessity of adoptit~g tDe experimental mode ia natu- 
ral philosophy. O[" course, like all the writers of that period, he is 
verbose, but:, in man.y respects, ~.ery interesting, aml, in general, 
ve."v raiiomtl arid ingenious. W e  will now, however, lay aside all 
criticism, and relate what he writes oil the subject o{' Dis balloon ve*- 
.~'cl, ~.~hich is the mos~; remarkable novelty it~ his book. 

._A fief. having, in ~his; fifth .chai~ter of mechanlc. . invenlions,,., to cause. 
&rUs lo /7 7 throu2h the azJ', spoken ot Jh'eb,l~ts'.~ (love; Baptlsla 
Porta's '/t'[jin~ drae.on; the. relali(m of ~lez/?~' Gellius in his tenth 
book o[" the Ahiic Nights; Reghmzontam~s', tamous eagle, which 
flew to (;harles V, on liis e'atra~lce into Nuremlmrg; l]oe)ius~s n a t  
rafJoll of certain copper bird~ which not old)' ttew, but sang; (;li 
cas's re/aliol-t of othe.r similar birds, which belonged fl) tim enq~erm 
Leo; and tlm~icmo ~7~'ctdtt~.~ account of those which 7?zrla~zo made 
for (.harl ~s V. to amuse him itl his retirement,--he goes on to give 
the ratio,ale of sl~ch contrivances, by four ditlb.rc'm modes, all velv 
plauaible; and then, in his sixth cha.pter, the till<: of which is~ 11oi,; 
~(~ consZr~ecg s'!Sps, which sDa~l be s~:staincd unlq Dq !he ,.zb', (rod be 
,omieedcd Dy means <?f a masi and scdlo, ill, ' lsc~climcddiity <d wDick 
"," i>77¢'~t7.;'~(¢1[tJ; }l,e. { h t l s  ]~r¢icet:ds ....... 
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" T h e  hun~an intellect is not satisfied with O~e abovc ii,.vcn¢io~,s, 
but proceeds to improve on them by a method, by which mob like 
birds, should fly in the air~ and, probably~ the sto~'y of .Dxdalus nm 
not be fabulous, since we are told, as a certair]ty, ,hal a perso~t 
(whose name I do not remember) in our times~ tw a similar method, 
passed across the lake of Perugia, and at'terwards~ in attempting to 
alight on the ground, let himself descend with such impetuosity, 
that it cost him his lii~. No one~ however, has, hitherto~ though, it 
possible to fabricate a ship to pass through the air, as one does that 
is sustained by the water, since it has been judged to be impossible 
to construct a machine lighter than the air itself, which would be 
necessary to produce the desired ett~:ct. 

"ttence ,  i, whose genius ever led me to recover difficult inven. 
tlons, after long study, conceive that I have obtai~ed my object of 
constructing a machine lighter than air, which, not only b3( its own 
levity, can sustain itself in air, but be capable of" supporting men, 
and any given weight; neither do I fear to be deceived, since the 
whole can be demonstrated by certain experience, and b r  an i@d- 
lible demonstration ti'om the i l th  book of .Euclid, receiv(~d as such 
by every mathematician, l,et us, therelbre, lay down certain pro- 
positions, from whence ,nay be deduced a l)ract~caI method of ihbri- 
catit~g s u d a  vessel, whict~, if it does not me "it, tike that of Argus, 
to be placed among tim stara~ will., of itself, be able to sail towards 
them." 

He thell proceeds to describe il~ what manner he tbumI ~lm we:@lt. 
of the air, by a method then in use, and which is~ a{te.rwards, more 
fully detailed, when describing the practical part of his machine~ 
and after .goin~ throagh a hmg series of ealculat om b founded o,a the 
principles"laitf down by E,die/, i~t his 11 th and I ~2th b'.,,*~ks~ to prove 
that the superfices of a ball or sphere., increases i~ tim dnl)tie~te 
ratio of its diameter,~as, fin' example~ that a ~::lobe whose diameter 
is double that of another---say, one ,d" one foot ~, and another oi two 
~ the  superfices of the globe of two feet~ wilt be four times as large 
as tha~ of one, and lhat the solid body of the gh)b% if two feet in- 
creased in a t,'iplicate proportion, will be eigh( times as large, and.. 
consequently, eight times as ~eavy a~ a gto[)e of one foot d~ameter; 
so that the superlices of the Ia~'g,n-, over the stnalter~ will be as four 
to one, and the solidity, as eight to one. All of which, may be 
easily proved by experie,,ee, of which he gives numerous exan~ples 
in his own experime~ts with gtass globes fii h:d with water, or divest= 
ed of the air; and thet~ proceeds to calculate, to what dimensions 
copper globes may be made, light emmgh to weigh less than the air 
they are capable of containing; am/ crones to the conclusion~ by 
tigures, that they may be conve~dently made to contain 718 lbs., and 
that when the air is ~extractcd~ they will weigh 410 lbs. ~ oz. less 
than beiore, and~ conse(tuet~tly, be capable of lifting two or three 
men. His method of procuring the vacuum, is as fotlow.~:.--he t:ilt~ 
iris globes of copper, resth~g o~ a stage, with water, b'¢ means of a 
plug at the top, and, by ot)etti~,g a stop.cock, lets it ot~t t wouo'h a 
* ~ " * * c o  ,, ~" tt bc, 1 ~to a vessel o{ ~ater bclo',v, and~ ~m~crewing'}_he tube 
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i~;~ ~l.be in m ,~ ,-~-mdifion to asccnd~ but is restrained by cords;  and 
~bur . r  re(w,,, ,.)f these ~_qobe.s are bound together, according to the 
w,~,~r~t ~,.)t ~he, ~e~nel t,) be elevated hom bi~ bailom(: to which is at-  
*ached (he b.ai., filrI~inhed with a mast anti nail, capable of being 
i,,rm~d i,~ any dh'ecti.n~ ~',;hlch in to be accommodated with an anchor~ 
t!s% when ]tr.l)osed to be st.tthmat'y. 

A,.I  ,row, say~ tlm author, " I can hardly help smiling to myselL 
~o lhhJk that it ~-:(.'~m~ to be a fable not less incredible titan that  
~hh;h isnued h'om lhe ~ohmtav~ ? and wild thneies of the bead of 
imci,~m; while, ot~ the other ban(J, [ know that lr have not erred in 
a,iy ~[' my i)rt~ot!s, having conf~:rrcd oil the subject with numerous 
~t ell.-il~[brmcd men, who co,fld not di~;cover arty errors in my calcu- 
latkmn, and who mflv~ denired to bc}.)hl the exi)eviment , and see the 
~l:sscl ascend; which I ~o*~hl wil l i t@y have gral:ified them with, 
{)vevions!y to publishing my i,,vetltion, (/~ the rcgg'ious poverty I p r o  

J~:~'s, h~.l peymiti~:d me !,,, ~'q,e~ul om~ hw~dred d~Icats', which would 
he ~m)~'c thmt e~o.~'k lo ;.,'_:/i.!j)/ a cu~ioxi[y .~o agree~ble. IIencc,  1 
must rcqaest  any of my }'e:ldcrs who may be induced to try this ex- 
f)e;hnent, to titvour me with an account of their succ(~ss; since, 
should any errors be committed in the operation, I may be able to 
<:~wrect them; and, in order to incite others to the tvial~ 1 will here 
resolve such difficulties as may be opposed to the practical  operation 
of this discovery." 

l i t  then proceeds to state a safe mode of exhausting the air~ and 
~emarks, that  some persons may suppose that, fiom the violence of 
(be raretSction~ the balloon may either be broken, or so bent,  as to 
destroy iis rotu~idil:y; but, in answer to this objection, he replies, 
thai: the ~lobes. beina perfectly spherical, the air will compress every 
side alike; so i:hat i{ is more l[kely to strengthen, than collapse them, 
as },is experience taught him with glass globes, which, when not  
round, were easily destroyed by the egress of air ;  but when pev-o 
fectiy no, then they resisted all pressure. Next ,  he proposes, in 
~wder to be secure of this flwm, that tltey shall be constructed,  lirs L 
as ?we hail: globes, and then soldered up as one balloon. Again, 
• : i lh respect to the que,~tion ,Is to what hei~,;ht this vessel ,nay ascend, 
ninee, if' they could be raised to the suriitce of our atmosphere, it  
mtturall) ~ f(Alows that the men in it would not be able to reslf i reF--  
t .  this he eel)lien , that it couhl only be nul;ported a t a  ce.'tain {might. 
where the atmospim;'e was sullicient!y dense to sustain it, and that 
she mayo be loaded according to the alti tude intended to sail in; and 
~o,~1.1 have tim power to decline, by merely o~)ening the key of the 
~a[ve, so :is to ittlroducc a certalu @antity~of~',omm0n air, and thus 
ihey could, at any time, descend. 

Again, it might, be objected, that she could never ~ail it, ally iixed 
dit'ecffon, as ships do, who have a resistance from the water;  hut, 
says lhe author, " altimugh air does not resist llke water, it  still 
makes some renintance~ and if it has h'ss than water, there is less 
lo .vcrcome in sailing:; and, as l he re  i~ a lways  nellie wind, however 
weak, ~hece will, probal@, be :~lways enough t .  iwoitel tim vessel; 
'awl wiih rCSltect to its being contrary to the co,,vse they mean to 
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keep, he has a contrivance to allow the mast to rotate with its s~ii 
in all directions." 

Lastly, it may be objected, says he, that it will be difficult to 
overcome the violence of the wind, which may drive them against 
the mountains~those formidable rocks in this ocean of air, which. 
might overset them; but her% like all sanguine inventors, he finds 
an easy answer, which is, that the four ~lobes being above the navi- 
gators, they must always be a counterbal'ance, and until atmospheri- 
cal air is let in, they need never fear to touch the earth. 

" And now," says he, " I  can see no other difficulty to putting in 
practice this invention, except one, which is greater than all the r~st; 
and that is, that God would never permit such a machine to succeed 
in practice, as it would disturb the civil and political government of  
the world! For who does not see that no city would be secure from 
surprise, as these vessels would have the power to place themselves 
directly over their public places, and thus'enter them?" And here 
he gets heated with horror of the fatal consequences of his new in- 
vention, and talks of their cutting ships' cables, throwing down 
darts, and burning navies, by artificial fires and balls, bombs, &c. 
killing men, and destroying cities and castles, since, by their heigb.t, 
they might contrive to precipitate mischief on others, whilst they 
remained secure themselves: '  In a word, the good friar, like Uncl-e 
Toby, seems really alarmed, at la'st, with his own discovery; and I 
should not wonder if the scarceness of his folio was occasioned b y  
his withdrawing it from ~eneral view. at . be the _ .. . last. lest he should [lb. 
author of so much mischiet" to mankind. 

Jlbstraet of a l~iemoir read before the FUernerian Society, giving ctn 
account of Experiments directed to ascertain the Principles of ~t-  
traction and Repulsion in the Lunar Rays, ~'c.; a Description of 
several Varieties of the instruments constructed for that purpose; 
and some dpplications of the Observations made, as illustrative v f  
other Subjects. By MAaK WA'rT, EsQ. Member of tile Wernerian 
Society, &c. 

THIS paper commenced by some remarks on the unsuccessful 
attempts that had been made, to determine whether the lunar beam 
had any calorific properties or not. And, laying this subject alto- 
thor aside, the author considered it more probable, that he might 
succeed in exhibiting, with sufficient certainty, the attractive influ- 
ence of the moon; a principle which it was generally acknowledged 
to possess, from tim coincidence of its monthly revolutions, with the  
flux and reflux of the sea. The received calculation also being, tha t  
the attractive power of the moon upon our globe, when contrasted 
with that of th~ sun, was as lO to s, from her greater approximation 
to the earth. 


