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Jwer tofome Magnetical Inguiries , formerly publiffied in thefe
Tranfa&ions. Extral¥ of a Letter from Paris,containing an Ac-
connt of fome Effecs of Bloud Transfufed a7d of two Monftrous
Births,coc.4 Relation of two other Monfters,not long fince pro-
duced in Devonthire. Some Obfervations made iz Mines,and at
Sea, occafoning a Conjeltyre abent the Origine of Wind. 47 Ac.
count of a great number of Stones, found iz one Bladder. The
Defeription of a Well and Ground, 7z Lancathire, taking Fire

by a Candle applyedto it. An Account of Athanafii Kircheri
CHINA ILLUSTRATA.

Experiments for Improving the Art of Gunnery.,

Thebetter to determine the three Grand Deliderata, in the Art of Gunnery
viz, 1.7 he Point-blank diffance. 2. The Quantity of Powder for the juft
Charge of any Peece. 3. wwhat Gun (for Size, Bore, Weight, Metal , &c.)
Shoots Farthelt : Tbe following Experiments are propofed and directed, by Sr.
Robert Moray ; to gsve accafion to(uch as are Curions inthis Ars to improve
the fame, astkey [hall have opportanity. Whowe cannct but [nppofe will be [o
Lentrins a5 tosmpartthe Suceefles and the Events of their Tryals of this kind
10 the Publifher of thefe Tranfa®ions ; for further Improvement and Ufe.

€8 O Know, how Far a Gun Shoots Peint-blank_ (as |,
they call it) thatis, fo nearthe Level of the
Cylinder of the Peece, that the différence is ei-
ther not difcerngble, or not confiderable: On
&g? @ a fit plat-form, place and point the Gun at a
Mark, as large as the Bullet, fome 50. 60. or more Yards diftant,
fo as the under-fide of the Mark ‘may be in the fame Level or
Aaa Line

[
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Line with the under-fide of the Cylinder of the Peece. Then,
between the Gun and.the Mark at {everal places, place pieces of
Canvas, Sheets of Paper pafted together, or the like, upon
Stakes fixt in the ground, fo as the under-fide, being level with
the Horizon, may juft touch the Vifual line , that paffeth from
the Eye to the upper-fide of the Mark ; whenthe Eyeis placed
in the Line, that pafleth from it tothe upper-fide of the Cylin-
der of the Gun; the Canvas being fo broad and long, that, if
the Bullet pafs through it two-or three foot higher than the Le-
vel of the Mark, or of either hand, the hole it makes, may
make it known, how much it flieth higher than the Level of
that place. Such picce of Canvas, &c. may be placed 5 ore, at
half the diftance between the Gun and the Marks amother,
half-way between the firft,and the Mark, &c. And if it be
found,that even at fo fmall a diftance the Bullet falls lower than
the Mark, if it touch not the Canvas, the Gun may be next time
raifed a little, and {o on, till the Bullet hit the Mark, or as high
asit: Andif at firft it fall ashigh asthe Mark and cut the Can-
vas, the Mark and Canvas may be brought ncererthe Gun, till
it needsbe done no more: Afterwardsthe Mark may be remo-
ved to greater and greater diftances, till, to hit the Mark, itcfly
higher, than fome or all the interpofed Canvafles: And thus the
Experiment is to be repeated and varied at. pleafure.

Toknow , what Quantity of Powder, is the jut Charge of
any Peece, fo asit maketh the fartheft Shot, and hres totally.

1. Raife the Gun to a mesz Random, as of 20 or 25 degrees,.
and Shoot with the ordinary Charge of Powder, in{ome conve-
nient ground; where the fall of the Bullet may be calily feen,
and having made a Shot, meafure the diftance with a Chain,be~
tween the hole made by the Bullet, and the Muzzle of the Gun.

2. Then, inftead of a‘full Charge of Powder ufed in the
firft Shot, take%. part lefle, or fome fuch proportion, tor the
next tryal; doing all things elfe as before..

3. For a third, fourth, or more tryals, diminifh ftill the
Quantity of Powder by /¢ at a time, till the Shot be confidera-
bly Shorter, thanat firft:

4. Thentake 75 more than the firft Charge, and do all things
elfe asbefore, and fo continue more tryals, increafing {till the
Quantity of Powder in the fame proportion,every new fryal,
till you find the increafc of the Charge does not muke the P;ece

Shoot
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Shoot further : Only over-Charge not fo far; as to endanger
the Gun.

5. . The right Charge found, the beft Random s to be fought
by trying all Randoms, by degrees at a time.

To know, What Gun Shoots fartheft ; IIL

1. A Gun, to be prepared of Culverin-Bore (as being held
the beft for Shooting far, ) but much longer ( double the Ordi-
nary length may do well;) is to be placed as in the former
Experiments, and charged withthe Ordinary Charge of a Cul-
werin, or rather with that Quantity, whichby the former Ex-
periments (ball be found the beft ; and being Shot, the fall of
the Bullet is to be markt, and diftance meafured,as hath been
fuggefted. '

2. Then try lefs, and more Powder inher, as before.

3. Then cut off two inches of the Muzzle with a Saw, and
try as before, doing every thing in the fame manner : And f{o.cut
off ftill for new tryals, till the Shot begin to fall fhorter than
before.

4. The fame may be done with Guosof different Bores.

Aduvertifements.

1. The way to accommodate the Canvas, ¢&c. propofed for I,
finding out the Point-blank-diftance 5 is.firft to pitch two ftakes
of the juft height of the upper-fide of the Cylinder of the Pecce,
fome 6-or 8 foot afunder, inthe ftreight line between it and the
upper-fide of the Mark, by along Ruler, having one end in the
Peecce, after the Peece is duly pointat the Mark 3 and then, by
the Eye looking over the Stakes to the upper-fide of the Mark,
orrather by a Telefcope, the Paper or Canvas interpofed may be
let down, or placed juftfo, asthe undermoft.-fide may feem to
touch the upper fide of the Mark, to one that locksat it from
the top of the firft Stake. , ‘

2. If this way of Experiment be made for further diftances
and raifings of the Peece, as high as conveniently may be above
the Level, and the diftances meafured as hath beenintimated 5
and then all Randoms above thefe likewife tryed and meafured,
the diftance of an Object, to be Shot at, being known, and o-
ther neceflary cautions,beneath to be mentioned, carcfully ob-
ferv’d, good Gunners may with great confidence undertake to
hit the Mark, bethe diftance what it will, {0 it exceed not the
rcach ot the Gun, Aaaz2 1. The
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1. The Experiments here propofed, are tc be made in Guns
of all Sizes, Bores, Weights, Aetals, &c.

2.Three or more Shot to be made with every different Charge,
and at every feveral eryal, that the certainty may the better ap-

ear.
P 3. The firft Shot being Meafured and marked, the reft may
all be Meafured from it, or from one another, to ﬁve labour.

4. The Gunis tobe pointed, placed, and ordered every time
inone and the fame place and pofition, aiming ftill at the fame
Mark, or pointing ftill in the very fame Line or dzimmuth 5 that
fo all the Shot may fallin the fame Line, as near as is poflible.

5. The Powder muft be exaéfly weigh'd,every time the Peece
ischarged, leltit having been weigh'd long before, the weight
may be qlterd, though Experiment may be made with Car-
tridges and without.

6. The Powderand Bullet is to be rammed home eguallyat
every Shot 5 though the loofer the Powder lye, it fire the better.

7. When the ngbt Charge of a Peecce is found, that makes the
tartheft Shot in the ordinary and plain way of Ch”urrmgr Morn-
{icur de Sons contrivance of a Wedge may be tryed, to make iz
Shoot farther 5 which is a picce of Board, fo long, asbceing thruft
home to the Breech of the Peece at one end, the other may reach
farther out than the outfide of the Bullet, being ramm’d up to
its place; broad about an Inch, and thin {o far as the Wadd be-
fore the Bullet reaches on thu out-fide s there it isto havea
Shoulder, from which forward to the end, itisto be cut afloap

likea Wedgc being of fuch thicknefs,as that at the place, where

the Center of the Bullet isto be, it may make ic ftick {0 faft,
that the Powder finding more refiftance may at length drive it
out with the greater violence,

8. Another of this naturcisa Wooden ‘Iizmpzon, like a picce
of a Cylinder , big enough to fill the hollow Cylinder of the
Gun, the length {omewhat more than the Diameter of it and
hollow d towards the Bullet, fo asto fitits and either flat, or
(whichis better) hollow likewile towards the Powder, and fex-
vmg inftead of a Wadd. Thefe and fuch others will probqb y reti-
der the effect of the Powder greater, than otherwile it would be..

9. The Strexgth of the Powder muft be examin'd by a Porrder-
Tryer, that raifeth a Weight, fuchan oneashas been contrived
by Mi.-Hook 4 and is made by Mr. Shortgrave, Operator to the:
Royal Syciety. x0. The.
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10. The Powder ufed in a Set of thefe Experiments, ought
to be all of the fame goodnefs.

11. The fame Bulletis to be made ufe of, if it can be had,
till the Figuré of it be marred 5 otherwife another as near of
the fame Size, Shape,and Weight, asis pofiible.

12. The ftrength of the Wind, isto be obferved at every
time of Shooting ; which may be doneby an Engine, madeby

the lately nam’d Operator. ]
13. Obferve alfo the Pofition of the Wind , with a Fane and

Compafs at every Shot.

‘14. Note alfo, at what Azimuth the Mark ftands from the Gun.

15. Take precife notice, what effect the Wind hath every
time upon the Bullet, incarrying further, in hindering, orturn~
ing it afide.

1é. Note the Figure, dimenfions, and Weight of the Gun,
Carriage and Wheels.

17. The plat-form tobe very Levell.

18. The Wheels to be at every Shot placed in the very fame
place and pofition, to avoid inequalities.

19. Every thing to be exaéfly recorded ina Book , as alfoe-
very Accident and Obfervation.

20. After all other Experimentsare made, every Peece may
be tryed with the right Charge of Powder , laying every time
more and more Weight upon the Carriages and at laft fixing
the Gun fo, as it may not recoyle at all, obferving every time
how far the Bullet goes, and how much lefs Powder than the
tull Charge will ferve to Shoot the Bullet, when the Peece1s
fixe, as far asthe whole Charge does, when it recoyls freely.

21. Care isto be had, that the Experiments with the Wedge,
Tampion, and the like, made for encreafing the force of the
Powder, and the fixing of the Peece, do not endanger it.

1. The Long Guns are to be made without any Rizg about |11,
the Mugzle.

2. The pieces cut of from the Muzzle, tobe alwayes Inid on
the Carriage , when new fhots are made, or their weight of
%cad in a convenient Figure, that the recoyl may ftill be the

ame. 3

3. The Quantity of Powder, that Shoots furthelt inan Ordi»
sary Culverin being known, there necdsno Variation of itin the:

Long one.
Anfrer



