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and has its peculiar features (f mark, among which may be 
mentioned the handsome "council chamber " wherein the 

J' dttdifit �tuttitau. 
In no case wllich Ims fallen under the observation of the 

writer Ims a pound of powder in the English !J-inch rifle de­
veloped a greater energy tlJan 175,000 foot-pounds; this with 
a 250-pound cylinoer will give a velocity of about 1,400 feet 
per second. 

Having thus shown that Captain Noble m ade a mistake of 

[AUGUST 31, 1867. 
GUNl'OWDER···ITS MATERIAL AND MANUFACtURE. 

Tho origin of this composition, which may lJe considered, 
next to steam, as tbe most influential agent in human pro­
gTess, is involved in hopelees obscurity. It certainly was 
known to the Chinese and Hindoos at a very early period. 

managing editor daily meets his staff to confer upon the af­
fairs of the day, determine the course to be taken, and assign 
to each his role in the next morning'S oditorial demonstration. 
Near to this is the manager's private office, and connected 
with it an inner sanctum where a Wheatstone's telegraph com­
municates with the sonior nroprietor's residence on Washing­
ton Heights, eight or ten miles distaut, by a private line of 
wires erected expressly for tho purpose. The library is It 

The Chinese histories make repeated mention of it at a time 1,569,634 foot-pounds in his calculations based on a charge of when European nations were sunk in semi-barbarism, and 
but 50 pounds, let us turn to the trials which took place at Philostratus in his life of Apollonius Tyanreus speaks of the 
Shoeyburyness in July last with tllC 15-inch gun against ar-

- largo apartment not yet fitted up, designed for shelves from 
floor to ceiling, accessible by stairs and balconies, and to con­
tain thousands of books of reference on the innumerable sub-

Oxydracre, a people living between the HypllUsis and tIle 
11:1or. The target was constructf'd of John Brown's celebrated Ganges, whom Alexander declined to attack because "they 
soliLt iron slaus, 8 inches thick, laid on a toak backin g 18 
• •  n • • •  • come not out to fight those who attack them, uut those llOly 

jects constantly arising in a daily paper. The numerous ed­
itors and editorial writers have their separate apartments on 
this floor, and the reporterR' room has accommodations for 
more than a dozen at once. There is aleo a reception room 
furnished with files of the daily papers, and a doorkeeper al­
ways in attondance at tIle entrance, to admit or exclude. 'fhe 
proof-reading room is a good-sized apartment on the floor ue­
neath the compositors', connectml with the latter-like tlle edi­
torial and publication offices-by small hand elevators and 
pipes. One of the excellent features of the system is the in­
dex oflice, where every event and subject noticed in the paper 
is indexed daily, and may be referred to in a moment, many 
years back. For system, completeness, and extent, the now 
Herald establisllmenl, editorial, mechanical, and commercial, 
is probably without 11 rival. 

mc�lCs tlnck, placml on the �-Jnch Iron skm of tIm ship, to men, beloved of the gods, overthrow tlleir enemies with tem­
;v�ICh wero secured" a double numher of suppo

.
rting ribs:" posts and thunderbolts shot from thPir walls." Hercules and �t IS almos: unnecossary to remark tha� su�h a cmrass as tIns Bacchtts, WllO from EgYllt overran India, were repulsed by 

lS not 
r
carl:lCd �y any Fr�nch or Engbsh Ir�n-clad, and that I these people " with storms of thhnderbolts and lightnmgs 

�he ll'arrwr, WIth llCr 41-me�1 plates an.d. 
18 mch t�ak hacl

)
,- hurled from above." The invention of gunpowder has been 

mg, represents the average ImpregnabIlIty of the Iron-claus attributed to a German monk and alchemist of the 14th cen­of the powers alluded to; and bearing in mind that the shot-
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For the ScientifiC AmcTlcan. 

THE FIFTEEN·INCH BALL VB. ARMOR PLA·£ES. 

resisting power of solid slabs varies as the square of their 
thicKness, the immense differonce botween such a protection 
and the target flred at will bo seen. 

Against this target three rounds wers fired from tho Hi­
inch gun, as follows: 

First Hound-Range, 70 yards; American cast-iron spheri­
cal sllOt, weight 453 pounds, diameter 14'895 inches; charge 
60 pounds of "mammoth grain" powder; velocity, 1,174 feet 
per second. The effect, according to tho London Mec7wmiCil 
M i1(jazine, was as follows :_H The shot struck the target near 
the horizontal junction of the armor plates, nipping about 
two inches only of the lower one, and smashing a deep indent 
of four inches into t110 plato, rllbounded nearly entire-the 

The fifteen-inch cast-iron navy smooth bore cast by Alger, striking faCt) being flattened and a few largish fragments 
of Boston and sent to Englund for tho British ordnanc.e ofli- splintenld off-twelve feet back from the front of the' target. 
cers and iron plate commissioners to experiment with, under- The armor l)lates wero separated from each other vertically 
went its pr �liminary trials for" velocity, range, and accuracy," at the left edge about two inches, the space tapering along 
at·Shoeyburyness, on the 27th June last. Fifteen rounds were the whole plate to the right. The uuckling from the indent 
flred with cast iron taUs aver:tging a little more than 450 extended over forty-one inches of area, and at the striking 
pounds each. point (three feet from the left edge of the target) was inward 

The first three rounds were fired with 35 pounds of the to the extent of five inches," and the effect on the rear of the 
.' mammoth grain" llowder. Elevation 2 degrees; range, 711, target was to OOnd the six: supporting ribs" some inches," 
740, 737 yards reapeciively; velocity of ball averaged mo feet and to" slightly crack" them, and six butt-joints of the skin 
per second; devlation of shot, TVij" of a yard to the right. plates WeTe opened along their entire length. 

Next three rounds with 50 pounds" mammoth grain." Second Hound-Hange the same. Pontypool No. 6 cast-iron 
Elevation a9 before; range averaged 987 yards. Velocity of spherical shot, weight 452'5 pounds, diameter 1<1'89 inches; 
ball, 1,110, 1,120, 1,133 feet per second respectively; devia charge same as before. According to the same authority, 
tion from 2 to 3'2 yards to tbe right. tho effoct was that the ball "struck about two feet six inches 

Next round, 60 pounds of "mammoth grain" powder-ele- from the right end of the armor plate on the median line. 
vation tha same. Hange, 1,138 yards; velocity of ban, 1,210 Half the shot stuck in tIle indent (seven illclws). the other 
feet per secollll; deviation of shot, 1-4 yards_ Imlf splint.ering off to a ragged, nearly flat face. Buckle on 

Next three rounds with 35 pounds of English powder of the vertical line; three inches at the middle of the width of 
th·j following character and composition: Number of grains the plate, and on the horizontal line, 1'6 inches, extending 
to an ounce, 500; niter, 75'3 per cent; sulphur, 10'3; chal" over.a surface of flve feot," 
coal, 14'4; moisture, 1'07; density, 1'74. Elevation the same; Third Round-Firth's steel spherical shot, tempered in oil, 
average range, 873(?) yards; velocity, 1,044 feet per second; welglJt 408 pounds; clmrgo samo as bofore; velocity 1,134 
deviation of sbot, ninth round " flew absolutely straight;" feet pel' sceowl; it pierced the plate 8-2 inches. 'The Me­
greatest deviation of the other two, 1 yard. dumid Magctz'irw says: "It struck about five fcpt from the 

Next three rounds with 50 pounds of tho same powder- left end and a foot from the top odge of tho lower armor 
elevation as before. Last round gave a range of 1,140 yards, plate, and stood out from its front perfectl) entire (except six 
with a velocity of 1,214 feet per second. Deviation-one 01' eight radiating narrow flssurefl) for about eight inches, the 
round" Hew straight to the mark ;" last round deviated 2'41 romainder heing buried in tho indont it had made in the plate." 
yards. N ow in order that tho reader may have a correct idea of tho 

Two rounds were then firml with 60 pounds of tho" mam relation between the power of tho 15-inch Will and the reo 
moth grain" powder, with about the same results as tbe- sisting capauility of this tremendous target, it will be enough 
oth'3r rounds with the same powder. to state that about 40 pOl' cent less than the real pow{'r of tho 

'fhese preliminary trials seem to have astonished the Brit- gun was employed in these trialB, and as an examination of 
ish artillorists not a little, withre�pect to both velocity, range, the results show, a slight increase in the velocity of tho big 
anfI accuracy. Engineering remarks: " After 'I'hursday's ox- balls would have pnt them through the target. In short, as 
perimonts we trust we shall hear little more of thi s  parrot a co temporary remarked, "what the effect of ten pounds 
cry about low -velocity;" and" As regards accuracy, we fancy more powdor would have becn, was d rearily confessed uy all 
the results must have surprised some of the judges not a tho spectatora of the trial." "The Hercules," says the London 
littlo!' Not oIlly were the British artlllerists astonished, but Herald," ought to keep those missiles out; but sho is not yet 
it was sllOwn that one of tlle most distinguished of this fra- afloat. But it is something esscntlal to know that henceforth 
ternity, Captain Noble, of the Royal Engineers, who wroto the no English man-or-war could be laid broadside against an 
elaborate report to the Ordnance Select Committee, did not American ship carrying guns of this caliber." 
understand certain elements which should be regarded in The English journals, both scientific rtnd popular, have made 
computing the effect of large spherical shot. This officer. in a curious mistake with regard to the strength and quantity 
the report alluded to, after extolling the power of the 9·inch of the powder employed uy us in the 15-inch gun. They call 
wrought-iron Woolwich rifle, tllO favorite English gun, made the" mammoth grain" powder used in tllCse trials" Ameri­
a calculation which seeU",ed to prove that the 15-inch Ameri- can" powder, in contradistinction to their mvn. and state that 
can smooth bore was a mighty poor concern. 'fhese calcula- sixty llounds of the H mammoth" is the maximum charge. 
tions, together with the termination of the gallant Captain's The following extract from the instructions of the Naval Ord­
l'eport, in which he pooh-poohed the American gun, seem to nance Bureau, issued during tllO war-April 1, 18G4-while 
havil been extremely gratifying to the British journalists. the experiments for endurance with the 15-inch gun wore pro­
Ponderous leaders were written, and Lord Elcho was for the gre.�sing, will show how very much less than the real pow�r 
time prett,y well put down for his Parliamentary attacks on of the piece was used on the late trial: "Sixty pounds may 
the extravagance and inefficiency of the Ordnanca Depart- be used for twenty rounds of solid shot. Cannon powder o1].ly 
ment of the go,-crnment. He was for the time looked upon should be used, as 35 pounds of this kind gives a greater 
pretty much as Olll' artillerists and engineers regard Mr. range tIl an 50 pounds mammoth powder." 
WIard. Thus it is seen that the weight of the charge of "mam-

On page 30 of his report, Captain Noblo sets forth as the moth grain" used on the trial against the English target was 
result of his calculations on the American smooth bore, that equal to less than 42 pounds of such powder as is always used 
with 50 pounds charge of EngliRh po wder and a 481-ponnd in the 15-inch navy gun, and GO pounds of our powder gives a 
spherical shot. a velocity of 1,070 feet per second will be the velocity of over 1,400 feet, against less than 1,200 obtained on 
result. 'fhis is c'luivalent to a dynamic force represented by the English trial gl'Out\J against their target. Remembering 
8,658,760 font-pounds, and 8,658,7GO+50=173,175 foot-pounds that the power varies as the square of the speed, it cannot fail 
to each pound of powder. to be seen that the proper chargo would have pierced and 

Now on the trials for range, velocity, etc., which are given smashed this tremendous target. Seventy pounds of our can­
above, it is Heen that Captain Noble himself propelled the non powder has been frmJ.uently employed on the trial ground, 
450-pound 15-inch ball with 50 pounds of English powder and a few months since a velocity of nearly 1,600 feet per sec­
with the velocity of no less than 1,214 feet per second. The ond was achieved with the lo-inch gun with 100 pounds of 
dynamic force of this ball was therefore represented by "mammoth grain." 
10,l!28,400 foot-pounds,or 10,3.28,400+50=206,570 foot-pounds Pl!rhaps the natural delicacy of John Bull has made him 
to each pllund of powder, that is, 206,570-173,175=33,395 fearful ofin juring the Yankee gun, but it is much more likely 
foot-pounds more energy per pound of powder than stated in that his great care of the gun is due to his fear, not of burst­
his calculation on which he based his erroneous opinion of ing the piece, but of' bursting his target and his reputation 
the power of the gun, at the same time. N. 
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tury, named Schwartz, and also to Roger !lacon, commonly 
known as Friar Bacon, who lived in tho 13th century. But 
it is certain the latter referred to it as a composition already 
known as a scientific toy or means of amusement, aud if so 
the claims of Schwartz who lived years afterward aro of no 
value. It is somewhat remarkable that to ministers of the 
gospel of peaco should be attributed the credit of inventing 
such an agent for the destruction of human lifo. It is singu­
lar, also, that the composition and the proportions of the con­
stituents of gunpowder should remain radically unchanged 
flOm tho earliest period to the present time. 

Gunpowder is composed of niter, charcoal, and sulphur; ac­
cording to Benton the proportions used by the United States 
government are niter, 76 ; charcoal, 14, and sulphur 10. Ac­
cording to the same authority the parts performed uy these 
iugredients are shown by the following table: 

COMPosrfION OF GUNPOWDER. 
l1EFORE CO)rBUSTION� AJi'TlCR CO:rdBUS'l'IQN. 

8 parts of carbon, 
: 6�����lt 

}3 carbonic acid (�aB). 
1 part of nitrate of potassa, 11 nitr�gen, 1 nitrogen (gas). 
1 part of .nlplllll', i P�I\;'����m'll sulphide of potassium (soU d). 

A gunpowder can be made of niter and charcoal alone; but 
it is not so strong as when sulphur is prt'sflnt; beside, the 
8ub�tance of the grain is friaule, has considerable affinity for 
moisture, an d rapidly fouls the arms in which it is used. 
Thooretically, sulphur does not contribute direct'y to the ex­
plosive f orce of gunpowder by furnishing materials for gas, 
but by uniting with the niter it affords a large amount of 
heat, and prevents the carbonic acid from uniting with tho 
nitrate of potassa, or niter, and forming a solid compound, 
the carbonate of potasslt. It is to tho heat and carbonic acid 
thus formed that gunpowder mainly owes its explosive force. 

Niter does not absorb moisture from the ordinary atmos­
phere, a very important quality in the principal ingredient of 
gunpowder; it is decomposed when strongly heated and oxy­
gon is ovolved at first; finally nitrogen is given off, and perox­
ide of potassium remain�. When heated with combustilJle 
materials it is completely deprived of its oxygen; this is tho 
part it vlays in gunpowder. Charcoal is an absorbent of 
oxygen and very combustiblo. In burning, a large amount 
of c!lrbonic acid is evolved. When first prepared by heating 
in a closed iron retort, it will, if pulverized, absorb so much 
of the oxygen of the atmosphere Rnd so rapidly, as sometimes 
to ignite by spontaneous combustion. The properties of sul­
Ilhur in gunpowder Imvo boen already d�scribed. 

'I'he oxplosion of gunpOWder is a doflagration in which the 
combination of the ingredients is completed at once. the 
whole, or most, passing almost instantly into a gaseou8condi 
tion by the influence of heat. The gases are combinations of 
t he carbon of the charcoal with the oxygen of the niter; the 
sulphur serving to decompose the nitrate of potash by com­
bining with its metallic haso and thus setting free another 
atom of oxygen for producing more caruonic acid . The ac ­
cession of heat thus engendered, also greatly adds to the ef. 
fect. The sulphur and niter are refined to a point of almost 
absolute purity, and great care is exercised in the Ilreparlltion 
of the charcoal and in the selection of the material from 
which it is produced. It is usually made from thf' twigs of 
the black dogwood, l,lack alder, or the willow, the latter being 
exclusively used in this country. It is charred in closed re­
torts of cast iron at a low temperture, as it is found that the 
lower the heat by wllich the change is effected the greater the 
combustibility of the charcoal. Each of the ingredients is 
ground to impalpable powder and bolted. They are then 
weighed in proportions and sifted into a trough or cyliniler in 
which are revolving fans wldch intimately mix the constitl'-
onts. 

They are then taken to a mill similar to that known as the 
Chilean mill for grinding gold-bearing quartz, which is sim­
ply a vertical shaft, having on two projecting horizontal arms 
immensely heavy rollers of cast iron which revolve on a cir­
cular cast iron bed having wooden sides. From forty to fifty 
pounds are put into the mill, moistened with water, and 
ground uy revolving rollers. It is in this grinding process 
that those fearful accidents occur which occasionally horrify 
the public. '1'he mill is isolated and at a distance from others, 
which are protected by trees or earth traverses. It requires 
from three to five hours to complete the grinding process. 
If a llarticlo of grit gets into the mill during the process the 
result is almost unavoidably an explosion. 

'When taken out it is-dried and presents the appearance of 
grayish black cakes called mill cake. It is then sprinkled 
with water and spread on brass plates in tl press and subject­
ed to immense pressure. This press is a llydraulic press, as 
the flying dust of the powder might become ignited uy the 
friction of a screw. It comes out in thin, hard cakes, and is 
broken and granulated by being passed between fluted rollers, 
one series after another, being- passed from one to the other 
over aieves which have a rociprocating or "halting motion. 
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