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The Growth of Copper Vegetation.

Messrs. Epitors :—If in these days resounding
with: the rumbling of the drum and the clangor of
the musket, there should be left a few men willing to
listen to the soft and quiet teachings of nature and
science, I should like to draw their attention to a
natural phenomenon, a chemico-physical curiosity
which I had a chance to observe the other day, and
which, though small in its compass and unpretending
in its appearance, may be the starting point of im-
portant discoveries, and therefore seems to me to call
for a public record and the close attention of scientific
men.

A fewdaysago I paida visit to friend, Mr. Aug.
Partz, at his laboratory, No. 256 Howard street, New
York. Heis achemist of rare knowledge and expe-
rience and an inventive genius of high order. He has
been for some time busily engaged in experiments on
the galvanic reduction of different metals and their
alloys, and claims to have been perfectly successful
in reducing the latter to an extent hitherto unknown.
In one of these experiments he met with the curious
fact which I am about torelate. Having had a couple
of plates, one of them of steel with a thick coat of
copper, hanging in a solution of copper, through
which a galvanic current of considerable quantity
was passed for about twenty-four hours for the pur-
pose of reducing that metal on the plates, he ob-
served a singular deposit of the same material outside
of the solution, bearing vegetable forms.

But in order tosmake the description as instructive
as possible, I will first refer to all the external con-
ditions of the phenomenon. 'The solution of copper
was contained in a flat capsular vessel, standing up-
right on i{s narrow side, and the plateson which the
reduction was to be made, were suspended in the so-
lution perpendicularly, and fastened to the conducting
wires which passed through two oblong wooden bor-
ders forming in this way the cover of the vesse]. Be-
tween the upper margin of the plates and these cov-
ers was an empty space of about half an inch, the
copper solution only reaching to the margin of the
plates. Now, when Mr. Partz removed the plates,
they having been exposed to galvanic action as above
stated, he observed that a singular vegetation of cop-
per had grown between the upper margin of the one

plate (the steel one with the copper coat) and the

wooden cover. It was fastened with its roots on the
inside of that margin (within the copper solution)

and rising from there and outside of the solution in

the empty space above mentioned, in the shape of a
little tree, consisting of a stem and a crown which
seemed to owe its formation to the circumstance that
the upward growth had been checked by the inside of
the cover, and forced to spread along this. By de-
taching the plate from the cover and wires the little
tree broke into three parts, the roots remaining at-
tached to the plate, the stem and the crown. The
two latter parts I saw myself, and on examination
through a magnifying lens, found the stem to consist
of a collection of smaller stems slightly curved and
bent, and in their formation and outlines reminding
one very much of the branches of thegrape vine,
while the crown proved to be a conglomerate system
of fine spiral threads or fibers, bearing a close resem-
blance to the tendrils of the grape and other vines—
a mass of spirale of different size and length, the
larger ones three-eighths of an inch long, but all of
the most regular form and elaborate elegance.

Beside this principal growth therc were a few
smaller ones, some consisting of mere spirals rising
from the margin of the plate. Repeated experiments
had the same result, but it became evident that a cer-
tain quantity of the electric fluid was required, for
when the tangent-galvanometer showed a current of
half this quantity only, the phenomenon would not
make its appearance.

Now here it struck me we have something en-
tirely new—some new hint at the mysterious connec-
tion between organic and inerganic matter, some new
fact which may perhaps lead to the discovery of hith-
erto unknown laws of nature concerning the forma-
tive principle of life. We see here the product of a

chemical process consisting of an elementary substance
pure metal, but bearing forms—the spiral —which
we believed to exclusively belong to organic nature,
especially the vegetable kingdom ; and the whole
growth not deposited within the metallic solution
but outside of it, two circumstances decidedly exclu-
ding the assumption of the process of crystallization
which must necessarily go on in the mother liquid,
and is never known to take organic forms. More-
over—and this, as the crowning fact of all, we re-
serve to the last— Mr. Partz asserts that the principal
acid used for the solution of the copper was an or-
ganic acid, the tartaric, the acid of grapes and other
fruits! This phenomenon, therefore, presents the
highly interesting fact of a fibrous structure, purely
metallic in substances and vegetable in form, grown
out of a solution half organic and half inorganic, not
by crystallization, but probably by capillary attrac-
tion (the mechanic law of the growth of plants) and
imitating in its outlines and features those of parts of
the very same plant, the acid principle of which is
the sume acid which acted as the chief solvent part
in the mother solution of the metallic growth ! Very
curious and striking coincidences indeed! That the
way by which the arrangement of the particles of
this metallic vegetable provided was thaf of capillary
attraction, is so far not based on actual observation,
but may be “infefred from the vegetable forms and
fibrous structure, and the fact that the top of the lit-
tle plants was found to be moist.

It may not be superfluous to refer, in this instance,
to the interesting experiments made of late by Prof.
Wiedemann, in Germany, on the magnetization of
iron and steel wires twisted during or after the pas-
sage of a voltaic current, by which the poles change
or are reversed according to the side to which the
wires are twisted. This discovery may throw a new
light upon the tendency of certain plants to spiral
action, some to the right and some to the left side.

The observations we have communicated here of
spirals of inorganic matter appearing under the ac-
tion of the galvanic current, look exactly as if they
had some close relation to the facts ascertained by
Prof. Wiedemann. Let our scientific experimentors
collect as many facts as possible, and there is strong
hope that we shall soon see another piece of the mys-
terious veil of nature lifted before our mortal eyes !

Dr. G. BLOEDE.

Brooklyn, July, 1861.

Steps for Mill Spindles.

Messrs. E»iTors:—My plan for the lower point of up-
right shafts in mill spindles,
&c., is this, which I think

{you will understand at a

| glance : The distance from 2

to 3 and 4 to 5 is to be greater

than from 1 to 2and 5 to 6,

and the straight part of the

spindle point, A, does not
| quite fill the box, B, leaving

- |" |room for the expansion by
o

heat; you will perceive that
) .:'s*‘*fw;_' | |.the hotter it gets, the loose'r
i it runs. I have used this

kind for three years, and find
it far better than many other kinds I have used for
the last fifteen years.

E. B. Barnss.

Crampton, Pa., July 10, 1861.

[We confess that we are unable to “see at a glance”
that the more this spindle heats, the looser it will
run. Still, as our correspondent says that long trial
shows his step to be a very superior one, we have an
engraving made of it for the benefit of the millers
and millwrights among our subscribers.

At the Metropolitan Mills, in this city, where four-
teen run of stones are in constant operation day and
night, the engineers, after numerous experiments,
have settled upon the following plan for mill steps :
The lower end of the spindle, for a foot or more, is
turned down to about two and a half inches in diam-
eter, and a steel rod about an inch in diameter is in-
serted into its axis. The hole in the box is about ten
inches in depth, the spindle fitting into it so as to run
easily. Beneath the lower end of the spindle, which
is perfectly flat, are placed two or three flat pieces or
disks of steel, the diameters of which are the same as
that of the spindle. These disks revolve one upon
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another, but with a motion less rapid than that of the
spindle, the spindle’s motion being divided among
them. Thus, the wear of each of the rubbing sur-
faces is diminished, and the danger of heating
avoided.—Eps.

Saving of Fuel in 8team Navigation.

The London Mining Magazine contains the following
on this important subject:—

The Peninsular and Oriental Company pay annually
nearly £1,000,000 for coals; and their efforts, therefore,
are constantly directed to the development of machinery
that will do the most work with the least consumption of
fuel. Speed in ships with great power is always attain-
able ; but the cost of an extraknot on a sea-going steamer
ig sometimes enormous, and companies have found that,
like other things, speed may be boughttoo dear.

By the application of the superheating apparatus to their
vessels, the company have already effected a considerable
saving of fuel. With one applied by Mr. Penn to the Val-
elte, the consumtion has been reduced from 60 to 40 tuns
per day. With a new ship—the Moollan—however, the
company are trying to achievestill greater results, and by
certain modifications in the plan of the machinery, hope,
with only four small boilers, engines of 400 horse-power,
and a consumption of one tun of coal per hour, to make
this vessel average a speed of 10§ knots per hour. 1o
average this upon all her runs, she must be able to do 12}
or 13 knots in anything like fair weather. In a prelimi-
nary trip, she averaged a little over 9 knots, and in a run
of 24 hours only consumed 20 tuns 10 cwts. of coal. This
was an almost astonishing success. The fuel used was
patent, so that a count tally of every block put on could
be kept. Fornearly 7 hours, only 4} tuns were used ; and
while the screw was going at 59 revolutions, and the en-
gines indicating between 1,100 and 1,200 horse-power, the
vessel going through the water at nearly 10 knots, not a
complete tun, it is stated, was used in any single hour. A
saving of 30 or even 25 per cent on the consumption of
fuel in sea-going steamers means an equal saving in the
number of men required for stoking and in stowage space
for cargo.

To economize such an amount of fuel would give the
Peninsular and Oriental Company a clear gain of more
than £200,000 a year on their expenditure for coal alone,
setting aside the gainin reduced labor andincreased stow-
age. Altogether, the Moolten will go to sea with a greater
amount of modern improvements in her than any vessel
which has everleft ourshores ; and her success, if success
it be, will open up quite an era for steam navigation.

{Purifying Oils.

The Photogra phic News (London) states that sulphide
of carbon has lately been applied to the purification
of oils with much success. It has a great affinity for
fatty bodies, as may be shown from the fact that
when the bones of which ivory black is made are
treated in the usual manner, only five per cent of fat
is obtained ; treated with sulphide of carbon, they
yield twelve per cent. Immense quantities of soap
are wasted in extracting grease from wool ; treated
with the sulphide, the operation is more efficacious,
economical and expeditious. Oily seeds treated with
the sulphide yield 10 to 22 per cent more oil than by
the old processes ; besides, the oil is purer and en-
tirely free from glutinous matters, and requires no
purification ; besides, the oil contains more stearine
and margarine, and consequently yields a harder and
better soap.

The mode of operating is very simple ; the fatty
matters and the sulphide are mixed together in a
closed vessel, and the sulphide allowed to filter off,
carrying with it the oil ; the receiver is converted
into a distilling apparatus; steam is introduced, the
sulphide passes otf, leaving the pure oil behind. The
sulphide can be employed over again.

M. PELoUZE, of Paris, has made known a curious re-
action with chloride of calcium. Acted upon by
steam at a sufficiently high temperature, chloride of
calcium is decomposed, producing a considerable
quantity of hydrochloric acid. The transformation
is so quick that he was first tempted to believe that
it offered a new process for the manufacturr of hydro-
chloric acid on a large scale ; but further experiments
go to show that the production of acid was only
abundant at the beginning of the reaction ; that to
maintain it required the expenditure of a considerable
quantity of steam, and consequently, of fuel, so that
the manufacture ceases to be economical.

CATHEDRAL OF Mexico.—The gorgeous Cathedral in
the city of Mexico is the largest religious structure on
the American continent. It is 500 feet long, 420 feet
wide, and capable of holding 30,000 persons. The
high altar, raised from the floor on an elevated plat-
form, exhibits a profusion of candlesticks, crosses,
and other ornaments of solid gold or silver, and is
crowned by an image of the Virgin decked in jewels,
estimated at the value of more than $2,500,000 ; and
all other partsof the church are a perfect wilderness of

columns, statues, shrines, fonts, &c.
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‘Who Invented Gunpowder ?

BY JOHN TIMBS
‘ From the earliest dawnings of policy to this day,
says Burke, ¢ the invention of man has been sharp-
ening and improving the mystery of murder, from

”

the first rude essay of clubs and stones to the present |

perfection of gunnery, cannoneering, bombarding,
mining *’  The imputed universality of the class
of invention may account for the difficulty of tracing
the special practice of it in the composition of gan
powder with certainty to any period or nation. The
evidence is conflicting, and it ranges from several
centuries before the commencement of our era to the
claim of the German monk of the fourteenth century.
of whom a commemorative statue was erected so
lately as the year 1853.

The earliest account extant on the subject of gun-
powder exists in a code of Gentoo laws, where it is
mentioned as applied to firearms ; this document, be-
ing of some fifteen centuries before Christ, is thought
by many to have been coeval with the time of Moses !
The notice occurs in the Sanscrit mprefice. translated
by Halhed, and is asfollows :—¢ The magistrate shall
not make war with any deceitful machine, nor with
poisoned weapons, nor with cannon and guns, nor
any kind of firearms.”” Halhed observes:—¢ The
reader, no doubt, will wonder to find tbe prohibition
of firearms in records of such remote antiquity ; and
he will probably hence renew the suspicion which
has long been deemed absurd, that Alexander the
Great did absolutely meet with some weapons of this

kind in India, as a passage of Quintius Curtius seems

to ascertain. Gunpowder has been known in Chiva
as well as Hindostan far beyond all period of investi-
gation. The word ‘firearm’ is literally translated
by the Sanscrit agnee-aster (agnyastra), a weapon of fire
In their earliest form they are described to have been
a kind of dart Tipped with fire, and discharged by
some sort of explosive compound from a bamboo.
Among several extraordinary properties of this weap-
on, one was, that after it had taken its flight, it di-
vided into several separate streams of flame, exch ot
which took effect, and wihich, when once kindled,
could not be extinguished ; but this kind of agnee-
aster is now lost.”’

Dutens has selected many passages from Greek and
Latin authors favorable to the opinion that gunpow-
der was known to the ancients. He mentions the
attempt ot Salmoneus to imitate thunder, and of the
Brahmins to do t e same thing ; but his most remark-
able quotation is from the life of Apollonius of Tyana,
written by Philostratus, showing that Alexander was
prevented from extending his conquests in India be-
cause of the use of gunpowder by a people called
Oxydrace, who repulsed the enemy ‘ with storms of
lightning and thunderbolts, huiled upon them from
above.”’ Philostratus is not remarkable for veracity ;
but taking into consideration the records of Oriental
history, and the fact of pyrotechny having been cul-
tivated from time immemorial in India and China,
his assertion does not seem improbable. In India
and many other parts of Asia, niter occurs in great

quantity, spread over the surface of the earth. Dr.
Scoffern, the experienced writer on this subject, sup- !

poses a fire lighted on such a spot; the most careless
observer must have noticed the effect of the saltpeter

in augmenting the flame; if then, attention having!
heen directed to this phenomenon, charcoal and salt- :

peter had been mixed together purposely, gunpowder
would have been formed The third ingredient, sul-
phur, is not absolutely necessary ; indeed, very good
gunpowder, chemically speaking, can be made with-
out it. Sulphur tends to increase the plasticity of
the mass, and better enablesit to be made into and re-
tain the form of grains.

It has been said that gunpowder was used in China
as early as the year A. D. 85. Sir George Staunton
observes that ¢ the knowledge of gunpowder in China
and India seemed coeval with the most distant his-
toric events. Among the Chinese it has at all times
been applied to useful purposes, as blasting rocks,
&c., and in the making of fireworks ; although it has
not been directed through strong metallic tubes, as
the Europeans did soon after they discovered it.”’ In
short, there can be no doubt but that a sort of gun-

powder was at an early period used in China, and in|

other parts of Asia; and Barrow’s statement that the
Chinese soldiery mske their yunpowder, and every
goldier prepares his own, is highly characteristic of

| invention, it is urged that the silence of Marco Polo
{ respecting gunpowder may be considered as at least a
negative proof that it was unknown to the Chinese in :
the time of Kublai-Khan.
| There is nothing in the history of these people, nor|
] in their ¢ Dictionary of Arts ana Sciences,’’ that bears
_| any allusion to their knowledge of cannon before the :
i invasion of Ghengis-Khan, when (in the year 1219)
mention is made of ho-pao, or fire-tubes, the name of .
|cann0n, which are said to have killed men, and to
set fire to inflammable substances ; they are said, too,
to have been used by the Tartars, not by the Chinese,
jand were probably nothing more than the enormous
Erockets known in India at the time of the Moham-
“med 1n invasion, (Quarterly Review, No. 41)A

Numerous documents, however, show that gunpow-
der was known in the East at periods of great antiq-
uity ; whence it might have been introduced into

Earope, either through the medium of the Byzantine :

Greeks, or by the Saracens into Spain. In a paper

read about fifty-five years since, before the French
i Institute, M. Langles maintained that the use of gun-
powder was conveyed to us by the Crusaders, who are
ist,sted to have employed it at the siege of Mecca in
.690: he contendcd they had derived it from the In-
! dians.

Mr. Halldm considers it nearly certain that gun-i
powder was brought by.the Saracens into Europe.
Its use in engines of war, though they may seem to
have been rather like our fireworks than artillery, is
mentioned by an Arabic writer in the Escurial collec-
tion, about the year 1249. The words that are thought
to mean gunpowder are translated pulvis nitratus The
Moors or Arabs, in Spain, appear to have used gun-
powder and cannon as early as 1312 ; and in 1331,
when the King of Granada laid siege to Alicant, he
hattered its walls with iron bullets, discharged by fire
from machines; which novel mude of warfare (says the
the chronicle) inspired great terror. And when Alonzo
XIL., king of Castile, besieged Algesiras in 1342-3, the
Moorish garrison, in defending the place, employed :
truenos (literally thunders) ; which a passage in the.
chronicle proves to have been a species of cannon,
tired with powder. And Petrarch, in a passage writ-
ten before 1344, and quoted by Muratori, speaks of
the art of making gunpowder as nuper rara, nunc com-
munis (recently rare, now common).

Another authority traces gunpowder to the Arabs,
but at an earlier date than hitherto mentioned ; and
* seeks to identify it with an invention of much earlier |

-ntiquity. The celebrated Oriental scholar, M. Rein- i
| aud, has discovered an Arabic MS. of the thirteenth
century, which proves that compositisnsidentical with -
gunpowder in all but the granulations were, and had :I
been previously, in the possession of the Arabs; and i
that there is every probability they had obtained |
them from the Chinese, in the ninth century. Many
of these were called ¢ Greek fire ;”’ and comparing the
account of Joinville, of the wars on the Nile in the
time of St. Louis, with the Arabic recipes, there can
be little doubt that we are now in possession of what
was then termed ¢ Greek fire.”” Mr. Grove, F.R.S.,
who has investigated the subject experimentally as
well as historically, concludes that the main element
of “Greek fire,”’ as contradistinguished from other
inflammable substances, was niter, or a salt contain-.
ing much oxygen ; that ¢ Greek fire ’’ and gunpowder
were substantially the same thing ; and that the de-
velopment of the inventien had been very slow and
gradual, and had taken place long antecedent to the
date of Schwartz, the monk of Cologne, A. D. 1320,
to whom the invention of gunpowder is generally at-
tributed : thus adding to the innumerable if not un- |
exceptionable cases in which discoveries commonly
attributed to accident, and to a single mind, are found
upon investigation to have been progressive, and the
result of the continually-improving knowledge of
successive generations.

It was long the custom to attribute the inven-
tion of gunpowder to our philosopher, Roger Bacon ;
but a passage in his Opus Majus, written in 1267, proves
that instead of claiming the merit of the discovery,
he mentions gunpowder as a substance well known in
his time, and even employed by the makers of fire-
works ; and he minutely describes a common cracker.
:In his treatise De Secretis Opertbus Artis et Naturce, he
says, that from ¢ saltpeter and other ingredients we are
able to make a fire that shall burn at any distance.” |
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peter and sulphur, and ¢ Lura nope cam ubre,”’” which
is a transposition of the words ¢ carbonum pulvere ’’
(charcoal in powder). At the period when Bacon

‘lived Spain was the favorite seat of literature and

art. Bacon is known to have traveled through Spain,
and to have been conversant with Arabic, so that he
might have seen the manuscript in the Escurial col-

“lection, which is as least as probable a supposition as

that he saw the treatise of Marcus Greecus. Some

| fifty years later, 1320, is the date claimed by the Ger-

mans for the invention due to their monks, Birthel-
dus Schwartz, in whose honor a stone statue has been
erected in the town of Freiburg, where he was born ;
and in reply to earlier claims to the invention, it is
maintained that to Schwartz is due the merit, because
he did not learn the secret from any one else.

Nearly two hundred years before this date, Hum-
boldt states that a species of gunpowder was used to
blast the rock in the Rammelsberg, in the Hartz
mountains.

Authorized statements negative the assertions by
Camden, Kennett, and other writers, that no gun-
powder was manufactured in England until the reign
of Elizabeth. Its first application to the firing of ar-
tillery has been commonly ascribed to the English at

¢ the battle of Cressy, in August 1346 ; but hitherto the

fact has depended almost solely on the evidence of a
single Italian writer, and the word ¢ gunners’’ hav-
ing been met with in some public accounts of the reign
of Edward III. The Rev. Joseph Hunter has, how-
ever, from records of the period, shown the names of

_the persons employed in the manufacture of gunpow-

’

der (out of saltpeter and ¢ quick sulphur,”” without
any mention of charcoal), with the quantities sup-
plied to the king just previously to his expedition to
France in June or July, 1346. In the records it is
termed pulvis pro ingeniis; and they establish that a
considerable weight had been supplied to the English
army subsequently to its landing at La Hogue, and
previously to the battle of Cressy; and that before
Edward II1. engaged in the siege of Calais, he issued
an order to the proper officers in England, requiring
them to purchase as much saltpeter and sulphur as
they could procure. Sharon Turner, in his History
of England, has also shown, from an order of Richard
IIL. in the Harleian MSS., that gunpowder was made
in England in 1483 ; and Mr. Eccleston (English An-
tiguities) stated that the English both made and ex-
ported it as early as 1411. Nevertheless, gunpowder
long remained a costly article ; and even in the reign
of Charles I., on account of its dearness, ¢ the trained
bands are much discouraged in their exercising.”” In
1686, it appears from the Clarendon Correspondence, that
the wholesale price ranged from about 2. 10s. to 32.
per barrel.

John Evelyn, of Wotton, Surrey, asserts that his
ancestors were the first who manufactured gunpowder
in England ; but this must be regarded as the rein-
troduction. His grandfather transferred the patent
to Sir John Evelyn’'s grandfather, of Godstone, in
whose family it continued till the civil wars. As we
stroll along the valley in which lies Wotton Place, we
are reminded that upon the rivulet which winds
through this peaceful region was once made the
“warlike contrivance.”” Evelyn, in a letter to John
Aubrey, dated Feb. 8, 1675, says that on this stream,
near his house, formerly stood many powder-mills,
erected by his ancestors, who were the very first that
brought that invention into England; before which we
had all our powder from Flanders. He also describes
the blowing up of one of these mills, when a beam
fifteen inches in diameter, at Wotton Place, was brok-
en; and on the blowing up of another mill lower
down, towards Sheire, there was shot through a cot-
tage a piece of timber, ¢ which took off a poor wo-
man’s head as she was spinning.”’

THE MANUFACTURE OF GUNPOWBER AS CARRIED ON AT
WALTHAM, ENGLAND, IN THE EssEx MArsBEs.—First, as te
the ingredients. The saltpeter (principally importe('l frem
Bengal) is weiled in large pans, evaperized, and crystal-
lized; and the charcoalis Erepared trem the alder and
willew, which abeund in the neighberheed. These pre-
cesses are cenduced in buildings at seme distance frem
the gunpewder mills, whither the materials are carried,
Wy water, in cevered beats, te the werks. There the salt-
peter, srimstene and charceal are ground separately in
mills. each censisting of large circular stenes slewly re-
volving en a stene bed. Next the ingredients are cen-
veyed te the ‘‘ mixing-heuse,”” where visiters wear ever-
shees. Here, in ns, are the saltpeter, brimstene and
charceal, weighed in the exact prepertieus; saltpeter 75,
brimstene 10, and charceal 15, in every 100 parts. Ot the
three ingredients, 42 Ibs. are nlaced in & hollow drum,
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which revelves rapidly, and centains a fly-fan, which re-
tates in an eppesite directien; in abeut five minutes a
cemplete mixture is effected, and the charge is received
in a eag tied ever the lewer erifice of the drum.

The ¢“ compesitien ”” isnext taken te ‘‘ the incerperating *
mills,” and is new a combustible cempeund, te ektain its+
explesive pewer by the ingredients being thereughly in- |
cerperated. The mill censists of a pair ef circular stenes I
(*‘runners '), weighing akeut 34 tens each, and slewly -
relling ever the pewder which is placed en the stene bed
of the mill, swreunded by a huge weeden basin. Thel
pewder is previeusly damped, as it ceuld net e safely
greund dry; abeut seven pints ef water (‘‘ liquer ’’) being
added te the charge of 32 Ibs. of pewder, during 34 heurs,
the time of grinding. Te insure this with precisien, and
te ebviate the chance of any irregularity in a cleck, the
water-wheel, which werks twe ef these mills in ene heuse,
alse marks its revelutiens en a dial, so that the attendant
can never be mistaken in the time the charge has Ween
‘““on " —a mest impertant peint, where the ever-grinding
of the tee-dry pewder might cause it te explede. Seme-
times, a pertien of the woed-werk of the reef, or mill, be-
ceming detached—such as a ceg of the wheel—and falling
inte the pan, acts as a skid en ene of the runners, and by
frictien preduces heateneugh te cause a mass”ef pewder te
explede. Asapretection, ever eachheuse centaining a pair
of mills is suspended a flat meard, which, in case of an
explesien, is first Blewn upward, and being cennected by
wires with a cistern of water ever the fellew mill, upsets
the same, and drewns the gunpowder. The attendants are
%s Li'tttle as pessible in these mills, and enly werk by day-

ight.

Mere hazardeus precesses, hewever, fellew. The pew-
der thus incerperated is in hard flat lumps, and has again
te e reduced te dustin the ¢ breaking-dewn heuse,” by
cenveying it dewn an inclined plane, ilirungh rellers, which
crush nearly 500 s. in the heur. The po%deristhen tak-
en te the “press-heuse,” and there, between gun metal
plates, is pressed in thin cakes te ene-third its bulk, by a
pewer of 700 tens in a hydraulic press. The cakes are
roughly breken u}a, and sent in baskets te the ¢ granulat-
ing mill,”* where the pewder is again Wreken dewn inte
grains, the size being regulated Wy sieves. The fleer is
cevered with hides fastened dewn with cepper nails, and
the mill can be started er stepped by a repe passing
threugh the wall, which is Wemb-preef. The pewder is

externally oy ¢ traversers’ (meunds ef earth 30 feet
thick), te cenfine explesien, sheuld it happen, as much as
pessikle to ene heuse. Lastly,the pewder is sifted in
the ¢ dusting heuse,”” where the sieves revelve with great
velecity ; the dust escapes threugh the meshes, and the
gunpewder is drawn off threugh a shert tap, inte barrels,
tor packing. The finestpewderis ‘‘ glazed '’ by black-lead
beinﬁ shaken up with it; Wut cannon-powder has net this
finish.

UNFERMENTED BrEaD.—Take fine flour, six pounds ;
bicarbonate of soda one and one-eighth of an ounce ;
pure muriatic acid, one ounce and a quarter ; water,
three pints ; and salt, three-quarters of an ounce ; mix
the bicarbonate of soda and the salt intimately with
the flour, and put the muriatic acid into the water,
and then blend the whole in the usual way of making
dough. As soon as it is thoroughly kneaded, bake it
either in tins or not. DBread thus made has an agree-
able natural taste ; kecps much longer than fermented
or co mmmon bread, and is said to be more digestible,
and much less liable to turn sour or moldy. We
may observe that the chemical action of the acid on
the soda disengages gas, which, though it makes the
bread ¢ light,”” disappears in the oven, and that the
result of this action is to produce nothing but com-
mon table-salt, which can be easily proved by mixing
a similar proportion of the acid and the soda inan ap-
propriate vessel, when the well-known taste of com-
mon table-salt will be recognized — Septimus Piesse.

S S

Newly-painted 8hips Unhealthy.

The carpenter of the American ship Union, which
sailed last year from London on a voyage to the East
Indies, has recovered $100 from the captain in a trial
by jury, lately held in London, for injury to his
health from sleeping in a bunk which had been newly-
painted with white lead. In the course of the voy-
age he suffercd from constipation and an affection of
the nervous system, which prevented his hands from
being actively engaged in the carpentering business,
and he was incapacitated for some time. There was
no ventilation in the place, and the paint was repre-
sented as very offensive. While at Bombay, the
plaintiff states that he asked the defendant to dis-
charge him and pay him off, but defendant refused.
On returning to London, the plaintiff consulted a
medical man, who stated that he was suffering from
the deleterious effects of white lead in paint being ab-
sorbed into the system.

INVESTIGATIONS recently made at the naval depots
of Chatham, Portsmouth and Plymouth, and the
military depot of Woolwich, England, show an
amount of peculation, regularly pursued, that beats
our republican affairs of the kind ¢ all hollow.”” No
less than $500,000 worth of various articles havean-
nually disappeared, for which no account could be
given, fros “Lese four places.

CHURCH ORGANS.

We have received several requests from correspon-
dents to give an account of the construction of
church organs, and having recently passed through a
large manufactory under the guidance of the intelli-
gent proprietor, and having now under our eyes an‘
elaborate illustrated description of the whole process,
it would be easy to comply with these requests. We
suspect, however, that our readers would not be gen-
erally interested in the technical details of the sub-

On another page will be found an illustration of an
improvement in rollers for preparing hemp and flax,

invented and patented by Sir Peter Fairbairn, of

Scotland. The whole improvecment consists simply

in so cutting the lcather with which the rollers are
covered as to present the cut edges to the fiber in-

stead of the sides of the leather in the method here-
tofore in use.
It would at first thought seem surprising that a

may be acceptable.

ject, but perhaps an idea of the essential principles of
an organ, which we can give in a very few words,

ing the s i i
then dried by heat, in the ** steving-reem,” which s flanked | g the several tones required. Some of the pipes

An organ consists of a series of pipes, which are,
in fact, whistles, producing musical notes on the same
principle as the whistles made by boys from the bark of
chestnut saplings. These pipes have their lower ends
inserted into the top of an airtight box, called the
¢ wind chest,” into which the air is forced by a bel-
lows, the pressure of the air being regulated by
weighting the bellows. This pressure is made suffi-
cient to support a column of water from two to four
inches in hight, varying with the size of the church
in which the organ is tobe used. The openings from
the wind chest into the pipes are closed by valves,
which ate connected by levers with the keys of the
finger board, so that any pipe may be blown by press-
ing its corresponding key.

So simple is the principle of a church organ ; but
the science, expericnce and mystery of the art are
embraced in the construction of the pipes for produc-

so trifling a modification as this.
who has had large experience in patent rights, and
has not only learned their value, but has learned how
to handle them so as to make his money out of them.
When he applied for a patent for this inventien he
probably knew what he was about.

man in Sir Peter Fairbairn’s position, with all his im-
portant cares, should consider it worth while to be at
;all the trouble and expense of obtaining a patent in
England, costing some $500, for the sake of securing
But heis a man

Indecd, we believe that this is the very class of

inventions which are the surest to pay for patenting.
While the great fortunes are made from great inven-
tions, like the sewing machine, the reaper, the elec-
trictelegraph, &c., those which are most certain-to
pay moderate sums of a few hundred or a few thous-
and dollars, are modifications in the details of me-
chanism, made by practical mechanics who see the
objections to the machinery in use, and who happen
to think of some way of overcoming them.

e ———— e e

Modern Calico Printing.

~an alloy called ¢ pewter,

yare made of wood and the others of metal ; zinc and
being the metals usually
employed. A few of the metal pipes are generally
gilded and placed in the front side of the organ,
forming the most conspicuous portion of the instru-
The wooden pipes are cheap and rough-look-
ing things, being made of four strips of board glued
Each key

e

ment.

together, so as to form a square tube.

opens several pipes of different tones, but tuned to
the same note ; and the pipes are arranged in series,
called ¢ stops,”” in such a manner that, by drawing
a slide, all of the pipes of ene series or stop may be
opened togcther. The production of the several
tones is a complicated study ; for instance, a particu-
lar tone for one of the heavy bass notes is produced
by one pipe of wood and another of zinc tuned in
unison. Other tones are formed by making the pipes !
flaring, like a trumpet ; others with vibrating reeds,
similar to those of a clarionet: and others by stop-
ping, or partly stopping, the ends of the pipe.

-

"I'ne Best WiNE Grares,-—Dr. Mosier, of Cincinnati,
the vine grower and wine maker, thus writes to thé
Horticulturist : * Within the last twenty years I have
had under cultivation and trial not less than thirty
varieties of American grapes, for vineyard culture,
and to furnish winefor themillion. I think it will
be a long time before we find agrape in all respects
better adapted to the purpose than the Catawba.
When properly cultivated and well ripened it makes
a good dry wine, superior to the generality of Rhine
wines, and asparkling wine comparing favorably with
the champagne of France. ¢ For making a cheap red
wine, to take theplace of the clarets of Bordeaux, no
grape that has been tried hereabouts is equal to
thehardy and prolific Norton’s Virginia Seedling. For
choicefancy wines, of a superion grade, I would first
place the Delaware, the Herbemont, the Venange, or
Minor’s Seedling, and the Diana, in the order named,
Either of these grapes yield a wine for aroma and
delicacy of flavor superior to Catawba, and in my
humble judgment equal toanyof thebest wines Eu-
rope can produce ; but as they have not as yet been
tested for extensive vineyard culture, will remain
some time in the hands of amateurs only.”’

Map of the Seat of War.

J. C. & Rae Smith, engravers and publishers, 71 Nas-
sau street, this city, have published a beautiful
colored topographical and military map of Virginia
and Maryland, showing the mountains and prominent
clevations, the rivers, and thg railroads, country
towns, &c. Also an enlarged map in detail of the
country between Manassas Junction and Washing-
ton—the region between Fortress hlonvoe and Rich-
mond.
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Tt is comparatively but a short time sinec the pro-
duction of designs upon calico was effected Iy means
of hand blocks, made of sycamore or pear tree wood,
two or three inches thick, nine or ten inches long, and
nine broad. Theface of the block was either carved
into relief in the desired pattern, like ordinary wood
cuts, or the figure was formed by the insertion edge-
wise into the wood of narrow slips of flattened copper
wire, and the patterns were finishcd with small
brushes, called ¢ pencilings.”’

In engraving, the first kind of roller used was made
by bending a sheet of copper into a cylinder, solder-
ing the joint with silver, and "then engraving upon
the continuous surface thus obtained. An improve-
ment on this consisted in producing the pattern on
copper cylinders obtained by casting, boring, draw-
ing and hammering. In this case, the pattern is first
engraved in entaglio upon a roller of softened steel,
of the necessary dimensions. This roller is then
hardened and introduced intoa press of peculiar con-
struction, where, by rotary pressure, it transfers its
designs to a similar roller in a soft state, and the die
being intaglio, the latter, called the ¢ mill,’* isin re-
lief. This is hardened in its turn, and, by proper ma~
chinery, is made to convey its pattern to the copper
roller.

This improvement alone reduced the cest of engrav-
ing on copper many hundred per cent, and, what is
of far greater importance, made practical an infinite
number of intricate engravings, which could never

have been produced by hand labor applied directly to
the roller. A further improvement was made by trac-

ing with a diamond on the copper roller, covered with
varnish, the most complicated patterns by means of

eccentrics, and then etching. The combination of
mill engraving with the tracing and etching processes
naturally followed, adding immensely to the resources
of the engraver and printer in the production of novel
designs.
patterns on the surface of rollers, effected by machines
made on the principle of the pentagraph.

Another point of progress is the tracing of

STExL CANNON Bumsr.—A large steel gun lately

made at the Mersey Steel Works, Liverpool, England,
burst at the seventh round while being tried at Shoe-

buryness. It had thrown 128 pound shot six miles,
but the material of which it was madeis stated to
have been so defective, that it surprises almost every
personthat it did not burst at the first round instead
of the seventh.

Two English chemists, named Joseph Lardley and
R. Clayton, were lately killed at Richmond, Va., by
the explosion of a quantity of fulminating powder
which they were preparing in their laboratory for
making percussion caps.
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