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roads and streets, can form no idea of its loveliness a hund od
years ago, when Johnny Macadam was a junior clerk. !

Tive yearsafter his arrival here, the revolutionary war broke ;
out, and he was compelled to side for the king or the colonies. ;
Bemg but nineteen years of age at the time, and of Scottish
birth (there is a great deal of Tory blood in Scottish veins), he
espoused the cause of George the Third, along with his uncle
‘William, and a majority of the wealthier merchants of the city.
In 1776, when he was still but twenty years old, General
Waghington was compelled to abandon New York, which, for
the next seven years wasin the hands of the British. After a;
time,this young man received the valuable appointment of prize-
agent for the port of New York, which gave him a percentage
upon the prizes brought in by British privatecrs and men-of-
waz. Iig percentage was probably pretty liberal, for he is re- i
ported te have gained a considerable fortunc from his office.

Farindeed was it fromthe thoughtsof the New York loyalists
that the time would ever come when it would be beyond the
power of their king to protect his faithful subjects in Manhat- . i
tan. And yet that time came. In 1783, John Mucudam, then
twenty-seven years of age, with all the other Tories of note,
was obliged to leave New York, and abandon so much of '
their property as they could not carry off.

On reaching his native Scotland, however, Macadam was
rich enough to buy an estatc in the county of Ayr, and that

ostate was large enough to make him an important man in
the county. We find him soon a county magistrate, a trustce

of the puablic roads, and Deputy Lord Lieutenant—offices which -
are nover bestowed in Great Britain excopt upon persons of
wealth and social importance. It was while he held the office ;
of Ayrshire road trustee that he began seriously to study the i
sulject of road making. At that time reads wore universally
bad, except where Nature herself had made them good.

“ A broad-whecled wagon,” wrote Adam Smith, in 1774, “ at-
tended by two men, and drawn by cight horses, in about six

weelk’s time, carries and brings back, between London and Edin-
l)urml x miles), near four tun weight of goods.’

Dr. Ifranklin, writing in 1751, speml\s oir traveling seventy
miles a day in England, by a post-chaise, as a most cxtraordi-
nary achievement—killing to man and beast. RXuch of the
soil ef ngland and Seotland is a deep, rich clay, which makes
the best fars and the worst roads in the universe ; and yet it
is particularly well adapted to the system of Macadam.

‘What it was which suggested to him the simple expedient
of covering the soft miry roads with broken stones, averaging ;
six ounces each in weight, has not been recorded. We only
know, that, during the long wars between England and France,
he held important appointments under the Crown, which'’
made it his duty to superintend the transportation of supplies.

He then renewed the study of reads, and pursued it with
all the unflagging perseverance of a thorough Scotchiman.
At his own expenze, he traveled thirty thousand miles for the !
observation of roads, which occupied him more than five years,
and cost him more than five thousand pounds sterling. I pre-
sume his idea was entirely original ; for we cannot find any
trace of a macadamized road previous to his day. The only
notion which existed, previous to his time, of making a perma--
nent road, was to pave the whole surface-with pebbles, blocks,
or slabs of stone; either of which was far too expensive to be-
come geoneral. i

It wos not until 1811, when he was fifty-five years of age,
that Macadam made his celebrated report to the Iouse of Com-,
mons, in which he deseribed the condition of the roads of Great |
Britain, and gave an outline of his system for repairing them.
In 1815, a district was assigned him for an experiment. Need
I say that he met with nothing but opposition, not enly from
every one connected with the old road system, but cven from
the farmers through whose lands the first macadamized road
was to be made! Such was the prejudice against his plan
that he could not get the old road-makers to execute his or-
ders, and he was obliged to get his three sons to come and as-
sist him in superintending the details.

But the tide soon turned. A good macadamized road is an
irresistible argument ; and there soon arcse a rage for making
guch roads, as furious as the former prejudice against them.
Four years after he began operations, there were seven hun-
dred miles of macadamized road in Great Britain ; and, before
the death of the inventor, out of thetwenty-five thousand six :
hundred miles of high roads in England, there were not more,
it is said, than two hundred and fifty miles not macadamized.

John Macadam was astrangely disintcrested man. Ile noton-
Iy refused to receive any reward for his services, including an
offered knighthood, but he would not take a contract to make
or repair a road, and he declined some pressing and liberal
offers to take charge of the roads in foreign countries.

e was twice married; first, during his residence in New
York, to a Long Island lady; and again, in his seventy-first
year, to another American lady, Miss de Lancey, of New York,
a member of the family which has given its name to one ofl
our streets. Ile died in 1886, aged cighty years.

I have spoken above of the excellent roads in the Central
Park of New York, as macadamized. I should, perhaps, have
styled them Zelfordizcd, for it was Thomas Telford, a famous
English enginecer, cotemporary with Macadam, who invented
the particular plan upon which those reads are built. Mac-!
adam laid his broken stones upon the naked soil ; but it was
Thomas Telford whoimproved upon Macadam’s 1(10a by laying
large, rough, flat stones upon the soil, placing upon them the
broken stones of Macadam, and covering the surface with frag- |
ments of the size of a boy’s marble.—New York Ledger. '
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The Fori Montgemery Explosion.

The New York Sun states that the recent terrible explosion
in a mine near Fort Montgomery, on the Hudson river, was
occasioned by nitro-glycerin in its new ferm of “dynamite.”
Some of it had been sent to the mine fortrial. Having a three-
inch hole, four feet deep, to fire, the foreman pounded tho com-
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pound undm‘ a hammer to t‘z» r‘onslstency of fine powder,
while the boss of the gang scraped it from the plank on which
‘it was pulverized, and put about seven pounds in his can
!which had a thimble stopper, when the gang of three men
“left for the shaft. While on their way, the can was opened by
the man who had it in chargeto exhibit the powder to otiers,
and s there were lighted pipes in the company, a spark came
in contact, when the explosion took place. It is quite cvident
that this terrible substance has been somewhattamed, but not
yet sufficiently so as to justify the neglect of ordinary precan
tion in handling it.
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Manufacture of 8illkk in California.

Since writing the article entitled “ Why not Grow our own
Silk ?2” we find the following additional particulars in a Cali-
fornia eXchange, pelative to the silk culture in that State
“ Mulberry trecs are
Wealth of California’
we may say at least 5
ilction of eggs has kept pace with the means to supply food '

: for the worms, for it has been stimulated by a full demand

from abroad. We raise two crops of cocoons in a season, as

.the rule, but three crops are not unfrequent, though the third

crop draws too severely on the vitality of the tree, by over-
plucking of the leaves, and it should be discouraged. We

can expect but one crop of eggs in a season. The sccond is'!
left to us for home use. The cocoon, which the miller cuts his
way throngh, suffers a loss of value by the continuity of the
thread being broken. But it makes good silk for goods not
Of this spun silk, we are accumulat-
ing stock. Mr. Englander, who made so creditable a display
of silk fiinges at the Fair, says it can be worked up here by
our present facilitics. Beside this stock, the sound cocoons
left for silk,this year, may be rated at one million, and so
rapid is the reproduction, that this weald make ten millions
for 1889. To reel, weave, and complete the fabric would give
stecady employment to cne thousand hands, beside the great '
number that would find work gathering leaves, attending and |
feeding the worias. consider,that in 1870 the rua:id |
increase of silkworms, all healthy, will give us five to ten ;
times more cocoons than 1869, we are sensible there is no time
to be lost in going.into the making of silks. In one season
the simple unwinding of cocoons may be taught very expertly
to any number of girls. Making silk sewing thread is assimple :
Dyeing silk, though it has seme pe-

culiarities, can be done by workmen skilled in other fine col-:
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here in great abundance, the ¢ Nat hral the SCIERTIFIC AMERICAK, from the 1)
giving 4,000,600 of trees for 1867, and | quote its articles and refer toits conclusions.
,000, 000 for mext year’s use. The pro- | thus indersed by us, in common with the entire i:

oring, and, at least, the artesian waters of our San Brunol

range have the requisite freedom from impurity. Can we
weave silk ? will not be questioned by any one who has scen
the silk cloth actually and continuously made during four
weeks at the Fair, by Messrs. Joseph and Isidor Neumann,
whose perscverance is worthy of the highest reward ; and we
¢ty will suon pealize itoin selieda in
public acknowledgment. 37r. Neumann bas a number of new

antind
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looms of the best construction ready for use, and he hasin-‘ . ;444 understand the peculiar

vented a reel, which was in use at the Fair, and which is all -

that can Dbe desired. Though silk eggs bring a price that
tempts us to export them just now, the establishment of man-
ufactorics would show that it would pay us better to lose the
Not-

for 25 per cent less than the tmporter can put the forcign fab-
Our land is cheaper, our trees are meore
prolific of leaves, our wormns are not infected with disease that
kills half of them and injures the silk-making perfection of

“for all those who delight in il:

-most prominently developed.

ically inclined, we should, in
¢ Sam’s cranium, pronounce kis bump of mechanical contrivan-
i ces most wonderfully Jarge—espe cially after a c‘ose inspection
;of a few numbers of the HerENTINIC :
“ tonishing to notice that few persons outsule oi the mechanical

the rest ; our trees are new, and ihe quality of the leaves for '

food is untainted by the effects of long-continued plucking.
Our climate alone gives advantages in the superior weight of
our cocoons, and in the perfection of the silk they yield, to
counterbalance the greater wages of labor, if we had not the
and no branch of industry af-

employment of women and children.”
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Carbonic Acid in the Atmosphere,

. The German chemist Pettenkofer, several years ago, in
i troduced a new and more accurate me

thod for the guantita-

tive determination of the amount ef carbonic acid in the at-

mosphere.
the following result: On the land the amount of carbonic
acid in the atmosphere varies from 23 {0 8 volumes fer 10,080

; volumes of air; the mean for Europe is 4 volumesin 16,000 of

air; in New Granada, South America, Levy had previously
found 8'8 volumes during the rainy scason, and 4:6 during the
dry season, Onthe sea the variaticns are much less, and the
amount of carhenic acid is also lerg; the mean of all deter-
minations of sea air being only 2, while land air gave 4 vol-
umes in 10,000 of air.

To show the difference between the free atmospheric air and
the air in our school rooms and other crowded places, we col-
lect the following frem results, most of which were obtained
by means of Pettenkofer’s method- all the figures given as

the amount of carbonic acid exzpress the number of volumes

:of carbonic acidin 16,000 volumes of the air analyzed:

Free atmospheric air, 4. Pettenkofer’s study, 3,000 cubic feet
capacity—after having been there for four hours, 5 2-3 ; after
his assistant had bcen with him for a little while, 9. 8
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or 100 ¢ much as the air mhaleu
From all detrrminations yet made, it may be concluded that
16 volumes of carbonic acid for 18,0660 of air, are quite comforta-
when this quantity is not exceeded, the ventilation is
good, no unpleasant cdors are obgerved ; but that reoms con-
tainimg much more than 1€ of carbonic acid in 106,000 of =ir
(or one in a thousand) are not fit fora prolonged sojourn of
people.—Prof. Gustavus Hinrichs.
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We arcindebted to our cotemporaries formany very fatter-
i ing notices, only a few of which we can copy. The
Llwdl ey Heeio says:

Our readers are well aware of the value which we attach te
equency with "'th we
The ¢

elience

i press, lies not only in its scope and versatility, but in the
plicity and intelligibleness of its style. It covers ﬂ,e wh
field of practical science, but without pretension, : wl
and dreary pedantry. Itis emphatically a journal of to-day-—
an “abstract and brief chronicle ”—bhrief f)ut comprchensive
and exhaustive of all branches of applied science which find a
field in modern invention and industry. The last number of
the XIXth volume comes to hand with a finely engraved
resentative title page, an earnest of the ro&h?a@on of thet
“eral promises of the prospectus of volume 3 i
"the index of subJects discussed and 1llustmtvd in tle .
just closing, itis hard to sce where unprovemenm can be v
but we take the word of the liberal and enlightencd ;
ers, that noticcable improvements will be made, and wait cu-
ricusly, but not skeptically, to see what they will be.

The Ambassedor, pablished in this city, .

The SCIEXTIFIC AMERICAN has a place, to itself, in the
world of scientific readers and writers —lmvmg‘ neither peer nor
second. It is a just compliment to American thought and en-
terprise, that . 1 can lead the world in the rii licus i of
~such a journal. i specialties are practical information, art,
. science, meokanics, chemistry, and manufactures, Overy pat-
ient mventlm 's recmded many of them deseri nul, mauy
osivzied 1 ~and handsome cgrras hirs. Bvery or _mL
i thing, n’om a :ant engine to a Top has a biography in tno
"SCIENTIFIC AMERoAN. For r. mdmr it
prepared papers o all sorts of i
science and art.

The lowa Jnstrucior, . .:: educational organ par excclience of
Towa, thus speaks of the v.lue of the information obtainable
from the perusal of our coluir s to the proper qualification of
i teachers for their arduous and onsilile labers:

The SCIENTIRIC AMERIC 13 wneuestiorably fie journal
the inventive ¢
. 1 which at ;
If we wore at all plin
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arts take an interest in these mattom Burely it is as impori-

+-+ and ingenious 1‘ru-

cosses, which, as by magie, i+ the m‘mwh sl i into
such articles whlch 01“1‘1:10(1 society dmrand, as il = to be aL

to know what
ing to nouns i:u!
any rate we think ¢t ;
nerant of some of the processes o) the noel
indeed, we know that in other countries such knowledge is con-
sidered essential to education.  1f, therefore, any teacher has o
predilection for such rmiliems, we trast he will cultivate this
faculty of his mind and give tin: result of his readings, study,
and werk to the pupils under his caro—in evder to make the
children honor labor and love those who have benefited man-
kind by their mechanical genius.
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Iore Aboni the Suem Canal,
A captain of an ¥nglishinerchant vessel who has recently
ez Canal, writes ag follows

. to the London Times:

Y

The cana), as designed, is about a hundred miles lorw. Of

. this length about he ui is n‘uﬁciently advanced for the sea water

ffty miles—that is, into the middle of the Isthmus. I{
wl to its full mea/lﬂx which is a hundred yards, or the
of a considerible river, but not to the intended depth of
wenty-six feet.  The remaining fifty miles not yet pgnetlat\,\l
by the sea water, arc in various states of progress: parts are

to

_excavated, parts are under water, parts will have to be laid un-

By means of this methed, Thorpe has obtained

der water, which is to be supphed from a great lake not yet

“filled, while a good many miles have to wait For 1 large blasting

long, and in fuill use for the

! —clueﬂ“ WO i
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laboratory—capacity 46,0600 cubic feet—air taken at varlou% iu-

itervals during a lecture (about 3,000 persons present), in Alu.
6 P. 1, 11; same lecture, 6 1-2 r. 31, 23; same lecture, 7 v. 1, '+

A Mcho')],
room—10,400 cubic feet capacity—70 girls between nine and
ten years old; temperature of room, 66 deg. Fah., at the close
of the 1ns‘*'ucmon 72—or about eighteen times as much as in
the free air! blcqnng roems, for soldiers in Munich—one
room, 10,147 cubic feet capacity, 19 soldiers—in the morning,
46; another room—capacity 10,255 cubic feet, 10 soldiers—in
the morning, 84. A theater, very crowded, Roscce found, 4

_feet above the stage, 23; 34 feet above the stage, 82. A court
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: Celtqlll modera te cost in coal.

:very long work hut for the fact of the iramense subsidiary

operations. To English ears it must sound plomisin(r that a
rrood deal of clay has tobe cut through ; for nothing can he

dcalt with so successfully in this country as that : material. The
completion of the southern half of the canal would look like a

works be*n,f_? completed and a vast mass of
the spot. The service canal from the Nile 1o
the salt water canal, and branching thence to
is an immenss worh, not less tmn 2 handred and fxu
supply of fresh water {or naviga-
tion and for otherwise assisting the work to be done T'he poré
at the Mediterranesn end is an immense work, .7 availa-
ble. The sea channel at the Sucz end has umculnes
such as engineers are familiar with.
ly dr»dmn«r T Lauhn wsare 1! werk on dijf

Fonly
forty enornious and cost-
erent partsof the canal
Wy the nerthern half—c IS\zhargmg moeun-
ul clay ove the banks or
606

18 of 1nud, sand
The rate of st oy is put at
and a half year. Ou1
driving wind, aitcr blowing a month -, will send into
the canal when finished, {ive hundred tuns o sand a:
iificen thousand tuns a mf)nlh. T hewever, is no more i uny
a single dredging machine would I+ able to kecp down at a
The ditficulty of v up the
banks of the canal, exposed as they will be to i« wash ot
stcamers, and to a surface often agltated by the wi
crious matter, but one which does net enter into i
equestion. Urou the whole, it dces seem a moral ¢
that, at least in two or thres years—for one year scems out
the question—this great undertaking, werthy of a hereic aoe
will be brought to what we may fairly call an actnal comp e
tien. 1In the course of the year 1871, we may probably see the
sca water of one ocean flowing into the other.

into Dbarges.
<1 month, or two
caleuniates that a

£200,
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Improved Automatlc Horse lla} Rake.

That the department of agriculture is highly estimated
by inventors, at least ag affording a field for the exercise of
their tal- ents, is sufficiently proved by the frequently offered
improvements in implements of husbandry, especially those
designed to save labor and time. "Among these none have re-
ceived more frequent attention than those relating to the cut-
ting and gathering of the hay crop, and none have been of
greater utility. To besure, objections to their use and difficul-
ties in their management have been found in a number of horse
rakes, but improvements following improvements are rapidly
bringing this implement to perfection. The engraving pre-
sents a perspective view of a horse hay rake which offers some
points believed to be improvements not found on other ma-

chines.

The wheels, two in number,
are rigidly secured to their re-
spective axles, the outer bearings
of which'are in a box secured to
the under side of the main frame
of the machine and the inner por-
tion supported by similar boxes
secured to cross bars of the frame.
The inner ends of the two axles
support a gear or pinion turning
freely, the outer faces, or sides
of which are formed into ratchets
with which sliding ratchets on
the respectiveaxlesengage, these
latter allowed to slide on the
axles, but held to the ratchet sides
of the pinion by means of spiral
springs, and connected to the
axles by pins traversing slots in
the axle, or by forming the axle
ends and the holesin the clutches
square. This gives independent
action to each wheel in backing
and unites the two wheels, when
the vehicle moves forward, so
that the two axles act as one.
A toothedrack bar, connecting at
one end with a lever having a
handle at the top, and at the other
end with a foot lever in front of
the dnve!'s seat, serves to raise
by means of.the pinioni on the
main shaft or combined axle, the
teeth of .the rake, which pass
through slots in a hinged bar at
the rear of the machine. The sep-
arate ‘teeth are attached to thimbles that turn freely and
independently on therake head shaft, 5o as to enable them to
reach depressions in the surface of the field. When driven
on the road the rake teeth are held from the ground by the
lever at the right hand of the driver’s seat, To dischargea
rake-full of hay the driver presses upon the foot lever, hring-
ing the rack in contact with the pinion that raises the rake,
and aldows it to fall soon as the rack section has passed the
circumference of the pinion. The operation of the machine
and its advantages may be comprehended by an examination
of the engraving in connection with this description. It will
be seen that the operation of the rake is at all times under
the control of the driver, and that except when he wishes to
instantly elevate the rake teeth by means of the hand lever,
both hands will be free to guide the horse.

Patented June 16, 1868, through the Scientific American
Patent Agency, by Jonathan Hunsberger, who may be ad-
dressed for the sale of the entire right, Or for state’and county
rights, at Skippackville, Montgomery Co., Pa.
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Improved Engine and Signal Oils for Railroads.

L SEITZOEL

Throughout the country, says Pease’s Oil Circular, there is a
better demand for first-class oils. In many cases what is gained
in price of: cheap oils is lost ten times over in the repair ac-
c¢ount. There is an enormous loss of power in our railroads
by the use of cheap oils, and we include in this those oils
easily affected by Heat. The experiments of Metz and Morin
in 1831, and others up to the present date establish the fact
that the amount of friction is found to be dependent rather
upon the nature of the unguents than upon the surface of con-
tact, and the nature of the oils must be measured by the pres-
sure or weight tending to force the surfaces together.

There is no question but that there is a loss of 30 to 56 per
cent of power on most of the roads in this country by not look-
ing into and understanding the laws of friction, and the effects

of heat and pressure upon the oils used. They must be based,

upon scientific principles, and adapted to the uses intended,
otherwise they fail to-accomplish any satisfatory results, and a
great loss of power and destruction of machinery is the result.

Friction, immediate or long continued has the same effect
upon oils ; in one case it is immediate, as in a steam cylinder,
in the other it is slow and long continued, as on the slides and
smaller bearings. Oils must be made to form a perfect separ-
ation, otherwise the friction is increased and is dependent upon
its greater or less viscosity, whose effect is proportional t®» the
extent of thesurface between which it interposed.

Those roads that have looked into this important matter,
ranking the third or fourth in expenses, are now saving
tens of thousands of dollars every year.

There is no occas on for a hot journal on any road under or-
dinary circumstances and using proper oils. There is no occa-
sion for cutting of journals and destruction of valve seats, if a
little thought would only be given to the subject of pressure
and friction. The wonderful chemical effect of some of the
poor cheap oils upon the iron surfaces and journals of some of

the roads is entirely overlooked. Hagit ever occurred to rail-
road men that the use of oils of strong acid reaction has a ten-

dency to weaken the strength of the boiler itself, as they have |

the power to cut and destroy the bolts of the steam chest and
cylinder?
—_— >

THE INVENTOR OF THE VELOCIPEDE—The last number of
tho Monitewr de la Photogrephie of Paris, (1st Nov., 1868) has
an interesting series of letters upon the invention of the ve-
locipede, which, it appears, would be due to Niepce, for whom
is claimed also the invention of photography. The letters in
question are written from Claude Niepce to his brother Nice-
phore Niepce, and are dated from Hammersmith, near London,
Nov. and Dec., 1818, and August, 1819. -We do not glean
from them that the first idea of a velocipede originated with

HUNSB'RGER-’S PATENT SELF-DISCHARGING HORSE RAKE,

N icephore Nlepoe, but s:mpTy that he was occupied with some
erperlments concm‘nipg the improveraent of this kind of: 10-
comotive. If no miention can be found of a velocipede prior o
the yea.r 1818 doubtless Nlepce has good claim to its invention.

KASSON’S CONCAVO-CONVEX AUGER AND BIT,.

The front or working faces of this auger bit are concave and
the rear faces are convex- g1v1ng great strength to the twist
and removing the chips with-
out yndue friction against the
edges of the hole, thus pre-
venting clogging and gum-
ming. The cutting lip is
merely a continuation of the
twist, so that if the auger
should be jbroken at any por-
tion of its length another
screw and other cutting edges
- can be formed by cutting the
twist at a plane nearly at
right angles with the axis of
the auger. The convexity of
the cross section of the twist,
increasing toward the center,
ig, in effect, a strengthening
rib, making a very stiff tool,
This auger, or bit, is adapted
to all kinds of wood, hard or
soft, and is specially adapted
for borlng hubs, pumps, etc., 7
and toall descriptions of Wooi
boring mZchinery.
*less friction than the ordina-
ry style of auger it is less
liable to become heated, and
it relieves itself perfectly of
the chips, without clogging,
and does not require to be
withdrawn for clearance.
Patented through the Sci-
entific American Patent Agen- |
cy, January 15, 1867 (reissue
dated April 9, 1867), by A. C.
Kasson of Milwaukee, Wis,,

Gridley of St. Louis, Mo. Man-
ufactured and for sale by the
Humphreysville Manufactur-
ing Company; J. M. Wat-
kins, agent, who may be ad-
dressed at No. 5 Gold street, New York.
—_—————————————

A CURIOUS fact in connection with the practical working of

the Atlantic Cable Telegraph is that messages sent from Lon-

don to-day arrive in New York yesterday.

© 1869 SCIENTIFIC AMERICAN, INC.
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. A Newly'Discovered Property of Gun~¢otton,

It has been found that the explosive force of gun-cotton
may, like that of nitro-glycerin, be developed by the exposure
i of the substance to the sudden concussion produced by a deto-
nation ; and that if exploded by that agency, the suddenness
and consequent violence of its action greatly exceed that of its
explosion by means of a highly heated body or flame. Thisis.
a most important discovery, and one which invests gun-cottom
with totally new and valuable characteristics; for it follows,
as recent experiments havefullydemonstrated, that gun-cotton,
even when freely exposed to air, may be made to explode
with destructive violence, apparently not inferior to that of ni-
tro-glycerin, simply by employing for its explosion a fuse to
which is attached a small detonating charge. Some remarka-
ble results have been already obtained with this new mode:
of exploding gun-cotton. Large
blocks of granite and other very
hard rock, and iror plates of some
thickness, have been shattered by
exploding small charges ef gun-
cotton, which simply rested upom
their upper surfaces—an effect
which will be sufficientlysurpris-
ing to those who have hithentes
believed, as every one has be-
lieved,-that unconfined gun-cotton:
was scarcely to be' considered as:
explosive at all, that it puffed:
harmlessly away into the air, not-
exerting sufficient force: upon the:
body on which it migls be rest--
ing to depress a nicely balanced:
pair of scales, supposing the
charge to be fired upon one plate
of the scale. Further, long:;
charges or trains of gun-cotton,.
simply placed upon the ground
against stockades of great
strength, and wholly unconfined,
have been exploded by means of
detonating fuzes placed in the
centre or at one end of the train,
and produced uniformly destruc-
tive effects thronghout their en-
tire length, theresults correspond-
ing to those produced by eight
or ten times the amount of gun-
powder when applied under the
most favorable conditions. -~ Min-
ing and guarrying opers tions with
gun-cotton applied in the new
manner have furnished results quite equal to those obtained
with nitro-glycerin,and have proved conclusively, that if gun-
‘cotton is exploded by detonation, it is unnecessary to confine
the charge in the blast hole by the process of hard tamping, as
the explosion of the entire charge takes place too suddenly for
its effects to be appreciably diminished by the line of escape
presented by the blast hole.

Thus the most dangerous of all operations connected with
mining may be dispensed with when gun- -cotton fired by
the new system is employed. It will readlly be observed
that this discovery, which we believe is due to Mr. Brown,
of the English War Office Chemical Establishment, is likely
to be attended with the most important results. Not mere-
ly is the strength of gun-cotton exploded in this way much
greater than that of the same substance fired by simple
ignition, but it now operates under conditions which were suf-
ficient under the old system practically to deprive gun-cotton.
of its.power. It has been said, and said justly, that if you
want gun-cotton to exert itself you must coax it into the belief
that it hasa great deal to do. You must give it bonds to break
and physical obstacles to overcome, with no outlet or possibili-
ty of escape. But now gun-cotton will exert itself, and put
forth more than what was believed to be its {ull strength,
whether to see any work to do or not. It will behave as less
coy explosives have behaved before it—always with this dif-
ference, that it is half a dozen times as powerful as any of its
rivals, with the exception of nitro-glycerin, to which .in meve
power even it is not inferior.” This discovery, therefore, can
hardly fail to give a considerable impetus to gun-cotton, and
to lead to its universal adoption fur mining purposes, as soon
as its new properties become generally known. In connection
| with possible military applications the discovery is invaluable.
There can no longer be any doubt what agent should be em-
ployed for the breaching of stockades and the like ; and the
absence of all necessity for the use of strong confining envel-
opes will have an important bearing on the employment of
gun-cotton for torpedoes and all submarine explosive opera-
| tions, beside greatly simplifying mining and breaching oper
ations in the field. We have, in fact, discovered several new-
iadva.ntages to add to those which already had sufficed to re.

commend gun-cotton as an explosive agent in preference to all
others. The conditions that are fulfilled by a detonating fuse
in determining the violent explosion of gun-cotton, under cir-
cumstances which hitherto have been altogether unfavorable
to such a result, have been made the sulject of investigation
by Mr. Abel, and-we hope at some future time to notice the
‘ conclusions at which he has arrived, as they appear to have g
very important generalbearing upon the conditions which reg-
ulate the development of explosive force, not merely from gun-
cotton and nitro-glycerin, but from explosive compounds and
mixtures generally.

3 et A

A MICROSCOPIC club has been organized in Chicago. Two
well-known citizens express a willingness to give liberally to-
ward purchasing iustruments and scientific works upon the
subject of microscopic instruments.
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