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Method of Comnstructing Tunnels, Vauliy, Ete,

The problem how to relieve the city of its over-crowded
population, how to extend its cramped proportions to the up-
per end of the island of Manhattan, how to connect it by rapid
and low-priced means of communication with the neighbor-
ing shores of Long Island and New Jersey, and how to pro-
vide comfortable and cheap homes in its vicinity for its myriad

flanges of the arch plates are being bolted together, and when
ready the framework will be lowered till the arch rests in its
place on the sides. A section is now complete, tho center
plate acting as the key, and every joint answering as o pow-
erful strengthoning rib, and being tongued and grooved and
packed with cast iron or other cement, will be perfeetly water-
tight, The means of ventilation will be through iron air

gons of toil, who labor ceaselessly to enrich grasping land.
lords, and who pass their hours
of rest in dwellings which are a
disgrace to a civilized age, is one
which interests every humanita-
rian, every capitalist, and every
lover of the city’s prosperity, al-
most as deeply as the numerous
class which is more immediately
benefited by its solution.
Railroads—aerial, pneumatic,
and underground—to supersede
the tedious horse cars, and bridges
as a substitute for ferryboats have
been proposed. A commission,
consisting of three Senators, the
Mayor of the city, the State Engi-
neer, and the Engineer of the Cro-
ton Aqueduct Board was appoint-
ed to sit during the recess of 1866,
and inquire into the best means ol
affording the much-needed rapid
transportation. They advertised
largely and received a great num-
ber of plans and suggestions em-
bracing every description of rail-
road. After giving the matter a
thorough investigation they re-
ported to the Legislature last
January recommending, unani-
mously, the underground railroad
as superior to all other methods
for this island. Notwithstanding
this report and the numerous pe-
titions of owners and lessees of
property in favor of the measure,
the Legislature refused to grant
a charter to any of the numerous
applicants owing to dissensions
among the parties applying—the
only measure of relief () granted
was the authority given to cop-
struct two bridges across the East
River, which cannot be completed
in several years. The time, how-
ever, will come when public opin-
jon will demand the adoption of all the methods that can be
made available and then the plan recently patented by Mr,
Joseph Dixon, and illustrated in the accompanying engrav-
ings, will undoubtedly meet with the success its simplicity,
cconomy, and adaptability for the underground and pneumatic
systems deserve.
In applying Mr. Dixon’s method to underground railways
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lattice work and surmounted by lamps to be used in place of
the present street lamps.

For constructing the pneumatic railway Mr. Dixon’s method
will equally well apply where the tube is of sufficient diam.-
eter to contain the carriages and in which they are propelled
by the direct expansion of the air, the ease with which the
| parts are put together, their comparative cheapness in cost,

T

the excavation is made as usual with the exception that a | the facility with which they may be haundled and transported
) | A : : :
much narrower trench will be needed to accommodate the | to the place required, render it incomparably suporior to eve

iron plates forming the sides in place of stone or brickwork.
A foundation of stone is then placed to which the side plates

are bolted, and the plates forming the arch are first placed on
o movable fromework and bolted to each other. The frame-
work being made 50 a8 to be raiged or lowered by means of a
gcrew juck, will be raised slightly above the sides while the

ry other method of tubing hitherto employed,

the East River will take =

For a submarine tunnel this method stands pr.--umim-nt.z
As before remarked, the bridges nbout to be constructed neross |

could be laid across the East and North Rivers, and not one
of them need occupy over a year in constructing.

For vaults under sidewalks, such as are used by the large
newspaper establishments, and by dry-goods stores, brewer-
ies, ete,, this system can be advanlageously applied and the
size of the vaults largely increased by substituting the iron
plates for the thick stonework and brickwork generally used

In the construction of tunnels where the engineer is forced
to drift through a loose soil, the
advantages of arches formed of
these iron plates with the joint
ingide, are too apparent to re
quire any thing more than a
mere mention,

This device was patented
August 20, 1867, througzh the
BCIENTIFIC AMERICAN office, by
Joseph Dixon, 119 Broadway
(Rooms 34 and 35), who will
give further information.
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Quinine,

Among the many remedial
agents which organic chemistry
bas afforded us, quinine occu-
pies the first place, chloroform
the second. Without quinine,
large tracts, indeed whole coun-
tries, would be simply uninhab-
itable for Europeans, To the
backwoodsman a supply of qui-
nine is as important as gun-
powder. The “ quinine famine’
in the Mauritius demonstrated
to thousands how small a thing
even gold itself might become
in comparison with this life-
saving salt.

If the search for artificial
quinine has been as unsuccess-
fal as that for the Philosopher’s
Stone, it has at least resulted
also in some great discoveries.
It does not appear to be gener-
ally known that the first of the
analine colors was discovered
during a search for artificial
quinine! But, tired of waiting
for that which did not come,
finding that chemists could not
produce quinine, it strack cer-
tain minds that it would be a
surer plan to assist Nature o
little, and Nature, as she always does when properly called
upon, responded liberally. Ineffect, owing to the wasteful and
ignorant manner in which bark was collected in its old habitat,
it was, especially in the finer and richer varieties, getting
gearcer, This circumstance has induced certain enterprising
men to cause the cinchonas to be introduced into India, and
it has not only been found that the change of habitat dees not
prevent the developement of quinine, but the valuable discoy
ery has been made by Mclvor, and confirmed by DeVrij, that
covering the bark during its growth with moss increases the
percentage of alkaloids. The cinchona plantations in India
are now so flourishing that there need be no apprehension of
the supply of quinine ever failing, and if the discovery of arti-
ficial quinine should ever now be made, it would have to de

pend upon its chonpness for its value. We are aware that the
discovery of artificial quinine has more than once been an.
nounced, but up to the present time such announcements
bave never been supported by positive evidence.—Chemioad
News.
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Leoad Floating on Molten fron.

Some experiments have been made in Germany which seent

to show that molten lead when dropped upon liquid iron re.

muins foating on the surfuce of the Iatter,

As thoe specifio

overal years to complote, one of | gravity of lead (11.5) is more than one half greater than that
them at an estimated cost of $8,000,000 ; for thissum several | of cast iron (7), there arose some discussion on this subject
tunnels, each atlording as wuch facility for traffic as a bridge, | which Lus been recently closed in o vory satisfue

tory manner
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«"":".'ﬁ:‘f w of Profossor Karmarsch, of Hanover, An| “ The question hore arises, what is tho eauso? If no law | the stonm surface, With such an nrrangement, with u..‘.;

A or in the vicinity of that town lhnd sent to the pro. of nuture hax changad, if the law of oxplosion is the sama | Aleam gagoe, the water cock and safety valve, with sound and
o) o #.43?24" -4 mnaohn&‘ drops of load ying tmbadded in | now that it was when the small, single tube, eylinder boilers | well-constructed boilers, with proper eare and attention it in
= ."‘f‘”‘\‘“' ‘j&;hn.[mn block, and which had been pmduc&d ware in wio, for a third of & ceninry, what is tho cauvse of | the opinion of some of the most Intelligent and lmt'odn.

B ?;‘fi‘" ~4~°1'lbovo desoribed, Professor Rarmarseh found, [ this recent accumulation of explosions? Manifestly if no | eated engineors in America, that there need bo no explogions
upon elose examination, that those drops of lead, instead of change hag taken place in nature, then the change must be | at lenst spontancons explogions. '

'. :wud globules, ns was supposed at first sight, were all | in the changoed construction of hotlers, No ship builder on southwestorn rivers will tonch a tihy.
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Jhollow, forming bubbles composed of a metallie skin, and ap-
nrently ompty in tho conter, so far as his observation has
poen carried.  He explaing the whole by supposing that the

molten lead, at tho wmperature fo which it is mised by the

gontact with liguid iron, formes an incipient vapor of lead,
which is prevented from eseaping by the skin of solidifying
metal which forms on the top.  The lead vapor, necortling to
this explantion, keeps the lead resting upon the surface of
the iron. It seems that in large quantities the result I differ-
ent, sinve it is known that Joad is occasionally tapped from
the bottom of blast furnaces, which smelt certain olnsses of
ores containing lead, and in these cases the lead is found be-
low the liquid ivon, according to its greater specific gravity.
— FKagineering.
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CAUSES OF STEAM BOILER EXPLOSIONS. UNSAFE CHAR-
ACTER OF TUBULAR BOILERS,

A correspondent of the LancaSter (Pa.) Frpress writes to
that paper as follows:

“1 have read the published tastimony taken before the
coronor’s jury, and have boen waiting anxiougly to hear some-
thing said in regard to the recent explosions and disasters on
our western rivers. No person seems to know or to remem-
ber that the Atlantic and Mississippi Steamship Company
lost six of the finest Mississippi steamers that floated on those
waters, by explosion, Iast spring (1866), all of which blew up

in specession within a space of about three months; that
this company caused an investigation into the cause of these
almost simultancous explosions. I have not scen any official
report of the company’s investigating corp of engineers; but
I have talked with some of their captains and engincers on
the subject. I talked with the captain of the steamer Mis-
soupri, a few hours after it blew up, gix miles above Evans-
ville, Ind., on the Ohio river; I have conversed at different
times with their engineers and others posted in the investi-
gations, and 1 have learned that the following is the sub-
gtance of their investigations ; although I would recommend
that the coroner make an effort to get an official copy of their
report:

“s That the tubular boilers are condemned as an unsafe and

dangerous arrangement. That the tubular boilers are made
with a view fo economy in the saving of fuel, which is the
real cause of their introduction ; but the damage done by ex-
plosion is in no way equaled by the economy, say nothing of
the loss of life; that steam is the decomposition of water, by
being brought in contact with heat; that steam, if brought
in contact with fire, is itseif converted into an explosive gas,
which no known substance can confine. That it requires a
certain and fixed quantity of water to a given amount and
intensity of heat, and a certain capacity of fire surfacs to
prevent sach a heat on the steam in the boilers as to produce
this explosive gas. That it is impossible for a sovnd builer to
explode from the mere pressure of steaw. That when the
heat becomes so intense as to produce explosive gas, the
water in the boiler is inadeguate to prevent the accumulation
of gas. That mere steam will not explode & sound boiler;
that when a boiler is pressed by heat beyond its capacity, ex-
plosive gas is generated. That tubular boilers have a larger
amount of fire eurface, proportioned to the quantity of water
they contain, than any other boilers ; the amount of heating
gurface is too great to insure safety. That if the water by
aceident, negligence, or by being drawn from one boiler to
another, falls below one or more tier of tubing, and a hot
current of flame passes through the upper tubes, the steam
is rapidly converted into gas, and if an explosion does not
follow, it is because the process of generating gas is arrested
by increasing the water, or cooling down the fire before a
guantity of gas is generated to make a breach in the iron.
During the last year, npward of thirty explosions have taken
place, which were spontancous explosions, and all of them
that were heard from were tubular boilers, and in the same
time in the United States, every locomotive boiler which has
exploded spontaneously, was of the tubular arrangement.
Lacomotives having only a gingle boiler, the theory that the
water was drawn from one boiler into another, will not apply.
But the theory is that the amount of fire surface aided by the
powerful draft of a locomotive in motion, capable of convert-
ing steam into gas exceeding the power of water to prevent
generating such gas, will cause an explosion on the same
principle, That before the invention of the safoty valve,
boiler explosions were go numerous that steam power was
denocunced a8 o failure, prohibited in some countries, and the
machines destroyed by mobs in some places. Dut alter the
invention of the safoty valve, and a8 long as the small single
tube, eylinder boilers were used, explogions were rare, and
unaceountable explogions seldom known ; most of them conld
be traced to gome neglect, carelessness, ignorance, inatten-
tion, incapacity, drunkenness, or design on the part of those
having charge of an engine.’

"The rame canses which exploded botlers in the early nge
of steam explode them now, for nature is always the fame;
no law hos changed. Baot here in America, on water and
land, are o succession of explosions falling fast one upon an
ather during a single year, with a destroction of property
amounting to millions, and n loss of thousands of human
livey and in no instance has it been shown that any of the
du“"’-‘ of the enginecr wore “HL_flv-:f{('lI' Or any of the nr;limu'y

Cauxn . : : :
%08 f0 any Way were connoected with these mysterious ox-
pPlosions, '

of danger,
the wator gago is treacherous,

utes before the explosion, and found it all right.

gafoty in the use of steam power, which for a quartor of a

tain, treacherous, and unreliable.
tion, Why is this ¥ and what {8 the eause ¢
“If wo wero to answer, we should eay that meclianics, in

work with the least cost of fuel, have sacrificed safoty to econ
omy. When steam power was introduced the country
anbounded with wood, the best fuel for making steam ; but as
wood became scarce and high, fuel-saving mnchines were
lorgely in demand. But no saving of fuel in generating
gteam can be accomplished except by increasing the fire sur-
faco in or around the boiler, with parallel flnes through
which a current of flame or heat passes several times over
the water surface, thus retaining longer around the boiler
the heat generated; while combustion is more perfect and
the inflammable gas, the product of combustion, being longer
retained within the reach of a flame, ignites and burns,where
in a single flue it would pass unignited, without heating, out
of the chimney. Even emoke is inflammable gas, and if this
gas is all ignited, no smoke, nothing but a current of heated
air wonld pass through the chimney.

“This principle of saving fuel, and still generating the re-
quired amount of heat, has proved a grand success in this
country in stoves and heating furnaces, But it has proved a
success in the generating of heat only, and not in generating
steam.

“Boiler makers, when they applied this principle in gen-
erating steam, lost sight of the fact that when they increased
the heating surface, the intensity and quantity of heat around
a boiler, that they ought also to increase in an adequate pro-
portion the qaantity of water; instead of which, however,
they have actually increased the power of the fiery element,
and lessened the only power, water, capable of holding this
fiery monster in subjection, which would be equivalent to
running an ordinary one flue cylinder boiler on half water,
with full heat.

“This, then, we conceive to be the true cause of the recent
explosions in this conntry. Let it be understood by mechan-
ics, that thronghout all nature, in every element or living
substance, organic or inorganic, a positive and a negative
principle exists. That the positive is the active, moving,
living power, while the negative is the passive power acted
upon. That fire is a positive element, and water in a boiler
becomes its negative, but when the water becomes sufficient-
ly decomposed, a new element is created, which is a positive
principle, and the atmosphere is its negative, and the attrac-
tion of this negative (the atmosphere) for the positive prio-
ciple in the boiler when it becomes positive by decomposition
of water, ig 80 great, that no substance can hold it from es-
caping. The atmosphere cannot go into the boiler; if it
could there would be no explosion, o the contents of the
boiler seek the atmosphere.

“Hence it follows that there is always safety in the use of
steam, provided that that only element of safety, waler, shall
exceed the heating power, fire, 8o as always to predominate,
and that no fire shall pass over u steam surface to decompose
the steam and convert it into explogive gas, which means a
positive element whose negative is the atmosphere. Now,
these tubular boilers of present construction contain too
great an amount of heating surface, and too small & quantity
of water, which is the first objection. That the water is linble
to pass below the flues and the heat to pass through the
stenm instead of through the water, thus rarifying the steam
and increasing its elasticity, is another and very serious ol-
jection, It is believed from various experiences, that boilers
constructed of the same thickness of metal, one foot instead
of four in diameter, will exceed the large boiler in resisting
power fifty per cent. From the investigations of the Miss.
igsippl and Atlantic Steamship Company, I deduce the follow-
ing conclusions: That the present arrangement of tubular
boilers affords too great an amount of healing surface for
their capaeity for water; that by accident or neglect the
water is linble to sink below the upper tier of tube flues, in
which case the flues become hotter than they would if cov-
cred with water, and decompose or rarify the steam creating,
il the tubes got hot enough and continue lorg onough ont of
water, and an explosive power, not steam, that iron is unable
to confine, It is impossiblo to aveid explosions while the
fire may, by nccldent or neglect, or by emptying one boiler
into another, reach the steam surface, and rarify the steam.

“In making boilers, the engineer phonld enter into a ma-
thematical caleulation, nscartaining by experiment on o small
seale the quantity of water to o olven amount of heating

then when heating surface 18 incrensod by any arrongement

ﬂ" I)ﬂrﬂ”(’l ”“"", h" 'll" l'[lllﬂ(fit.\' r(”- waontor ')“ il‘(‘r(”“;(yd i" a4
corresponding ratlo,

“After the Invention of the eafoty valve, the intelligent
and cautious enginoer trosted with confidence in the familiar | rates for insuring boats containing them, The object atmod
sound of steam eseaping from the safety valve to warn Lim :
But now the safety valve is unrelinble, and even
On tho Missourt, which blew
up in April, 1866, the engineor tried the water not five min-
All the or-
dinary moenos of gonrding agninst explosions and assuring

contury or more ware as relinble and safe ns any menns ueed
to guard ngainst accidents in the employment of any other

dangerons and useful element hiave recently become uncer-
Again wo repeat the ques-

the effort to congtruct a boller to do the greatest amount of

gurfuce, nnd intensity of heat necossnry to prevent explosion ;

Lot the boiler be so arranged ns to
rendor It abgolutely impossible for the fire surface to reach

lar boiler any more, and Insurance companies charge higher

at In tubular boilers being economy in fuel, and retention of
heat around the boller, need not be abandoned. I saw inthe
West o sot of boilers, six in number, placed upright, twelve
inches in diameter, and ten feet high, placed threo on eithor
side of a hollow fire chamber, The fire was allowed to pass
to the hight of low water in the boilers, then down and un.
der and up on the opposite side of the boilers, to the hight
of low water, and out into the chimney flus. Throngh the
hollow easing, around the fire chamber, n current of eold air
waus admitted at the bottom, and passing to the rear, nnd up
into o jacket around the upper portion of the bailers, and
then into the chimney, Theobject of the current of eold air
is to prevent the destroction of the casing around the fire,
ond to keap the cold air from the boilers. There was no con-
nection botween the boilers by which steam or water conld
pass from onoe boiler to another; each boiler was supplied
with water throngh a separate pipe. This arrangement has
been in operation for two years, and the owner said he could
muke three times as mueh power with the same quantity of
fuel a8 with his old style boilers, Abating something for
zeal and confldence in one’s own invention, I considered his
machine a very economical one.  He told me he had no pat-
ent ; if the world wanted it, let them have it.

In 1853, when the question of saving fuel in making steam
was being experimented upon, the chief engineer of the Col-
ling’ Steamship Line,in a conversation with me, remarked,
“If they increase the heating surface and power without o

corresponding increase of water, they will blow their ma-

chines to the dewl.” Heo was a rough-spoken Englishman,

about fifty, and had helped to build the first lofomotive ever

made in England.”

[The tubular boiler in this section is deemed as safe, if not

safer, than any other. The caunse of its failure on the Wast-

ern waters is, that the tubes fill with mud so solid that water
cannot touch them ; heunce they burn, c:llapse, and play
other inconvenient and uncomfortable tricks.—EDps.]

Corvespondence,

The Editors are not responaidle for the opinfons expressed dy thewr cor
respondents.

The Acceleration of Shot.

MEessgrs, Eprrors :—In your paper (Sept. 14th), Seth Boyden
refers to a mode of starting shot from a fowling piece, by hav-
ing a long, narrow chamber in the breech of ihe gun, and
lighting the powder in this chamber at the top, next to the
shot, and remarks that he thinke for an accelerating canuon
this mode would be preferable to having the powder chambers
along the bore of the gun.
- 1 tried the long narrow chambers as accelerators for a can-
non eleven years ago. The bore of the cannon was 24 inches
diameter : the two chambers of steel each 1% inches diameter
and 30 inches deep. They were a complete failure.
Suppose the bore of the gum is six inches in diameter and
the narrow chamber 3 inches, it must be four feet deep to hold
ag much powder as would fill the bore of the gun one foot
deep, which is less than the Whitworth gun uses safely. If
we fire this charge at the top, it will burn down perhaps two
feet, and ram the rest of the column into a cake as solid as
any rocket is packed and into which the fire can not enter. It
burns only on its end, and most of it after the shot has left
the gun. It will be found that instead of burning six or
cight times as much powder asa Whitworth gun of the ssme
bore and giving six or eight times as much power, it hasnov
given half so much power.
If to overcome the difficnlty of the packing of the powder,
hie leaves & space filled with air only, at the brecch, or makes
his cartridge with o hole down its center, and puts a string
of grun cotton through it, as 1 finally did, I think he will blow
his long narrow steel chambers to flinders, as 1 did with the
first shot I tried in that manner. |
If Mr. B. will increase the length of the long, narrow
chamber which he uses with his shot gun, from two to threo
inches, which is probably its present depth, till it will hold
enough to fill the bore of the gun one foot, he will probably
find his chamber severnl feet in length, He will cortainly
find that the narrower his chambor the less will be his pene-
tration, Now if he tries a steel ghot on a wrought-iron tar
ot, he may throw his shot through one quarter inch, possi-
bly through three cighths of an inch, but never through one
sixteenth as much 4ron as can bo penetrated, or one eighthas
much as has been penetrated by a shot from a barrel of halt-
{nel bore with accelerators plaged under it, .
11, 8. Whitfield nlgo in the same number says ho *“has con-
cluded that this thing of acceloration could be accompis
in another way much more simple and quite as Wﬂ" b{“ﬁ
cartridee with partitions, each partition containing 8 5

: : fired from the
chargo of powder, and so divided that when R
front they will explode in succession,” 1f th‘&m n
mnde of tho strongest metal, and so heavy that the %
not give way backward from the explosion of the m't hold
it would require a cartridge ten or twolvo foet ]M‘d'ﬁ' m B
sufficient powder to fill the bore of gix-inch cannort © bo in
feot deop. The aceclorator 18 foot long must m
crensed to 28 or 80 feet long., But the valvenz-w. b SRR r-’
lenk and all the charges be lighted at onco and BBETE g
to fragments, I it did not, this long, henyy CATHE N
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ha 80 swedged in that it would not be removed the same day
| '.T'h?l_ objections most frequently urged against the accel-
orators under tho bore of the cannon are; First, “Thoy can

not be cleaned.” Ans—It is found that even the small

‘Accelerators of the hunting rifles that had been fired five Lun-
dred or one thousand times during two or three years with-
out being cleaned, on examination appear as clean as when
ﬂlﬁY bayve been fired but five times, and as no shot ever slideo
along their surfaces, they do not need cleaning. Still even
_ﬁm;';wclentors under the bore of the cannon can and have
Toen cleaned, dried, and oiled in a few minutes with a very
simple apparatus,

Second objection—* The powder used in them is not in
‘cartridges, and the exposure of such guantities of loose pow-
der to the open air is dangerons.”  Ans,.—The powder is in
strong tin canisters, each containing the charge of, and num-
‘bered for, its particular accelerator, and so arranged that it is
turned in without exposing a particle of it to the open air,
It would require no extra hands to load half a dozen accel-

erators for a large gun. Theordinary gun's crew required to
move and aim it are sufficient. One of these men to each
‘chamber charges it in half the time occupied by those engaged
in loading the breech.

Several articles have appeared on the subject of a vacnum
‘in the barrel for increasing the force ; the last by Mr. Whitfield.
In May, 1851, you filed a caveat for me in the Patent Office for a
~vacnum in front of the charge. T had tested it before, but the
‘patent was not applied for till five years after, with the ac-
celerator. The vacnum in front of the charge is the second
claim, A, S. Lyyan.

. Ne. 212 Second avenue, New York city.
- —

The Inutility of Levees on the Mississippl.
Mgessis. Eprrons :—The subject of controlling or directing
the waters of the Misslssippi, which has been repeatedly treated
‘in yourjournal isoneof the gravest importance both on account
of the interests involved and thé immense sums of money and
amount of labor expended on the levee system in the past, and
becanse of the recommendations and attempts now being made
to involve the Federal Goverement in the system, which, if
successful will canse’ millions of dollars to flow from the
I have known the Mississippi for over thirty yecrs, have
lived on its banks, and now own lands washed annually and
inundated by its overflows, and would greatly rejoice to see
some effective system adopted by which its overflows and the
caving of its banks could be prevented ; but I unhesitatingly
pronounce the levee system in the past, and however much
improved upon in the future, inadequate to the task; that it
is both radically wrong, and unphilogophical in principle;
that, even if successful for a series of years, in the course of
time it would become the greatest and most alarming curse;
for notwithstanding it is a law of all flowing waters to cut
out a channel deepand broad enough to contain their volume
of waters (which law,in a state of nature, that is, before its
watershed is denuded of its flora, is more certain and less sub-
ject to be broken in upon by heavy rains and snows than in
a contrary condition), yet these channels are liable to be fillad
or choked up by the sand, gravel, and dirt brought down by
the streams. This filling or choking up and consequent over-
flows and changes of beds, is less when their water-sheds are
covered with their natural flora than when denuded by man
or otherwise, becauge the detrition of the earth’s surface isin
n great measure prevented by the shade, stems, boughs
leaves, and roots, standing or fallen, of the flora of the water-
ghed drained by the stream ; but when the water-shed of the
gtream is eleared of its natural flora, and subjected to cultiva-
tion, especially to our superficial caltivation of 6 or 8 inches,
greater quantities of sand, gravel, and dirt are detached from
their sites, swelling the volome of the stream, and increasing
the quantity of deposition of these materials upon the bottom
of the channel ; for as they are specifically heavier than the
water they are constantly seeking a lodgment and rest ; and
88 in all large and deep streams like the Mississippi River,
the ecurrent near the bed is more sluggish (owing, I suppose,
to the greater friction and possibly of the soperincumbent
weight of waters, efc.), than the surface current, this deposi-
tion upon its bed takes place, gradually filling it up, and
causing it periodically to overflow its banks, Now I have be-
fore said that, even if the levee systom could be made success.
ful for a series of years (and it could only with the greatest
outlay of money be made so fora few years at o time), it
would in the course of time become the greatest and most
alarming curse. Now why do Isny so? Becauso i my views
be correct, and if T am not misinformed, the levee system in
Europe and elsewhore domonstrates the fact that the dirt
must be piled up end the levees raised higher and higher
evory year, with the raiging of the bed of the river, until in
the course of time the levees will become severnl hunglred
feat highoer than the original banks of the river, and the bed
of the stream also higher than the banks; the lovee, linble
at any moment to give way, nnd the mnad wators carrying
havoe and destruction in their course.  Who ean estimate the
destruction of life and property in such a eatastrophe ¥ Even
ander the system asit existed befors the war the thonghtiul
citizens living behind the levees as thoy then exieted, rarcly
oxeeeding twenty feet In hight, during the time of high wator
Mved in constant dread of such a catastrophe, and such did
aften then oceur, But who can estimuate the cost and labor
required to build and keep up euch o gystem for o hundred
years or 501
But is there no remedy for this great evil of anvual ovor.
flows? I answer that I know of none, but I think it may be
greatly * mitigated, and perbhaps eventually provented, by
apening all outlets to the ocean und to the interlor; widen-
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ing and deepening their channels, and intersecting the whole
valloy with wide and deep canals, inatead of rallroads when-
over and wherever needed for commerco, ote,; diffusion and
shorter passages to the ocean, and deep cultivation, say fo the
depth of two or three feet, which is to my mind the only last-
ing and philosophical remedy ; thus, when the whole water-
ghed drained by the Mississippi River and its tribotaries is
cleared and brought into a high state of oultivation, absorp-
tion, use, and evaporation will consume the excess of wators,
and the now uncontrollable force of the Mississippl River will
be meagurably if not entirely brought under man's control.
Until then we had better endure the ills we cannot avert
than increase the evil and be met with constant and inevita-
ble failures, Tros. Y. Berny,

Port Gibeon, Miss,

[We hardly agree with our correspondent in his depreca-
tion of the government devoting its money and energies to
the great improvement mentioned, It is a8 much a subject
of national importance as many other projects which have
received the aid and been taken under the control of the
National Government. But his suggestions relative to canals
which might be available for purposes of irrigation and in-
tercommunieation, scem to be worthy attention.—EDbs,
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The Compensation Balance.

Messns, Eorrors :—I am prepazed to make the following
favorable statement concerning the compensation balance, as
a principle. Ihave found that since I could remove the vari-
ation consequent upon variable resistances to the balance of a
watch, that the compensation balance has fewer of those ec
centricities so generally attributed to this principle by the
best chronometer makers. The effect of variable temperature
on the very best oil, 8eems to have a large share in the trouble.
I say this in justice to the prineiple in question. The com-
pensation balance may be defective from one band being
thinner than the other, and have more action; but the ma-
terial does not necessarily lose its elasticity. The smaller the
scale consistent with perfeztion in the bands, the harder and
tongher (the best word I have) is the material, in effect (I say,
in effect, because the forces which are perpetually at work re-
duce with the scale of construction); I never could make a
good compensation balance on the usual marine chronometer
scale and always blamed myself for the failure.

J- Muma.

Hanover, Pa.

P, S.—My challenge—page 147, carrent volume—has not
yet been taken, as I told youn it would not be. I have not re-
ceived one letter concerning it, The world has been hum-
bugged with the watch long enough. Imake no allusion
to low-priced watches ; they are, asa general thing, a prodigy
of production for the price. J. M.

— > o
Fish Culture-~-A Good Suggestion.

Messrs. Eprrors :—On page 114 of No. 8, Vol. XVII of the
ScreNTIFre AMERICAN, I find a very interesting article on fish
culture, and it seems to me an important subject. 1 have
closely observed the habits of many of the fishes that inhabit
our Southern streams, and among others the trout, Here
they are migratory, or at least they leave the small streams
in October, and return to them in March. They spawn in
April, and the young brood are hatched out in a few days.
Now my object in writing this is to suggest that the eggs of
the trout and other fishes might be protected in their natural
bed where deposited by the mother, by placing over it a
frame of fine wire net or cloth. But little attention is needed
to find the nest of 'the tront or other fish ; then as soon as the
eggs are all deposited you have only to put the wire net over
the nest and it will keep off nearly all of the fish and insects
that prey on the eggs. In this way I think you may be sure
of 75 per cent of the eggs producing young trout, and as
these remain near the nest till old enongh to cscape from most
of the dangers of their infant state, the wire net will eave
nearly all of them. A, C. STEEDE,

Americus, Miss., Sept., 1867,
— - o

Nitro Glycerin,

Messrs, Eprrons:—In your issue of the 7Tth Sept,, you in-
gert on page 153 on article, not very friendly to this new
agency in the useful arts. The sad accidents that occurred
at San Francigco, Aspinwall, Sidney and the Wyoming hotel
will never cease to be lamented by any one having the least
concern for humnnity, Similar calamities are not likely to
occur xlp,'nin.

Nitro glycerin is less dangerous than gun powder, and no
more intelligenco is required to employ the former for blast.
ing purposes, than the Intter, Upwards of ten thonsand blasts
have been made under my directions, and I have handled
thousands of pounds, and there never has been on my works
a life lost. At Oswego, between five and six thousands of
blnsts have boen made and no nceldont, Besflles these, many
gentlemen in different parts of the country have been using
lnrge quantities for blasting and no aceldents have trans.
pired. Wo hoar of the explosions of gun powder mills, of
thoe killing of people by premature explosions and howoever
sl the destraction may be, it erontes no espocinl wonder !

Proctically thore has been found considerable diffioulty to
explode nitro glycerin.  An ordinary fuse that will ignite gun
powder, will not explode nitro glyoerin, 1 have digcharged
tin cartridges londed with 2 ozs, of powder In & pint of nitro
glycerin and failed to explode it, This and similar experi-
ments 1 have made many times, [ have ignited o pint of 1t
and seon it burn with a red blaze anul the whoele was con.
sumed, and no explosion, I have earried it in & wagon, on
several ocoasions, over rough roads and at a speed of four
miles per hour, and 1 am still nlive.

For blusting purposes nitro glycerin hus excelled all other

explosive substances, At the Hoosse tunnel, on the Balti-
more sand Ohio Railroad, at Oswego and many other places it
hasg proved to surpnes gun powder for disrupting rock. It
is being rapidly appreciated throughout the country and many
thousands of pounds are required to supply the demand. In
the copper, iron and other mineral regions the demand is
greater than the facilities to supply. It fragmentizes rock,
rends assunder cast snd wrought iron, and upheaves the sun -
ken wrecks and strong barriers in harbors,

The gases of nitro glycerin arc sufficient to give an explo-
give foree of 160,000 1bs, per cubic inch, and the whole of this
is effective ag the detonation is suffiziently rapid to produce a
complete explogion. Not o with gun powder, It« explosive
force is nbout 13,000 Ibs. per cubic inch, but of this only 32
parts out of 100 explode, the remainder, 68 parts, burns or is
wasted.,

All explosive substances are more or less dangerous. Gun
powder, gun cotton, nitrated sawdust, gambia, bark, pulp,
etc,, are all to be handled with care. When these are com-
pounded with chlorate of potassa the hazard becomes vastly
increased

You have styled nitro glycerin & “demon,” which means
the devil, If you are correct I have had a curious associate,
nevertheless T admire his or its potency. The Christian is
curéed by the Mahomedan. The Jews, who despised the
Christians for centuries, are not even now permitted to shel-
ter in Christian Moscow. As the light of intelligence dispela

the darkness of ignorance, prejudice passes away. Truth
will prevail and science will command admiration !

y T. P. SHAFFNER,
New York, Sept. 1867,
e

The Light of Comets,

Messrs. Eprrors.—In some recent communications for your
columns from Prof. Ramsey, and Prof. Wilhelm, concerning
the tails of comets I have been much interested. But in the
discussion the question has arisen to my mind “how are we
able to see these tails, admitting the theory of either of the
gentlemen to be correct 7’ 4. ¢. whether they be composed of
reflected light as supposed by the ons, or of refracted light
as by the other, in either case it is light only that forms the
tail so far as their explanations indicate. Now it is certain
that in vacuity light is never originated or detected ; that
mere space can neither become laminous nor be illuminated.
Light, either as a cause or an effect must be connected with
matter. The light then whether reflected from, or refracted
by the nuclues of the comet must fall upon some material
‘substance that it may become visible to ns. What is this
substance which must be there in order to reflect to us the
solar rays? Dr. R. would perhaps think to solve the problem
by saying that this light is not simple but “ electrified ™ by
impringement and reflection from the ovaque nuclens. Elee-
tricity however cannot pass through a vacunm : does he S8y
that these two forces which singly are unable to traverse a
void are yet able to make the trip in company ? Credat Juda-
eus non ego I 1 believe that the most interesting point in
this investigation will prove to be the establishment of the
existence of the heretofore hypothetical interstellar medium,
the “all-pervading ether " of the physicists which isa sina qua
non of the undulation theory of tmansmission, and which is
doubtless the “resisting medium ” by which Encke account-
ed for the secular acceleration of his comet. This medium,
illuminated gives to our vision that most remarkable of hea-

venly phenomena the comet’s tail. . S, Forrertox, M. D.
— < —

How far & Suction Pump can Lift Water. The
Egyptian Lotus,

Messgrs. Eprrors.—In answer to your correspondent, A, T.,
of Kangas, page 167, current volume, who proposes to mise
water 31 feet by setting his pump “eight feet below the
sarface of the ground which gives it twealythree feet to suck
the water and cight feet to lift it to the heater,” you say,
“ The plan will not work.” Surely this is an error. A pump
in such a situation even if 1,800 feet above the ocean level
will suck water considerably more than twenty-three feet,
while it will lift it any distance according to the strength of
the pipe and the power applied.

I notice, also a slight error in what is said of the “ Egyptian
Lotus on page 166 of the eame paper. The flower referred to
is of the same family (NVelumbium) with the Egyptian lotus,
but of a difforent specles and though a very magnificent plant
is by no means so uncommon a8 would be inferred from your
article, It is found in the Southern and Western states \\‘.heru
it is known as the Wator Chinguepin and in the Delaware
below Philadelphia. How it got into the Connecticut isa
mystery, Mr. Gray soggests that it was introduced by the
Indinns. The roots and seeds are both said to be nutritions.

The roots can be easily obtained at low water and said to
grow readily when transplanted, A large number have been
taken up this year by various gentlemen with the hope of in.
troducing it Into new localitios, Wi, Epwanps.,
Middletown, Sept,, 1867,

[We are still quite content with our answer to A, T., of
Knnsns, and find in It no error,  Will Mr. Edwards pleaso

read it again and observe that he does not fairly represent it
in his eriticism,—1Eps,
S i——— N

Frexmie SaxostoNe—Dr. . M, Wetherell, of Philadel-
phin, has recently investigated this singular mineral sab.
stance known as Itacolumite, so called from [tacolumi, a
wountain of Bragtl, It is of particnlar interest from its al.
most universal ocourrence in gold regions where diamonds
are found. Its peculiar flexibility, whereby without brenk.
ing, sheets of it can be bent baok and forth throngh a consid-
erablo curve, this gentleman has fonnd to be due to small and
innumerable ball nnd socket joints existing through the mass

of the stone, each joint permitting n alight degreo of motion,
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Scientific  merican, [Ocronen 5, 1861,
= Another Modoe of Setting l!(;lloru. The poatentoe, Sylvanus Walker, may be addressed at 69 | breoch-block—or, rather, breech-cap—is hinged on the Jeft
. . Borrons =—In : ¢ R Bast Chestor Park, Boston, Mass, He I8 willing to sell the | eide of the barrel, and is opened by w small knob aeting on
m “iele v;'ltlx M{‘;:“r ssuo No, 9, Vol. ‘}‘ IT;; front whole right for the United States or to make arrangements | a spring cateh on the right side, which has to be withdrawn
m‘.mﬁnbm‘g of ;tmm bullt::':\nlt:o;:. fm“: ?(l‘. Ak Bﬂ:“c-(:;- for the manufacture of the pliers on a royalty. and not pressed Inwards, 5o that opening from aceldental
| ', which contains many e . '

or , d ES > pressure Is impossible, The rear end of the barrel is enclreled

: jent suggestions, Having given this subject much study, 1 T , . et b 8 ) : le

| hore presont a dingram of tho result thereof, merely stating | TRIALS OF nmcx-mwlx:uq’ RIFLES. COMPETITION, :3 r“rz:::';"‘,:"t‘il":'b'r":(":h’. :i’::iw'E;;:iat?::g.:'::ﬁ.?10‘?”“‘1’
that it had been my intention to apply for a patent therefor, : S NLEo reures the block against

— any back action in firing, whilst it is locked by the sprin
but now, il it is worthy of any morit, it is freely given to the | W had hoped before this to have placed beforo our readers 7 : : o
baibito for tho general benofit, ! po ] catoh already noticed, For further security the nose of the

engravings and detail particulars of the nine rifles which | yammer fits into a cupped recess on the rear of the breech.
The main features of this invention consiat: 1s8t, In n | have been solected for future trinl from the 112 sent in to | hlock, and into which the head of the plunger protrudes,

) metallic fire wall, A, luted or covered with fire-clay cement, | Woolwich for compotition, Circumstances, however, beyond Thus, were the hinge and catch to be removed—ns, in fact
i and 8ot ot an angle of 45°. 24, A poerforated plate, B, run. | our control have delayed tho matter, 0 We purpose now 10| they have been in some private trinls—the l)rcoch-block'

ning nearly parallol with the former, leaving an air space | give & gencral deseription of these selected arms, hoping in n | would be securely held in position during the discharge of
between the two about two inches at the uppor edge, and | ghort time to farnish full details.  In order to avoid any ap- | the piece, The extractor is worked by a wedge cam attached

three inches at the lower, This to the hinge and joint of the breech-cap, and by which the
air space.m be the full nm\—.-bnth cartridge cose is ojected with case and certainty,
longitudinal and cross section— F The Murtini rifle next demandsour attention. Itisa small.
of the fire wall, A, and to commu.- : bore arm, of *483-inch caliber, and in which the ordinary lock
nicate with the heated air in the | is roplaced by a spiral spring and piston, no hammer being
ash pit, C. 3d, The fire wall, D, & visible. The rear of the breéch-block is hinged to the breech-
of the gas chamber, E, extends frame, and the depressing of a lever behind the trigger guard
to three-fourths the lfmg.th of the opens the chamber for the ingertion of the cartridge. As the
boiler, with & waved incline to ad- e breech is opened, the empty cartridge case is extracted, and
" mit of the natural circular sweep £ the piece cocked. This arm is adapted for the copper rim-fire
cartridge. Our readers may probably remember the next
arm, the Peabody rifle, which we described iast year. This
rifle has a bore of *5-inch, and is of somewhat similar con-
struction to the Martini rifle. It, however, has a lock and
hammer, but otherwise is designed for the copper-cased rim
fire cartridge. 'The rear of the breech-block is hinged to the
frame whilst the fore part is depressed by the action of the
trigger guard, which forms a lever, as in the well-known
: Spencer repeating rifle. The top of the breech-block is
e R grooved and acts as a guide for the cartridge, whilst it allows

H .“ l[ EN’ F=0 Wt o of a very small depression only of the block. The cartridge
C § SYSTEM OF BOILER SETTING. case i8 quickly extracted by a lever acted upon by the breech-
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surface of the boiler. 4th, An air
pipe, F, in the gas gpace, &, regu- |
Jated by a damper, to allow of a B
full admixture of air, and conse- |
quent combustion of any gas that &
may have escaped the chamber, 58
E. 5th, The rounded sweep for

the flames by arch, H, and the

e

R

continued widening of all the fiue spaces from first arch
at A, to final entrance to chimney proper, which should also
be of greater area than the combined flues. Gth, The drying
oven, I I, for timber and fuel. J J represent the doors of the
ash pits and the drying Kilns, K the connecting bonnet be-
tween the flues at their return end, and L the division or
partition between the fiues.

The action is thus :—The flames, passing over the metallic
fire wall, heat it red hot, which heats up the air passing in
the air space,E. This heated air,passing through the perfora-
tions of plate, B, mixes with the gases eliminated by the
fire, and without reducing their temperature, caunses them to
ignite with rapidity, while the peculiar form of the bed of
the gas chamber allows them to mix freely and have
an easy egress, The old-fashioned, square walled chambers
and fire back cannot help impeding, fearfully, the beneficial
working of any boiler fire ; a side look into any furnace thus
constructed will show the great loss thereby occasioned, and
the wonder is that any draft at all is obtained. “The incline
in the fire walls and those of the gas chamber are natural de-
ductions, and work as well in practice as they appear in the-
ory. The air pipe, F, supplies any deficiency of air necessary
to consume all the remaining gases at the entrance to the
boiler flues, and is easily regulated by a damper. The flue
spaces, also, are steadily enlarged as the length ircreases, so
as to insure & powerful draft and perfect combustion. Ad-
vantage is taken of the peculiar gas chamber bridges to build
ovens for the convenience of drying fuel, as in gaw mills, or
for other purposes.

Thus it will be seen that the flames have a continuous, un-
checked roll and sweep, that the gases are mixed with an air
as hot as themselves, igniting and mixing easily, and that all
the reflecting facets have their right angles to the boiler, no
heat or hot gases are lost, and the dust and ashes are well
under control. The plan presented represents a three-flue
boiler, but it applies to any other.

PENROSE CHAPMAN,

Brunswick, Me.’

The inclined and perforated bridge wall and back appears
to be a very desirable improvement. The sweep of the after
walls is also a good idea, but it seems to us that the air-pipe,
F, is introduced too far from the fire to insure heat enough to
properly consume the carbonized gases.—[Eps.

— <> —
Improvement Iin Hand Plliers,

The engraving presents a perspective view of a pair of im-
yroved pliers, patented in the
United States January 8, 1867, ——
and for which patents arc now
pending in Europe. The only
change from the ordinary pliers
is the form and adsaptability ol
the juws. It will be seen that the
end portion of the jaws are adapt-
ed to all the uses for which the
ordinary flat pliers are intended.
The bent portion of the jaws are
toothed, as geen, and are intend-
el for turning gas burners, hold-
ing round rods or bolts while re. :
moving rusty nuts, for the use of droggiste for compressing

corks, and also as an ordinary nut cracker. The tapering

pearance of invidious distinction, we will take the names of
the competitors in alphabetical order. The weapons, then,
are—the Albini and Braendlin, the Burton (two systems), the
Fosbery, the Henry, the Joslyn, the Martini, the Peabody, and
the Remington rifles. The Albini and Braendlin rifle is a
small bore, *462 of an inch caliber, having the breech-block
hinged on to the rear end of the barrel. It is opened by a
gmall knob on the right hand side of the block, which, when
open, rests on the barrel. The cartridge is inserted in the
breech-chamber, and the breech-block returned, by which the
chamber is closed. As the hammer descends, it acts upon a
bolt which secures the breech-block, and at the same time
transmits a blow toa piston enclosed in the breech-block, and
by which the cartridge—central-fire—is ignited. On opening
the breech agein an extractor, working on each side of the
barrel, removes the cartridge case, We believe that the Albini
system, firing the Boxer cartridge, has been adopted in the
conversion of the rifles of the Belgian army. The first of
Mr. Burton’s two systems is a central-fice, large bore, *577 of
an inch diameter. The breech-block is hinged under the
barrel, and is opened downwards and towards the muzzle by
a small lever in front of the trigger guard, which it some-
what resembles. The piston is carried in the breech-block,
and its return after firing is effected by the lowering of the
block, which also extracts the cartridge shell. Mr. Burton’s
second system is ¢f the same caliber, but on the plunger
principle, after the fashion of the Prussian needle-gun, which
in outward appearance it soméwhat resembles. The great
distinetion between the two, however, is that the needle-gun,
as our readers are aware, consumes its own cartridge case,
whilst the Burton gun is adapted for the Boxer cartridge.
The plunger is locked by a small boss formed on its upper
side, and which takes into a slot in the shoe on the plunger
being pushed forward by a knob similar to that on the Prus-
gian gun. The front end of the plunger carries an extractor
by which the cartridge case is withdrawn after firing.

The Fosbery rifle has a *568-inch bore, and a breech-block
hinged and opening over the barrel in the same way as the
Albini rifle. The breech-block is opened by the sliding mo-
tion of a knob, fixed on the right side of the arm just below
the breech-block. This knob acts on a curved lever and on a
wedge-picce, the arrangement allowing the breech to be
rapidly opened and closed, the extractor being worked from
the same action. The Boxer service cartridge is used, and is
exploded by a piston passing through the breech-block, the

block being locked by a bolt acted on by the tumbler. The

WALKER'S COMBINATION PLIERS,

filth system is that of Mr. Henry, and 18 o amall-bore rifle,

455-inch calibor, using the Boxer cartridge. Here thoe breech- | Mr, Vanderbilt Aas had his single engines sti

block. The Remington rifle is of the same caliber as the
Peabody, and is fired with the Boxer small-bore cartridge.
The breech end of the barrel is cloged by a stop, which works
on a pivot centered below the barrel. The breach end of the
barrel is strengthened by a metal hoop or band, against the
rear edge of which the stop takes its bearing. The stop is
held in position by the action of the lock, and the objection
which we once raised to this arm—that the Jocking arrange-
ment was not thoroughly reliable—appears to be removed in
the present example. It would be manifestly unfair and il-
liberal on our part to enter upon a discussion of the compara-
tive merits of these weapons without having had an oppor-
tunity of practically testing them, or, at any rate, of mani-
pulating them. Some we have tried, whilst others we have

not handled, which would render discussion on our part still
more unfair. . We trust, however, that we shall shortly be
able to place the matter fully before our readers with all its
interesting details. Before concluding, however, we may give
the results of the firing at the official t¥als in the following
tabulated form, and we now place the weapons in order of
merit for rapidity, to which arrangement they are fairly enti-
tled :—

OB YT te alen stalars s n s iin n¥e oiols s asn are viats 12 shots in 47 seconds.
I T o ataee e fufe 'oTo b aLe sulu o mlora € aaeta 185 48
Q00 2 SR RN R BRI e AR s 3 & I (1 TR
Remington, .c.ccociecsssansansaas 3 b M 60 ¢
BT OREINGL s o ra v iale o s e it ate s alota moma T e (AL
2 001 B A S SRR N S S S5 31 A O
Albini and Braendlin.............. s [ N 17
BN AN O 5T raate o) wiate o alalnta aata Bate 2§ FEEIL 6 ¢
P eADOTN ;o a s (a e e o e wihamialaia alra ST T 185t e 63 “

It will thus be seen that the Joslyn rifle heads the list,
while the Peabody is last, and then the 12 shots include three
miss-firee. Fosbery and Remington are ties, as also are Burton
(No.1) and Henry. In justice to some of these arms we must
say wo have seen quicker practice with several of them in
private grounds, and apart from the disturbing influences of
an important public competition, The Joslyn rifle, for in-
stance, only attained a rapidity of fifteen rounds or so per
minute, which we know to have been far exceeded on other
occasions. And the same of one or two other weapons. The
Joslyn rifle gave some very good results at the late Wimble-
don meecting, and is a recognized military arm in the United
States. The Remington rifle has been Jargely tried in Amer-
ica, France, and Austrin. The present position of the compe-
tition is this: The nine selected competitive systems are now
awaiting the further and exhaustive trial which may be ex-
pected to take place about four months hence, To this end
ench of the accepted competitors has to furnish six rifies and
6,000 rounds of ammunition. When this has been consumed,
we shall, no doubt, know what will be the English gmall-arm

of the future.—ZLondon Mechanics’ Magasine.
-

Single«Cylinder Marine Engines,
The American engineers have generally insisted that their
gingle-cylinder marine engines seldom or never stop on the
center, But we see in the Scientific American an illustration
and description of a hydraulic jack for getting the cronks 90'
{heir contors. It is patented by the superintending enginecr
of the Pacific Mail Steamship Company, Mr. W, H. Vander:
bilt, & near relative, we believe, of the well-known Y mo'
dore” Vanderbilt, one of the very Jargest owners of steam

shipping property in America, We conclude, :;bmr?: bl

groove in the straight part of the jaws is intended for hold- | block l:xm' a vertical sliding motion, which is obtained from a centors,— ngineering. ginee do m‘
. Ing wire, rivets, or gerews for fitting by the file, thus serving lever fitting closely under the trigger guard. The piston | The main reason why our single-cylinder ::m{\ﬂ and the .
the purposo of a hand vise, No more particular reference o takes a dingonal direction through the breech-block, which is | stop on the center s that the engineer is g0 BXIIK that the !
f. paris is necesenry, as the illustration is plain enough for any provided with an extractor, The next arm for notice is the | engine valves are 0 completely u.nd“r us 38 nuhi, carmy
one o understand. The improvements appear to be capnble Joslyn rifle, which has o very neat and gimple breech arrange- drag of the wheels can rarely affect the wglwg.mmnd'd

of being turned o good secount and we think they are really | ment, and is adapted for the rim-fire copper curtridge, al-| ing the crank too far, The lnvondo‘n alluded ’ “
valuable, though it mny be used for either vim or central-fire, The | only for infrequent contingencies.—EDs.] P




-erating hunting or target rifle.

Oororrr 5, 1867.]

A. 8. LYMAN'S PATENT ACCELERATING RIFLE.

Fig. 1 is a longitudinal section of the breech of an accel-

Fig. 2 i8 a cross section through the accelerator,

A is the initial charge chamber; C C is the accelerating
chamber; S is the shot.

This rifle is londed at the muzzle when standing nearly
vertical. The powder first fills the center tube, A, which
holds twenty grains, then runs over into the accelerating
chamber, € C, which surrounds it, and is upward of ten times
as large as the center or initial charge chamber. A wad, W,
of leather (made by catting a pieco from sole or harness
leather with a punch) is next pushed down upon the end of
the initial charge chamber. This cuts off all connection be-
tween it and the accelerating chamber. The barrel may then

be wiped out if desirable, and the shot sent home,
The range of this little rifle but § inch

Seientific  Imerican,
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On June 27, 1867, Captain Noble fired the fifteeninch gun
at Shoeburyness with the following result : Charge 50 pounds,
woight of shot 450 pounds, velocity 1,214 feet per second, dy-
namic force of the ghot 10,328,400 foot-pounds, or divided by 50
gives 200,670 foot-pounds for each pound of powder. Thus
Captain Noble was no less than 1,500,634 foot-pounds out of
the way, and he himself practically demonstrated the fallacy
of his calenlations, together with his want of knowledge of
the weapon he had condemned on the results of blundering
computation. And more unfortunate still for the reputation
of this officer, he asgerted that 50 pounds “is as heavy a
charge as it will stand.,” Now these guns have been fired
frequently, some of them for 100 rounds, with 100-pound
charges of mammoth powder=83 pounds of such powder as
Noble's caleulations are based upon, Consequently the energy
produced represented by 83 < 206,570 (the force of one poundy=
17,145,810 foot-pounds, or about double the power this ord-

diameter of bore, and weighing, with its
telescope, less than 15 pounds, using half |77
an ounce of powder and one ounce shot [/

9} inches or six calibers long, is 1,000 {7
yards with 1° 28’ elevation, and 1,300

yards with 1° 58" elovation. It will be'l 4
seen that this is a greater range than is [Z27

Figd

obtained by any known cannon at the

same elevation except the Accelerator, and more than twice
as great as that of the Whitworth or any other rifle known
of the same caliber.

This great range and horizontality gives it a vast advantage
for hunting and other purposes where the exact distance is
not known, as explained in description of Accelerating Cannon
in SCIENTIFIC AMERICAN of Aug. 3d.

—~ > —
Improvemont in Try-Squares.

In the use of the ordinary try-square for trueing up stock it

is necessary either to stoop repeatedly in order to look under
the blade of the square, or to raise the piece being operated
upon to permit the light to show between the blade’s edge
and the work. Of course, this, if long continued, is a weari-
some labor, especially if the piece being trued is heavy or
bulky. The object of the improvement in the square shown
in the engraving is to obviate this necessity by permitting
the eye to note the progress of the work by a glance at the
top of the blade. .How this is effected
may be seen by the following description :
—A is the handle or stock of the try-
gquare and B, the blade. This latter is
hollow or double, composed of two longi-
tudinal blades secured, as seen, a little
distance apart. Running lengthwize
through the center of the space between
these blades is a square bar, C, on which
hang cross pieces, D, with a mortize in
each sufficiently long to permit a slight
vertical movement on the central bar.
These ps are about one-sixteenth of
an inch in width, made of steel, and fit-
ting nicely one to another. The cen-
tral bar permits these uprights to drop
below the level of the lower edge of the
blade but only flush with the top edge.
Thus it will be seen that when the piece
which is being planed becomes true, all
those uprights which bear on its surface
will be exactly level with the top edge of
the blade. The block of wood, E, is pur-
posely shown to be véry uneven to exhibit
the working of the square, a portion of
one side of the blade and a part of the
central bar being broken away to expoge
the parts.

This invention was made at the sug-
gestion of a correspondent in the SCIEN-
TIFI0 AMERICAN a few weeks ago and it appears to meet a
want long experienced, For further particulars address John

Burgum, Concord, N, H.  Patent pending through this office,
L

A QUARTETITE OF MATHEMATICAL GYMNASTS,

The errors which have lately been made in caleulating the
power of projectiles, the resistance of armor plates, and the
force of steam vessels when used as rams, seem to indicate
that s knowledge of first principles 18 more necessary for o
correct appreciation of mechanical problems than any amount
of abstract mathematical skill,

The scientific gentlemen whose errors on the subjects al-
Juded to, it is intended at this time to point out, are Captain
Noble : Professor Daniel Treadwell, late of Hurvard Universi.
ty ;one of the Bhoeyburyness scientific reporters, nnd Henr
Admiral Louis M. Goldsborough, of the U, 8B, Navy.

The curious blunder of Captain Noble, of her Britannic
Majesty’s Service, the famous artillery caloulator, in compul-
ing tho dynamic force of the fifteeninch shot, has o parallel,
in point of innccuracy, in a late error (which will presently be
referred t0) of another Shoeburyness mathematicinn in ealeu
lating the resistance of a certain iron-clad target, and also In
the blunders committed by Professor Treadwell in lis caleu-
lation on the fifteen-dneh gun. Captain Noble, it will be re-
membered, made the following error in his ealenlation of tho
power of the fifteendnch shot. Referring to page 80 of his
report, the result of his caloulations is stated as follows, viz.:
That with o “50-pound charge and a 484-pound shot an initinl
yelogity of 1,070 feet per second will be the regult,” This is
equivalent to o force represented by 8,608,760 pounds raised
one foot high, which divided by 060 glves only 178,175 foot
pounds us the endrgy ekerted by each pound of powdar

nance officer asserted it was possiblo for the fifteen-inch gun
to exert!

Wo are sorry to eay that Professor Treadwell has blundered
still more than Captain Noble in his speculations on the ca-
pacity of the fifteen-inch American gun. In Vol. VIL of the
Proceedings of the American Academy of Arts and Sciences,
we find the following statement in a communication from
Professor Treadwell, read by Professor Winlock, viz,, that the
fifteen-inch grun with a projectile of “ 315 pounds” weight and
a charge of “50 pounds” of powder an “initisl velocity of
1,118 feet per second” is obtained, which is equal to a * force
in pounds raised one foot high, 6,057,950.”

Referring to the results of trials before alluded to, it will
be remembered that 50 pounds of powder projected a 450-
pound shot with noless a velocity than 1,214 feet per gecond,
which is equal to 10,328,400 foot-pounds, or 4,276,450 more
foot-pounds, or nearly dodble the vis viva stated by the Pro-
fessor. And in order to show still further to what extent
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BURGUM'S IMPROVED TRY-SQUARES.

he has underrated the real power of the gun, it is only
necessary to repeat that with a proper charge the gun imparts
an energy to its ghot of no less than 17,145,810 foot-pounds,
a8 tested by more than a hundred discharges from one single
gun, a8 before stated.

In the same communication we find the following put
down ns the performance of the Armstrong wrought-iron coil
gun ; “Wulght of shot 600 pounds,” “charge of powder 100
pounds,’” * initinl veloeity 1,400 feet,” * force" of shot **in
pounds raised one foot high, 18,875,000,  According to these
statements a pound of powder in the 15-inch only exerts o
forco of 128,080 foot-pounds, whilo the late Shoeburyness
trinls show that this pleco actually exerts a force of 206,667
foot-pounds ; thus the Professor underrates the Ameriean gun
to the enormons extent of 84,687 foot-pounds for each pound
of powder employed, o degree of blundering quite inexousa-
ble in one who undertakes to teach the American Academy
of Arts and Sclences. The enormous friction of the rifle shot
and the absenco of friction in the 18:4nch shot, should have
suggested to thoe Professor that his enleulations must be erro-
Neous,

Again, tho 100 pounds which he puts as the charge in the
Armstrong gun has only been usged on one or two occasions ;
70 pounds was called the serviee charge, snd ovon that rulned
the gun in o very short time, and the last one tested burst ot
the sixth fire with but 70 pounds, In s word, the English
themselves admit this gun to be o dead fallure, Buot with
this charge, 1. ¢. 70 pounds, and s 511-pound projectile, an in,
itinl velocity of only 1,250 is obtained ; hence the force of the
ghot is equal to 12,500,000 foot. pounds, or only 175,038 foot-
pounds against nearly 207,000 for the 15-inch,

While Profegsor 'I'readwell has overstated the power of the

abortive 18:2-inch English wrought-iron coil gun, he has a8 we
have shown understated the power of the American 15-inch
cast-iron gun in the ratio of 6,051,050 foot-pounds to 17145,
810 foot-pounds, that is, he has underestimated its capacity
nearly threefold

In looking through Professor Treadwell’s paper, an expla-
nation which seems to account for these astounding blunders
may be found in the fact that the document in question is in-
tended as an argument in favor of the coil system of con-
structing cannon, his patent system. On this point it will be
enough to say that the Armstrong coil system, which the
Professor crowns with unearned laurels, is utterly unable
to meet the straing put on heavy ordnance ; in short, it is a
complete failure, and is so acknowledged in England by the
fact of its abandonment for a simpler system. The Armstrong
gystem is now admitted to be founded on erroneous mechani-
cal principles.

Much more remains to be gaid on this point, but we pass on
to the next candidate, the Shoeyburyness gcientific reporter.
And with respect to the blunder made by this official in his
calculntions on the resisting power of an iron target, we cannot
do better than quote from the London Army and Navy Ca-
zette of August 24th.. The Gazette, after giving its views of
the self-satisfied air of the Shoeyburyness ordnance and select
commiltee men, says: “There is, we see by the pages of the
leading journal, a recent and rather remarkable illustration
of the utter fallaciousness of the calculations at Shoebury-
ness, which the scientific officers wounld have done better to
have kept to themselyes, It was considered desirable to test the
power of the American system of laminated plates as com-
pared with that of solid plates. One target was composed of
a solid 7-inch plate, one of two 34-inch plates, and one of three
24-inch plates, bolted together.”

We are told that “ the ratios of resistance under the ‘em-
pirical rule’ ought to have been 49, 24, and 16 respectively.
The result was ludicrously at variance with the empirical
rule, and is represented in the proportion of 61, 57, and 52
respectively.” It is not likely that any comments can add to
the force of the teachings of such a result.

The blunder to which we now call attention,in point of
ignorance of principles, is entitled to cap the monument of
blunders whose base and shaft is formed by the others which
we have already mentioned. It iz the extraordinary hal-
lucination of no less a mathematician than Admiral Golds-
borough with regard to the smashing or punching power of
rams. The Admiral’s fallacions reasoning deserves to be
pointed out at the present time, from the fact that he still
clings to an error which, if he has any conception of the sub-
ject, he must have seen long since.

In his report to the Secretary of the Navy in 1864, the Ad
miral stropogly advocates the employment of rams for the
protection of harbors, unprovided with guns, which he says
“are detrimental to unity of purpose.” This view he at-
tempts to sustain by the absurd statement that a ram weigh-
ing 10,080,000 pounds, moving at the rate of 15 knots an hour
or 25 feet per second, “is equal in point of shock™ toa ball of
iron weighing 252,000 pounds striking with a velocity of 1,000
feet per second. This ball is 10 feet 2} inches in diameter.
The striking force of the ram is measured by its equivalent
of a little over 100,000,000 of foot-pounds, while the striking
force of the 10 feet 2% inches ball is measured by no less than
3.906,000,000 foot-pounds. In other words, the Admiral, by
not understanding the fact that the comparative * shocks " of
the impact of moving masses are measured, not directly as
cheirvelocities, but as the squares of their velocities, has com-
mitted the ludicrous blunder of exaggerating the power
of his ram nearly forty fold.

The Admiral’s ramming theories appear to have been coun-
ceived while he was in command of the naval force in Hamp-
ton Roads opposed to the Merrimae, and while that iron-clad
was nightly haunting his dreams. The official delivery of
these theories was formally announced with the ceremony
due to a royal birth, in the report to the Secretary referred to.

We have a few other mathematical serdbats on our list,
but as their summersaults were turned on another stage, we
will not mention them at the present time, bat we hope be-
fore long to place them before the readers of the SCIENTIFIC
AMERICAN. We will briefly observe, however, that one of
them 18 not a thousand miles from the Navy Department, and
ho is still, we belleve, accumulating figures with extraordi-
nary cunning and industry,

GLEANINGS FROM THE POLYTECHNIC ASSOCIATION.

The meotings of this Society ware resumed, after the sum.
mer intermisgion, on Thursday evening, Sept. 10th, The at.
tendance was small, and the exercises were of a somewhat
migcelluncous character, being chiefly confined to discussions
and comments upon n budget of scientific itoms collected by
the Chalrman, Prof, Tillman, during the summer months,

FACTS CONXCERNING DEAFNESS,

Following the reading of a note upon the causes of deaf
dumbness Dr, Richardson romarked upon some prevalent but
false notions, respecting the use of alds to hearing and to
gight, Persons having but a siight impairment of their
puditory apparstus, are loth to have recourse to speaking
trumpots fearing that thereby permanent deafness will snsue,
But this is o mistaken iden, for the use of this aid I8 in effvol
a kind of invigorator, bringlog the organs of hearing fnto full
play, and thercby developing rather than paralyzing them,

Lo supporting similar vioews in relation to the organs of
hearing nod sight, Dr, Richardson reconnted the obsorvations
made by Dr. H. R. Smith, of Chicago, during a rezent visit of
selentific rescarch to the Mammoth Cave. The fish of theso
subterrancan lakes are not only without eyes or even traces

of an orbit, but so fdr va ho could sscertain by careful and
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indef '1 ﬂ tion, are destitute of the sense of hoar.
ks " & golng to prove the truth that the fanctions

y auditory and optic nerves become impaired by the

83 £

uw deprivation of their nntural stimull, sound and

~ But on the other hand, excessive use of these nerves tonds
to their paralyzation, The case of three boiler makersof this
city made permanently deaf by hearing incessant hammeoring,
was mentioned ; also many cases of loss of hoaring by artillory-
men. In this connection it was incidentally mentioned, that
the noise mado by brass cannon affected the auditory norves
more puinfully than that made by iron ordnance.

CONCERNING TEETIL 4

A note upon Iate experiments, relative to the readiness of di-
gestion of varieties of food, brought up Mr. Figher, who advo-
cated the more thorough comminution of food on the geore of
health and economy, In the rawmbling discussion which en-
sued, one speaker presented the testimony of a late French
savan, who maintains that the superiority of an Indian’s teeth,
for example, is due to the fact that, from insufficient cooking
of their food, they are obliged to make great use of them;
that the dentist’s occupation was a sign and concomitant of
excissive civilization. The dentists present denied the
charge, affirming that rudimentary teeth of both sets were
formed before the birth of the child; that the mastication of
food in no way entered into the question, excepting perhaps
in the case of the mother; and that the Indian had better
teeth simply because the constitution of the generality of
their females was better than that of the civilized woman.

Some other topics of minor note occupied the controver-
sinl powers of the members during the remainder of the
evening, and the Society adjourned at a late hour.

— <>
Birkhols® Meotal,

We see it stated in the papers that A, Birkhols, formerly
of Colt's factory in Hartford, the inventor of a metallic com-
position resembling brass, for the manufacture of which a
company has been formed in Providence, R. 1., with a capital
of £300,000, has sold his patent to them for $40,000 of the
stock, three cents duty on every pound manufactured, and a
salary of $4,000 for superintending the manufacture.

The following is a copy of the patent :—

Be it known that I, Alexander Birkhols, of the city and
county of Hartford and state of Connecticut, have invented
or discovered certain new and useful improvements in the
composition of cast metal, by means of which greater strength
is acquired, and I do hereby declare that the same is described
in the following specifications.

S0 as to enable a person skilled to make the same, I will
therefore proceed to describe its component parts, the essen-
tial ingredient of which is castiron. To make one hundred
pounds of this composition, I first take two pounds of cast
iron, two ounces of charcoal, put into a crucible and heat to
a white heat. I then add thereto sixty pounds of copper.
Heat till both are melted together, then add four ounces of
borax and thirty-eight pounds of zinc.

The mode of proceeding during the melting is much the
same as with all other metals melted in crucibles. When
melted it may be poured into molds or bars suitable for the
forge or rolling mill. Its strength is estimated to be eight
thousand pounds ter to the square inch than the best

wronght iron, rendering it far more valuable for various

u :

L Tg: proportion of parts may be varied, which will only
change proportionably the desired effect, viz., greater amount
of strength and solidity; but I believe that the proportions
about as described will be best for all practicable purposes.
I have described its component parts and the mode of pro-
ceeding to produce my improved composition, so as to enable
a person skilled to make the same. .

t I claim, therefore, and desire to secure by letters
patent, is the introduction of cast iron into a composition
composed of copper and zinc in about the proportion, sub-
stantially in the manner as described.

ALEXANDER BIRKHOLS.
— <

The Uchatius Process.

Many of our readers will still recollect an interesting in-
vention made by M. Uchatius, an officer in the Austrian ser-
vice, and which was first brought under public notice at the
Paris Exhibition of 1855. It isa direct method of steel manu-
fucture by mixing granulated cast iron and iron ore, in prop-
er proportions, in a crucible, and by these means forming the
exact combination required for any given quality of steel. In
1856, at the same time when Mr. Bessemer’s invention had
been pronounced to be a fuilure, this process was at the hight
of its renown, and experiments were made in France and in
England on & more or legs large scale, although not in any-
thing like commercial practice, to test its value. A company
was formed in France, and, we believe, under the auspices of
the Government, for the working of M. Uchatius’s patents,
and everything then believed to be necegsary for stecl wanu-
facture on a Jarge scale was provided. The causes of failure
In this instance are now perfectly intelligible, gince the ad.
vancement of what may be called the ecience of steel manu-
facture has, since that date, ensbled us to judge of the
lmportance and value of certain details which were then
unknown or overlooked, and the absence of which cansed the
practical failure of a process which in principle was perfectly
correct, and would have in time become of considerable im-
portance, Lud it not been surpassed by the progress of o atill
more glorious and revolutionizing invention, viz,, the Besse-

mer process, The Uchutiug process, however, has been com-
mercially introduced at one place, and the steel works has
continued its operations now for about ten ycars, and go far
a8 can be judged from the excellent quality of its products, and
from the continuance of this mode of manufacture with perfect
success. The steel works referred to is at Wykmanshyttan,

M Bweden, In 1802, this concern sent Uchatius steel to Lon.

n{ Which was remarkable for its tenacity and uniformity of

BEWED, wnd now fu the Parly Exhibition we find the same

. .o .
Scientific  Dmervican,
works ropresented by another excellent collection of the Ucha-
tius steel. Wo understand that the Uchatiug steel of Wyk-
manghyttan I8 used exclusively by the royal mint at Stockholm
for dies of colning prosses, polished rolls, and other similar
articles requiring steel of great strength and closeness and
uniformity of geain. The reason why this process succeeded
in Swoeden and failed in France and in England is the snme
which made the Bessemor process first succocd in that country,
vig., the purity of the Swedish ores. The ore employed for
the Uchntius process at Wykmnashyttan is that of the Bisberg
mines, which can be seon in its nntursl state at the Paris Ex-
hibition, forming pert of the large trophy of ironstone and
iron erceted in the Swedish machinery gallery. It ranks
amongr the purest aud richest magnetic ores to be found any-
where. From this ore and from granulated pig iron made of
the snme ore, probably mixed with iron containing mangan.
ese, If the original granulated iron does not contain a sudli-
cient dose of this Intter metal, the Uchatiusg steel is mado, The
production is not inconsiderable, and the article finas a mar-
ket at Gefle, pringipally in the form of a bar gteel of small
dimensions, ata price of 50s. to 808, per ewt, Uchatiug' pro-
ocess would have become a practical success in England, had
it not been swept away by Mr. Bessemer's invention before it
had timo to establish itself in practice, The steel manufsc-
turets of this country and the public at large have all reason
to be gatisfied with the historical coincidence of the two in-
vontions, since there would otherwise, and had Bessemer fol-
lowed belind Uchatius, have been two revolutions to be
passed through instead of the one which has taken place. We
ghould have had to change from the old mode of steel conver-
sion to the Uchatius process, and ultimately again from that
to the Bessemer process.—ZHngineering.
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Animal Grafis.

Plastic surgery recognizes life in a part and grafts one
portion of the body on another, or replaces a portion of & nose
or a finger when lopped off, and witnesses its continued
growth. Inlower animals thig principle is more astonish-
ingly developed. Cut a polyp into a dozen pieces and each
fragment will develope itself into an independent and perfect
type of the species. A French naturalist, M. Vulpian, cut off
the tails of tadpoles, and saw them not only live but grow for
ten days, indifferent to all theories of nervous centers, di-
gestive apparatus, or circulatory systems. But the member
that seems to have the strongest dose of the “vital principle,”
is the tail of a rat. This is the very ideal of life, and here, if
anywhere, we ought to locate the seat of vitality. The fol-
lowing experiment was mads by Mr. Bert. He dried a rat's
tail under the bell of an air pump, and in immediate proxim-
ity to concentrated sulphuric acid, so as gradually to deprive
it of all moisture. Then he placed it ina hermetically sealed
glass tube for five days. At the end of this time he subjected
it for a number of hours to a temperature of 98" Cent. ina
stove, and subsequently sealed it a second time in his tube.
Four days more having elapsed, he united this tail by its cut
extremity, to the freshly cut stump of a living healthy rat,
and guietly awaited the result, His success was as complete
as it was marvellous. It commenced to expand and perform
the natural duties of a tail, and three months afterward he
demonstrated by a second amputation, and a careful injection,’
that it was furnished with proper vessels and ywas a living
part of the second rat!

What rich lessons practical surgery may learn from such
experiments, can be imagined. A careful anatomist has
transplanted a fragment of bone from the skull of one rabbit
to the skull of another, and found it form adhesions and re-
place the lost portion perfectly. A piece of periosteum taken
from a rabbit twenty-four hours after death, grew and pro
duced bone when grafted neatly on a living animal of the
same species. Nerves also have been removed from one body
to another with success, and some very singular results no-
ticed where a portion of a motor was escised and supplied by
a fragment of o sensory filament. The diseases to which
grafted members are subject, after they have been exposed to
certain re-agents, are also full of hints for the pathologist and
the physician.—Medical and Surgical Reporter.

MANUFACTURING, MINING, AND RAILROAD ITEMS,

The East India telegraph {8 progressing throngh Chins.

There s only about a guarter of the shipping tonnage bullding in Maine at
present comparcd with last yoar,

England uses 850 mion postage stamps annually, France 450 and the Unit-
ed Btates 350 milllons.

The efforts of tho French Emperor to Increase the extraction of coal In
France, have been so far sucocssfnl that from 18,000,000 to 14,000,000 tuns will
probably be mined this year, Rather an Inalgnifeant amount compared with
the coal prodnction of Amerioa or Bugland.

The elties of Bombay and Singupore, India, haye for two years past been
Hghted with gas made from coal brought from Auvstralls, This conl besides
belng cheaper, 18 quite froo from sulphar,so that tho gas ia oaslly purified,

and alarger supply of coal may bo stored withont deterloration or danger
from besting,

The Ues for the Kangas Pacifio Rallroad will oost & dollar eacl, The conl
must be traneported 200 miles.

The Prusdnn King has ncoopted the prosent by Krupp of his monkter gun

now 1o the Paris Exposition, and 1ts nitimate destination will be some coast
bnttery,

A California paper says that the company engaged In takiog out borax in

Lake county, will saon be In condition to extract fiye tuns of this article per
day from the Dorax Lako.

(Gold dust to the valuo of §800,000, arrivea at St. Louls, from Montuns, on
the 9ih Lust,, the largest connignment reooivod at ono time,

Malne clalmed recontly to possess the oldest locomotive tn Ameriea, 1t
wos broken up the othor day at & Bangor maohine shop, This locomotive
woa the Y Ploneer," & ten tan englne, and was ono of tho early maochines
bullt In England by Stephenson, the inyentor of the Josomotivo, 1t was

bullt at Nowonstlo-upon-Tyne, in 185, and ran it Oret telp Novewmber 0, 1555,
Its last work was done August 15, 1807,

| Ocroper 5, 1867.

Diamonds have beon found in the Cape colony, In the nelghborliood of l}@

Oranga rivoer, by some Awmaterdath prospectors ; ono of the Bormm i valued st
85,000,

Ltappears from quarterly returns made by the varioos moannfieturers of
sowing machines (n this conntry, that durlng the yvear endiog June in 1587

thers wore manafacturod and sold 151,85 doublethiresd, xnd 18470 dngle-
thread machines.

The Orat papor mill bolltin the Unitod Btates was erocted at Roxborougl, Pa.
1666, The second mill was bullt at Eilzatioth, K. J., 1o 1733, daring which yrar
the Orat mill Jn Mussnchusetts was buiflt o Boston, In the year 1860 the nam.
ber of paper manufuotories in the Unltod States was 855, thelr totol produet,
bolng valued at £21,216,802, OF these manufmotories New England had 204 ;
tho Middle Brates 296 the Weatorn States 54 : the Bouth 24, Tho Incresse
slnoe that year has bheen very largo.

The Awerlcan Flshhook company of New Haven, Conn., turn out from
aach muchineg, ene hundred Askihooks por minute,

The Hoston Hartford and Erle raflrond by the first of next month will have
tholr rond In operation to Mochanlesville, Ct., whers a Junction will be made
with the Norwlch and Woroester ratirond.

The largest Journal turblne whoel ever bullt In the conntry, Is belng con-
structed for the Falrmount water-works of Phlladelphia, It dinmeter Is
ton feet threo Inchest welght, Inclnding gearing eto., abont 200,000 pounds.

HSomo of the Lowell cotton mills which have been slscking up for a few

monthes paat, aro agoaln pushing busloness.

The smount of eapltal expended on the Suez canal, last year was §10,600,000,
The estimated amount still required to be expended befors the work will
be comploted, 1s anld to e £20,000,000,

Forimproving the navigation of the Mislssipp! river, Government has so-
thorlzed the construction of n cannl seven and & half miles in length, around
the Keokuk raplas, The contract for the removal of obstructions in tho rap-
1ds Just above Rock (sland, has been awarded, and among the novel means
for rock exeavation,is an Immense drlll welghing over four tuns, which
with o fall of thirty foat, it 18 reported, plows Into the solid rock more than
four feot at o single gtroke. It would interest usto be Informed of the
structure of the rock where such extraordinary results could be attained.

Work on the Mannssas Gop rallway, I8 progressing very rapidly about
three hundred hands being employed. The ralls are now belag lald between

Pledmont and Markbam, and the track graded aud readjusted to the summit
of the Blue Rlidge.

The production of coal this year has not reachied that of 1965 but the great
falling off in the demand for manufacturing purposes has caused a great re-
duction In rates, Prices are now 50 low that the mines are not making lny
mwoney, and 1t 1s predicted that many small companies formed during the
past two or three years, must succumb to the general staguation,

The first sample of pig-iron ever made on the Pacliic coast 1s on exhibition
In San Franclsco.

Tho contract for building the mountain ssctionof the Paclfie rallway,someo
six hundred miles In length, ias been awardod to Mr. Oakes Ames, who 18

to recelve therefor over 47,000,000, This 1s the largest rallway contract ever
made in this country.

The California gold mines are sald to be vielding more tresly than ever be-
fore. Asaspecimen ; near Smartaville upwards of £1,000,000 of gold have
been taken from one elatm of 100 acres, since March 1834, * [t takes aming to
work a mine " says an old Spanish proverd, and to open the mine under no-
tice, took nine years of incessant labor,and nn enormons expenditure of
money. Ithas four miles of sluices, three rods wide and three feet deep, In
which 1s distributed three tuns of quicksilver to catch the gold. The water
‘used In wasliing costs $25,000 per annum, and 125,000 pounds of powder are
exponded annaally in blasting.

HBeeent Dmevican  and  Loreign  Patents.

OUnder this heading we shall publish weekl :
: lew“” p oy y notes of somie Qf tAe more prowé

ATTACIENT FOR GRAIN CLIPPER OR HEADER.—Samuel Manning,San Fran
clsco, Cal.—This invention relates to a now machine to be nth’ch'o the or-
dinary clipper or header, for the saving of graln, which 1s fallen or blown'
down, commonly termed * lodged grain.”

CARRIAGE SPRING.—Thomas De Witt, Detroit, Mich.~This invention con-
alsts in the application of fixed studs to a carrlage spring, cemposed of two
parts connected together and arranged in such a manner that a spring supe-
rior to the ordinary elliptic spring is obtained,

Louxaxs, SorAs, Bep Borroxs, CHAIRS, ET0O.—~Casper Martino, Trenton,
N.J.~Thls Invention has for its object to furnish a neat, convenlont, secure,
and reliable means of securing colled wire springs, in a position In lonnges,

sofas, chairs, bod bottoms, ete , and for ralsing and lowering & movable part
of such articles, ;

Deviok ror Hrronmye Homses.—J. B, Thornton, Madison, Wis.~Tlis la-
ventlon relates to s device to be attached to the inside ead of carriage wheel
hubs by means of which, If the horse or horses harnessed in and to the car-
ringe be bitched to such device, upon any attempt to move forward the wheel
15 turned sufficlently to draw in the refn, and thus to stop them ; wihile ifthey

move backward, the dovise s freo to slip around the wheel hub, and no harm
thus occasioned,

Srane~W, H. Miller, Brandenburg, Kentueky —~This Invention consisis
principally in a novel attachment of the handle for operating tho tines cone
stituting the rako, to throw them into position for use as o rake or as » spade.

HAILROAD STATION [NDICATOR,—Goorge T. Lape, Summit, N. Y.~This in.
vention relates to n new and useful mode of constructing apparatus for indis
cating to passengers {n tho rallroad oar the names of stations as thoy ap-
proach or pass them, 1o the dhuno:. between them and tho terminl of the
road.

Devion ror MixiNag Fruros.—George Watklos, Brooklyn, N. Y.—This In
vontion relates to a new and improved deyles for mixing and agitating fulds,
and 1t conslsts in a novel means employed for operating therovolviog beats
ers wheroby the latter haye two motions, o rotary one on thelr own axis,
und snother in n elrele, around the tub or receptaclo In which the fuld to be
mixod I8 pluced.

PrrnoLeoy STras Hearen,~Lewls R, Wiggin, Farmiogton, N, H.~This
Inyention whick relates to dovioa for hoating tar,wax, glue, blacking, oll, and
othor artleles wsed for chemical and mochanical purposes, consists of &
double bottomed tank or recoptuole for the substance to be heatod, aud of A
atandard through which water Is conyeyed batweon the two bottoms, and
rlalng Into & steam generator, from tho top of which passos & worm colled i
the tank. A chimney pases through tho steam genorator, st base whoreof

a potrolenm or kerosene lamp or other source of heat s placed.

S rTER FOR SAW MiLL~Titus Whitmore, Dubuque, lowa.~The object of
this lnvention 1s to provide n device by which tho logs -mt:bo vt mm‘ﬂ'
cully to o olrcalar mill saw for manufacturing lamber, and conslsts lﬂl‘”""
ing an index plato made in the form of & diak with a cam, and o crank '_"9:
located upon o shatt, for the parposo of mrowlnz off tho set of the l‘?‘ tothe.
anw, when it has galned tho polnt designed for the thickness of luber.

LADDER~B. I, Turner, Bridgoton, N.J.~Thls inveation wmwﬂ’
plication of Looks to one of the seotions or lengtha of the Indder, W of
tho uppermont seetlon or longth may bo adjusted to reduce the longt PR
wholo lndder, as may bo roquired, Tho lmprovement Mrmahoom M‘ or.
application of u base whereby the ladder miy bo hold Armly in a0 UP m‘h‘
slightly tnolined position, without leaving It agalnst any “th"bm
provoment conslats, lastly, lu an adjustable or reyorsiblo platforst, FEEEEE
the devies muy bo used us & sllp leddor, o
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m’” Wc oﬂwmm SHURRT METAL PLATES FOR COVERING
BASIEA Yo' Rovm.axmmm.mo-.rohn N.Woodaward, Aurors,

A ;‘,-."Wﬂonxmm 1o n now and tmproved devise for vending or
3 matal plates for covoring the exterior portions of sashes for
mumuﬂ'ﬂu‘ﬂm The ohject of tho fuvention Is to obtaln a de
--A.-"Q!,.»._,;.n!°ﬁlmdlhmmod. ‘which will ho aitmple In construction, capable

e am “, ted with faoliity, and whioh will admit of tho work belng
Wod-wl  rapldity and (o o perfect manner,

NOX VAronr MAciose.—Jamos T, Sponee, Brooklyn, N, ¥.—Thls
Tres Lay 1O 0 hoew and tmproved maching of apparatus for vaporis
' W!‘ 18 hydrea varbons (o= (aminating purposes, snd consists In & novel
And i _,,NMmclm for oreating o draught of atmosplieric ale through tho
at containing the material to be yaporized, such for Instance as the
Wuot conl oll, napthia, gasolino, ete., and wiso in Improved valves
nz tho draft whenover tho apparatos ocases lbs oporation, The
imﬁtﬂon ﬂnlly consista In the use of & combination of heavy hydro-car
lioﬁi.hr‘thou which vaporize at quite s high temperatore with that of a
v m&tWMl'umby all danger of explosion 14 avoldod, The javention
nas for 1ts objeot the production of a steady light, a large vaporizing snrince
‘within a Nwmited space, and safoty from exploston in nslng the apparatas,

va'lvn'ol.—huc B, Mahon, Dunkirk, Ohlo.~This {nvention relates to o
‘hew mdmn\'ovod oaltivator fur cultivating crops which are grown in hilly

drms. and [t oousists 1o n novel construction of the devico whereby o vory
dnubxo implement, for the parpose speeled 14 obtafned.

mu.-mmctw. Neabert, Pittsburgh, Pa.~Thls Invention relates to
uwmhmwhlohk 80 areangad that 1t can bo applicd for ruptures on

olther side, or even \tor doudble ruptures, snd oan bo adjusted on bodies of
differont gixo, 3

_ Mixoxz, Feep Box, ¥to.—Friedrich Denzlor and Jacob Miller, Rrooklyn,
E.D..N. Y.—Thls Invention relates tosnch n connectlon of mangers, food
m or teed trougha, with ordinary olockwork, that the same can bo autos
Mcany opened at the necessary tims, not requiring any attontion aftor the
Dboxos or troughs bave tieen filled, cloged, and thoe olockwork arranged. The
Ohleotlno economizo time and labor, especlally In Inrge dalries, studs, and
mble" and toprov!do regularity In the tie of feeding, the apparatus belng
80 Bnﬂzedmuny destrod nuwaber of troughs or boxes wili be simultane-

ously opened from or by means of ono olockwork, with which they are con-
neoud

Im-mhnm.—l’nnm H. Due, Charleaton, S C.—This Invention re-
lates to a now dovice for treezing 1ce cream, and consists in the use of o ro-
vomna eylinder in which the cream 18 held, sald oylinder being ftted aronnd

a lhtlon:rynhan which carries o wing for fecling or indicating the state of
the oonmu.

Uon CovrLisa.—John Kerns, Now York elty.-—‘rhh Invention relates toa
hmnonpllu: of such construction that two pleces of hose oan be secured to
oath othcr by 115 nse, without a wroneh, or oven without tarning s ring ora
«nhl;or mcpnrpm All that ls required Lo connect two ends of hoze Is to
hold them together, and push one toward the other, and the connection will
be complate, safe, and strong.

~ GARDEX TILE POR BORDERING.—~Francls B. Fancher, Lnnslngbnrgh N.Y—
‘This invention relates to an {mprovement In the construction of tilcs for the
,.edwot\ralh.novu' bads, and grass plots, In gardens and othier orpamoen-
tal grounds, and consists In forming the tile with a right-angled wing or
wings, on one or both sides, and locking the tiles together with lap Joints, or
‘tongue sod groove, In such & manner that they maybe set In the ground with
~one edge projecting above the surface to dividea flower bed or grass plot
from a walk, or to enclose a border on both sides.

Mopz oF SECURING FELLY JorNTs.—James W. Lawrence, New York clty.
—m nature of this Inyvention consists in secnring the endsof fellies Inn
in a wheel by means of a bolt throngh the Joint sud the folly-plate in such

manner that the ends will not split or crack whon the tire is ot np, nor work
‘1o0se 20d uneven laterally and radially from service, but will form a tight
-Joln& ormmcngth and durabdility.

’l!nnwm Vemorgs.—John W. Minor and David P. Ward, New
) Bed!bm. Mass.—This lnyvention relutes to improvements in wheeled vehleles,
“and it hus more particniar reference to those vehicles which are used for the
transportation of hesvy burdens, as trucks or drays,and it conslsts in tho
peculiar arrangement of a third or goiding wheel to the forward ond of the
.52l vehicles.

DisTANCcE INDICATOR POR VEHIOLES.~James C.Spencer, Phelps, N, X.—

This invention relates to an improvement in the construction of an Odome-
ter, or distance indicstor, for veuicles, and consists in s spar wheel placed In
8 hox to be attached to an axle of any vehlicle which s revolved by means of
A strow or worm that recalves motion by means of 4 pawl and ratelhet, with
every revolution of the wheel.

Trace AND PAp Buoxim coMBINED.—E.B. Winslow, Chatham, Ik—The
object of this fuvention 15 to fasten tho trace and pad strap with o buokle,
serving the purpose ol two buckles, usually employed, making a Inrge gaving

“of strap leatlhier tn the harness, while the pad Is lghter, stronger, and neater,
and cheaper than any in use,

HaxvesTine Maiounse.—J. M. Peters, Jr., Ganville, Obio.~This Invention
relntes to anew and improved harvesting machine, designed for general pur-
poses, to wik, the cutting of grass and grain and standing corn stalks, and it
condlsts in a novel construction of the frame of the machine, arrangement of
the driver’s seat, cutting device, cte., wherceby the dovice {s rendered capable
of op erating perfectly in catting all standing crops,

WATERD AWD GAs Meren.—Joshos Mason, Paterson, N, J.—~This invention
relontes to o new and Improved wator and gaas meter, and consists in o novol
construction and grrangement of parts whereby walor or gas may be meas-
ured in the most acourate mannor and by o means not lable to get ont of re-
palir or become deranged by use.

Corrivaror~Eijah Stafford, Decatar, INL~This Inventlon relates to o
Bew and lmproved cultivator of that olass which is designed (or cultivating
crops grown in bills or drills, sud copsists in a novel arrangemont of crank
axles whereby the plows mey be adjusted higher or lower, #0 as Lo plow
mWore or less deep, us required, and all the plows of the muching grodusted
£0 88 10 plow an equal depth, The mmvention farthor cousists in 4 novel ar
rangemont of the plow standards aod in s pecnliar shapo of the plows, where-
By the Iattar are prevented from clogging or chokiog.

Moupg oy Covemrxg Sraay witik Corren~E. 1. Ligon, Domopolls, Ala—
This invention rolates (o the coveripg of stool witn copper,

Pisrox~Natvan Huant, Salew, Ohilo,~Tuls invention conalats fo o form-
lng and arrapging the parts thut no Loles, volyes, or springs are required,
wiile (e platon Is self packing, the riogs belng expanded by the prossure of
the steam.,

SupMamNe Prow~Ldwin T.Ligon, Demopolls, Alu~This Inyention cons
plsts i attaching to the alde of 8 steambont or other yessol o nobmaring plow
which by s action on the botlom of rivers and other waters displaoes the
gand, mud, and other loose material, and theroby excayntos 4 chnunel und
decpens the waser for purposcs of navigation or for other purpoios,

ApyearAurs Meanvng you Packine Liquins~Joseph L, Abbott, North
Frovidence, I8 L=Thls Inventlon rplntes to o now and Improved inessuro
whereby Hgulds mey bo drawn from a tank or resorvolr 1o certalo Hmited
quautities ypry expeditionsly. ‘Theloy entlon 18 more orpeolally designcd for
the drawing off of coul ol] and turpenting from large tanks or reseryolos iu
specific quantitics for connlog, nud has (or Its objeot the varylng of tho o
pacity of the can Lo sult tho variaton of measuremont peonline o differcat
counitios, s tho gallon, for fnstance, which varles materially, an * fmporiul®
gallon belpg Jarger thoan tho gallon United Btates taonsuremont, Tho luyens
tlon bas further for its object the ready admission of the ol or otier Hgulid
fute the messures by providing a free escnpo for the alr therefrom during e
process of Alling ; sud fApally the Wvention hias for its objestn speody with
drawal of the contonts of the measure without loss by leakage or drip In ady
Justipg the cans to or removing them from the discharge favcet of tho
moasare,

Rorvixg Macuse~Hugh Baines, Monohestor, England.~This lnveation
relates more porticalurly wa rolling machioe lnvented nod secured by Lotters
Fatent of the United 8tat  arlog dute Dee, 11, 1500,

"

[ fent.

Scientific  American,

Tone Exvaxoxns,—E, J, Moore, Edast Doston, Mass.~This Invention con.
Wsta do neranglog o stook with s number of rollers placed theroin with heads
formed on them, which rollers are so adjasted in the stock that they oan be

prosed ontward by a tapering pln which passes ihrough the stock and op-
erites npon the rollers.

Coxmixun How AND Baxe.—Isnue Cook, Haynosville, Mo.~Tuls invention
relates to an tmprovement In the construction of s combined hoe and rake,

nnd consists 1n n device for securing thom to the handle togothier or sepa-
ratoly.

Wixpow Sanir~Rohort Thomas, Parkersburgh, West Va.—~This Invention
has for Lis objoct the ftting of the dashies within the framo of the window in
such n munner that the sashes may bo removed from the window frame and
fitted thereln with the groato:t faollity, snd withont remoying or detaching

SLOp&, parting heads, and other parts pertaining to a window frame, 08 18 now
necossarily required.

Banixo Paess.—8, J. Austin, Freoport, Me.~Thia Invention conslats in
novel means employed for operating the platen and the expanding side of
the pross box, and also in a pecullar construction of the piaten and hend
block, and other features, whereby & vory stmple, efificlent, and durable presa

s obtalned, snd one which may be operated or munipulated with the great-
ost famlity.

Cruny Dasuzsn —J, W, Pettingll), Rookford, UL—=Thia dasher for ehtrns
In faet ombraces two in one It working to crush or mash the cresm without
s rubbing or grinding movament, which o fa woll known, has » tendency to

leave the butter soft and salvy while It mashed or croshed it s rendered
bhard and brittle,

Wearanxe Stane yor Doons.~J. . Miller, Mlilwaokeo City, Wis~Thia
Invention constats In go hanglog and arranging tho weather strip that whon
the door s elosed it willbe bronght down and upon the sill of the same in
propor position for preventing the passago of alr, duat, ete,, nuder the door,
while ns the door s opened it will 50 swing or turn as Lo pass freely over tho
sill and offer no obstraction to the movement of the door.

Cant,—~N. W. Godfrey, Locust Valley,N. Y.—This invention principally
relates to the construction of the bottom of o cart whereby, when so desired,
It can bo simultaneously opened at varions polots of {ts length and width
for dumplog the material contalned in it upon the ground or any other de-
glred place and in the most casy, convenlent and ready muanner.

DovaLz-acTiNg Fonor Poar.—John €, King, New York Cliy.—This In-
vention relates to a steam pump in which the elfrcamferenco or rim of the
eylinders is connected with, attached to, and moving with the plston, be-
tween the stationary heads, thereby doing away with plston rods and plston
packings. The ports passithrough the stationary heads, and the water or
steam 15 acted upon by tuo motion of the piston in the same manner os in or-
dinary cylinder engines.

PorranLe Suzer Snep.—Wilson M. Baker and John Hisner, Urbana,
Ohlo.~This Invention has for jits onject to furnish an Improved portable
sheep shed so constructed and arranged that it may easily be traasported
from place to place, and that the sheep may be protected from the wenther
and easily and convenlently fed.

Borr.—A. H. Sherwood, Southport,” Conn.—This invention consists in the
combination with two bolts which are connected together by o toggle, the
one for sccuring the top of the door, and the other the bottom, and of a
catch o arrangod os to antomatically cateh upon & hook or the like securad
to the siding of the house or building for holding tho door open.

Honse-Powze.—8. Coln, Cazenovia,N. Y.—This invention relateato that
cinss of horse-powers in which an endless platform is employed on which
the horse travels and thus lmparts power, and it consists more particularly
in n novel construction of the link plieces for the several sections of the
platform in thewr application and attachment to tne plattorm sections, the
jron tle rods heretofore used are dispensed with, and the machine nos only
much simpiifed but made lighbter, and its cost of construction diminished.

Fauir Box.~Israel F. Brown, New London, Conn.—The objects of this in.
vention are first, to construct a frult box in such manner as to avold all
shrinkage of the wood of which the box is made, and second, to obtuin &
simaplo, cheap and efficlent fastening deyice or deylces for the botrom to the
gldes or other portions of the box.

BELIING You MAcHINERY,—M. A. Strouvelle, St. Louls, Mo —TLis inven.
tion or discovery relates to a new and lmproved mode of muking belting for
machinery und consists in preparing and curing hides without tannin.

CABRIAGE Jack.—Joseph F. Emmert, Quiney, Pa.—This Invention relates
to o new and Unproved carriago Jack which s operated by a lever to ralso a
aliding rack. Itlsmade wholly of castiron and is both cheap and conven-

PRESELVING MeaTs, Gaue, 2r0—~Edward dela Granja, Boston, Mass,—
This Invention is designed for the preservation of all Kinds of wmeat, game,
poultry, ete., used for human food, and when the processis properly fol
lowed 1t will preserve such moeats, ete., in a perfectly sweet and edible con-
dition with but a trifling expense,

Smrrisa Rain yor Canniace Tors—Patrick G. Clancy, Augusta, Me,—
in this invention the carriage top Is fixed to n rall which can bo casily at-
tached to or dotachod from the seat. The means for attaching and detaching
it are short hooked projections on the rall catching in oyes In plates attached
to the seat and held in position io the eyes by shortening the rall, Therall
1# mado extensibic by means of anindependent plece rorowod into Its center,
by right and left screws.

HerxIA Trusses, Exo~Willlam Pomeroy, Brooklyn, N, Y.—This Inyvention
bas for its object (0 g0 lmprove the constructl on of hernla troys os, abdoml
nal supporters, cte., that the tension of the body spring aud the position of
the pressure pad may be adjusted at pleasure,

Crories Dryen.~D. B, Randall, and A, A, Willlams, Glover, Vi~This in.
ventlon hos for its object to furnish an lmproved clothes dryer, simpls o
gonstruction easlly and conveniently usod and operated and which will oocn.
py Httle space fn the room in which it s placed.

Cuvnxing Macurye M. V. B, Rowley, Worcestor, N. Y.—~This luvention
Ling for 1ts object to furnish an lwproyed maching by means of which achurn
may bo operated ot any desired spocd, stoadily and rogularly, bringing the
butter In o very short time,

Fexoe~Daniol Kaalman, Bolling Spriags, Pa~This iovention bhas for its
object to furnish an maproved feoce no constructed and arranged that the
posts will be no more Hable to decay than the boards or ralla, which way be
onslly not up and taken down and convenloutly moved from place 1o place.

Foroixe Cusrp~E, W, Valll, Worcoster, Mass.~1Thls lnvention relates to
thot olasy of foldipg chplrs in whioh the seat ly supportod on crossod legs
which fold togetner ; and conslsta 1n o sew mothod of constructing and hing.
ing the arms and back of auoh chairs, by which the wholo ehalr Is more
neatly and compnotly folded logother, tho baok folding forward over tho
peat, and haoging In (ront of the legs,

Forpixag Cuan N, W, Vall, Woroestor, Maws.~Ln this invention a now
method of pivoting the arms to the front part of the soat b employed, by
which the ehale s more noutly and compaetly folded rogethier,

Rouxoine Ly Nev Sroars~Uorngias K. Barkholder, and Honry Lerow,

York Springs, Pa~This maotine bas two Jaws, one movable | Lo these are
pitachiod gnidos whope aportureos correspond with the square shape of the
strap s AL is fod Juso tho mockine, and Kolved swhose sembelroular notelios

glve tho requleed roauded form to the passing strap.

Gunesorag  Macueg, — Monno A, Disdrichs and J, I, Digdrichs, Baly
more, Md="Thly lnvention relates (O an antomatio arrsbgemient or hokling
ol Meding tho artlole to bo grovsod m relation to the stous, and In the
moans for sdjusting the different paets to salt Ailerens alzes of ook oto,

Veorranne PFrow.—Wuoi, Rlobardson, Hookstown, Md-—n this inyveution
of the threo plow poluts, e forward one (5 removable and the bwo rear ones
are adjostable both lnterslly and vertloally, The opjees of coustraciing o
plow In thls wasoer I (o sdapt it to plowing hetwoeen rows of diferens dis
totioes spart, and (o adjust it elthor to sarfuce or subsoll plowing, 84 way bo
desired, 1t also pulyerizes the groond w korgughly than the eommon

plow,
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IXVALID SriTTo0N ~John M, Cayos, Fraoklin, Tenn.~In this Invoution
the cover of the spittoon Is ralsed by the set of Nitlog the tnstromont and
falls by 1ta own wolght when the spittoon 1s set down agalo.

Wamuxo Macmiye—~Albert Deunison, Stillwater, N, ¥, ~This invention
rolates to that elass of washing machines (n whileh the clothes ave plased In
a revolying box, together with 1oose balls, and clesned Ly the netion of the
balls, In connection with the water. ‘The invention conslats in making e
hox o poiygonal pilsm, instead of a cylinder and in the pocaliar construc
ton and attackment of the journals and Journal boxes.

IMtTATION Woon.~Henry Carter, Taanton, Mass —This Invention relates
to o new componition for making imitation wood from the dust of those
kinds of wood which it 1s desired to Imitate, and 10 a new proces) of onu-
menting such {mitatlon wood by meana of metal shavings,

Prx.—A. B. P, Walker, Richmond, Mo.~Thls invention relates to anloi-
proved pin for brooches, shawls and ilke purposes, and conslats In dispenving
with the rivet and binge as ordinarily used by bending the pia itselt through
the eye.

Puxci—~Edward Shindler and Charles H, Metzger, Easton, Pm—fne,ob-
Jeet of this Invention Is to construct a tool for punching leather or any othar
material of a similar natare In an accurale asd expeditions manuer,

FURNACK FOR SMRLTING Ongs.—A H Eichardson, Denvey, Colorsdo,~This

conslata in dirceting a blaat upon the treated ores with charcoalin a jarnacs
baving three apartures st liffurent levels for the sepuration of tho slag silver
and lead Ly gravitation.

CoMMINED Ciare, LOUNGE AxD Syrr LAppeR.—Joseph Gerdon, Jr., West
Albany, 8. Y~This invention relates to a new and asaful device which wih
be of great use in stores and magazines of ail descriptions and which I8 80 ar-

ranged that It can besot up as a chalr, step ladder or lounge, sd may be da-
mwl

Trace ATrAcnxENT.~Androw Thompson, Ottamwas, Iowa.—The natare
of this lnvention conilsts in atlaching to a harness trace a metal point or end

having ratchet teoth or o series of projections on the upper side which cateh
a clamp for fastening the trace,

STEAM ENGINE~Thomos Adams and George John Parson, Adelphi, Eog.—
This'invention consists In certaln Improvements In slide valvas, which are
also applicable to pistons and glands. The object is 50 to construct a valve
that the effect of the steam, acting on the back of the valve shall be equal to
the offect of the steam acting on the face of the valye: but should the sur-
faces acted on by thoe steam not be opposite esch other, then the aress of such
surfaces, multiplled by the distance of thelr centers of sction from ihe center
of the valve (belng the leverage with which the steam aets) should be made
equal.

2nswers  fo Correspondents.

OORRESPONDM who expect Lo receive answery (0 thetr Iotters muet, 55
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aline, tnder Aead of “Bus-

8T AU rgerence 10 back numbers should be by volume and page.

N. U. A,, of Mass,, asks if we can inform him of any cement
for steam pipes which dries quickly and 1s darable 2 We kuow of no better
cement than that ordinarily used, composed of red acd white lead mixed
with linseed oil. Itszets readlly, especially when sabject o compression.
Onr correspondent s, of conrse, aware of the constituents of the perma-
nent joint wmnde of iron borings, sal-ammoniac, snlphor, and swater. The
proportions of both the above wehave publistied sayeral times. Rubber
makes an instantaneous Joint withont cement.

E. V. R., of Mich.—The molds or matrices for casting glass
bottles having ralsed letters or other devices on tholr exterior suriazes,
are madoe of fron or bruss and produced by casting from a wooden pats
tern, then fintshed up and fitted with the proper hioges of connoctions.
The process {8 as simple as any other job lo pattern making, molding, and
finlshing.

S. J.T., of Ga., desires a recipe for making the plaster of
Parts stick to mill stones, Much of his work in this lins pafiz up and soon
comes off. We kEnow of o mystery in this operation. The requisites sro
fresh plaster and a clean stone,

C. R. C.,of I1L. has a twenty-four inch gum belt which slips
on the pulloys, one of which is of Iron and the other of wood. Hels told
that tallow will spoll rubber belts, hss nsed roslo, but It secms 10 glaze the
belt and make It worse than before, Ans. Animal ofl will not do for rub-
ber belts. 10 the belt siipa {eskounld be lightly molatened on the side next
the pulley with bolled Unseed oil—¢old—and rgueated If one dosa does not
answer.

J. H. 8., of Ohio askshow he can harden and temper the
boards for caltivator plows, which haye to bo eated and préssed to form,
without danger of thelr springing. Weknow of no certaln way of tempern
ing curved sheets of steel withont spripging except bummesiog (0 shape
after the temporing 1s dono.

J. 8, L., of Pa.—For producing the different grades of brass,
ote., werefer vou to the *Tiomun’s Maoosl," published by L B Butts &
€o., Boston, Mass. Wo have publishod the reoipes aaveral timoes.

E. W. D, of Conn.—In our statement on page 121, current
Vol,, that wo ** did not kuow of apy dy uamometer to bo applied to the shafn
which Is entirely reliable," wo lutondod no ajury 10 any loventor of dyna-
mometers. Ifthe machine you speak of 1s 50 entirely relladle upders all
clroumatanoes the Mot has cscapod our notice, alihough we are tolerably
well aequalpnted with the maohine,  Its superior moerits onght to procuroe (s
goneral Introduction and obviate the necessily 105 s boller measurer of
power,

L. M. O, of Jowa.—In 1663, the magnetic and geographical

meridian of the oity of Pariscoloelded. From this tme forward tho Jdes

clination procoeded westward Ul it reached 13 maximum in I8 when

16 was 2%, 84, W, Slnco 1844 the declination hos veceded, In 1560 1t wus 15

W, IoLondon it wasat 0° in 1683, raachod Ita waximum wosk deciination

of 847, 417, Lo K18, and was 20°, 95 W ln 1506, The Hee of no varist'on bs an

frrogular Lne, and ot pressnt ooty tho east of South Amorica, passing cast
of tho Weat tndles, entors North Amarioa near Palladelphla and traverses

Hudson's Bay, thonea 1§ passes throngh the Norta Pole, enfering the Od

World esst of the White Sea, traverses the Casnlan, cuts (he sast of Arabla,

Corna then towurd Aastralla, and pasios theough the Sonth Pole to joln

1olf agaln, Nosathsfaotory explanation has ever been given of tho varia-
tHon orf the nesidle,

e — v, —— - —

Ruginess and  Pevsonal, .

The Murw Jor Insertion umur aie nead (250 centn @ tine,

- - —
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Iron Muanufaectarers and Capitalists—Examine the Model
[Rolls at the Awerlcan Dngitute. Patent for salo. P.Bright, Fulladelphia,

I'or Bale— A small Metal-working Shop—"Tools in good order.
A0 AWo patents, Torms veay. Addros (G Stroug, care i N. Moyers.
2 Fulton stroot, New York. W& 1

Wanted—Adiress of Makers of Toy Steambonts with small
worklong coglue,~W. O,, Hox 104 Mount Vernon, N. Y.

Gonld’s Botle Stopper.~The Patentee states that his inven-
Hon, whieh was (Hostrated op page 190, 18 better aduptod for cldee, ale, aud

N

porter, than 1or soda or other aeratod waters.
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P s e 0 et
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. aAmproved Horse Hay Ralke,

The rake represented in the engraving has taken a premi-
um wherever exhibited and tested. In the Indiana State
Fair of 1866 it received the first prize over all others, inelud-
ing one which carried off’ the first premium at the Auburn,
N. XY, trial. It is uncommonly light, very strong, and handy
in operation. With it there is no necessity of ghocking the
hay previous to stacking it, as it will carry an ordinary sized
shock to any part of the field. It works well on very uneven
ground. It was contrived to answer a call for a more perfoct
rake published in the ScieNTIFIc AMERICAN, Vol. XIIL, No.
12, page 176,

o o S
Seentific  mericiy,
yards deep from tho surface of the ground., The usunl di-
ameter of this pit is 12 feet, with the exception of a short
distance in the middle of its length, where it is widened
to 12 feet and 6 inches to facilitate the passing of the
chairs, and also excopting a short distance of the bottom of
thoe pit, where it is gradually inereased to 19 feet 20 inches.
320,981 cubio feet of materials have been taken out in sinking
this pit, and 10,684 cubie feet in addition for mouthings, Out
of the total depth of the pit 211 yards have been sunk through
rock; 4434 feet through shale; and the remaining 32 through
seam coal.
With respect to the coal seams, there are 26 of more than

The thills are bolted toa double cross bar, A, to the ends
of which arealso bolted the curved
hounds, B, the forward cnds of
which are securely united to thoe
thills, thus strongly bracing the
structure. These hounds extend
back of the crossbar and have
their rear ends made cylindrical
and gquite large to receive the
rings of the short axletrees or
journals on which the wheels turn,
These axles are of metal and may
be adjusted on the hounds to
bring the wheels further forward
or back, as may be desired, to pro-
perly balance the rake, aud are
held in position by set screws,
Firmly secured fo flanges on the
inner end of the axles are upright
guides, C, in which play the draft
bars, D, which are pivoted to the
hounds just in the rear of the
crossbar, A, and at their rear ends
support the rake head, E. This is
pivoted to the draft bars by head-
ed journals which allow the rake
to be revolved.

The rake head 15 square and the
feeth are double or made of two
curved pieces of wood, which are
seated in mortises on opposite
sides of the head and are bolted
through. At their ends the two parts of the tooth are brought
together and held by rivets or screws, and strengthened and
protected by shoes of malleable iron. This method of con-
struction makes & very strong and at the same time a very
light tooth.

In operation, the driver guides the horse with one hand and
manages the rake with the other, as seen. He can easily, by
depressing the rear ends of the teeth, elevate the forward
ends to avoid obstructions or to accommodate the rake to un-
evenness of surface, while the guides, C, permit the draft bars
to rise and fall. The rake head may be set higher or lower
by means of adjustable blocks in the lower part of the guides,
C. The rake will revolve for unloading in the usnal way by
removing the pressure of the hand.

This rake was patented through the Scientific American
Pateni Ageney, Aug. 6, 1867, by Levi W. Frederick, who may
be addressed for rights to vend and manufacture, or for other
information, st Gosport, Owen county, Ind.

~ <

fmprovement in Screw and Ratchet Wrenches,

Two views of sn improved wrench are shown in the accom.
panying engravings. The object is to relieve the screw (if
one ia used) from the whole strain
exerted in setting up a nut or bolt
by introducing a stop-catch with
teeth which engages with a ek
or matchet cut on the shenk of the
wrench. Itis, in one form, a com-
bination of the screw wrench and
the ratehet wronch, and in another B
form, Is & simple matchet wrench, {:’:_‘

Fig. 1 is the ratchet wrench, per

#. The movable jaw, A, can be§
slipped 1o position by the thumb
and finger, and held by the cateh,
B, which engages, on its under
side, with two of the teeth of the
ratehot rack, when shut to place,
whare it is held by the spring, C, that acts like tho spring of o
pocket knife. The plate, D, Is a permanent portion of the
jaw and thimble, A, and, of course, moves with it

Fig. 2 represents the combined serow and ratchet wrensh,
E, being the screw, and F the spring of the catch bar, which
in this case is connected with the movable sleeve, The jaw

R
AN

may beadjusted by the screw, E, and then hold by the eateh- |
bar, or it msy be operated by the screw alone Ly mising the |

cateh. bar,

Letters patent were issuod for this Invention throogh the
Selentifie American Patent Ageney, Aug. 27, 1807, to Theo
dore D, Christophier, who may be addressed at Madison, Ind.
The l“"ﬂ!"?.dmir-m to armange for the manufascture ol his

one foot in thickness, of which 15, with an aggregate thick-
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FREDERICK'S PATENT REVOLVING RAKE.

ness of 581 feet, have been worked at different places in the
neighborhood and may, therefore, be considered to have a pres.
ent commercial value. The shaft with the exception of 42
yards where it is tubed with castiron segments, is walled
with a nine-inch wall of arch bricks, stiffened at intervals by
stone wings, 18 inches thick, of which there are 80. Alto-
gether, 7,308 cubic feet of stone, and 750,000 bricks have
been used in the shaft exclusive of those employed in the
mouthings, ete.

In sinking, water was met at the following depths : At 481
yards from the surface 40 gallons per minute ; at 240 yards, 35
galloas ; at 358 yards, 52 gallons; at 413 yards, 33 gallons ;
at 590 yards, 5 gallons, making a total of 165 gallons per
minute,

This water is raised to the surface by seven lifts of plunger
pumps; of these, the four upper are 12 inches in diameter,
and the threo lower 9, 7, and 6 inches diameter ; they have all
a etroke of eight feet,

The four heavy lifts average above 90 yards in length each,
and are arranged alternately on opposites of the pump rods;
each stroke of the pump raises 39 gallons, and consequently

the engine has to run at an average speed of four and a quar-

CHRISTOPHER'S IMPROVED WRENCH.

| ter sirokes per minute for twentyfour hours, At full spoed the

engine would make from eight to nine strokes per minute.
| The pump trees are thirteen inchos internal diameter, and are
for the most part of wrought iron, the plates of which they
are made to ingrease somewhat in atrongth toward the bottom
(of the lifts, The tots) weight of the pumping rods, joint
plntes, elamps, bolts, plunger poles, etc., Ia 85 tuns; of this
welght, 40 tuns are balanced at the pit top, leaving 45 tans
to overcome the woight of the column of water and the frie
tion of the plunger poles, ete.  The pumplng apparatus ooca.
ples in the pit an area of twenty-nine square feet, loaving
cighty-four square feet for winding.

The condueting rods are of pitch pine, attachod to benms of

| Ocroser 5, 1867.

inches diameter by seven feet stroke. The winding drum g
are twenty four feet two and a half Inches in dinmetnr
and the whole weight of crank, crank axle, and drums, i;
fifty-three tuns.

To one of the winding drums a brake drum is attached
which is acted on by a steam brake of great power. Beside
the winding drums, there is on the main shaft a balance
weight drum 6 ft. 8 in. in diameter, to which is attached a
balance weight of 5 tuns. The engine is capable of making 25
gtrokes per minute, thus raising the load in the pit about 21
miles an bour. Allowing for the time lost in hooking on and
taking off, the engine is able to raise 600 tun of coal in 10
hours,

The winding ropes are of
wire 44 inches broad by 1}inches
thick at the top tapering down
to 5} inches broad by § inch
thick. They weigh 44 tuns
each, and the breaking strain
at the thin end is 30 tuns; the
actual working load is 8} tuns,
which is made up as follows:
The chair, which is constructed
to carry four double tubs,
weighs 16 cewt,, four tuba which
weigh 17 cwt.,, and the coal
weighing 32 cwt., making in
all 65 cwt. The winding ropes
pass over pulleys 15 feet in di-
ameter, which are supported by
. the head gear at a hight of 50
—-- = feet above the landing stage.

— DBesides the engines described,
— which were erected by Messrs,
- Fairbrain of Manchester, there
- ison the ground a high-pressure
capstan engine of 30-horse pow-
er by Messrs. Garforth, of Dun-
kenfield. There are now eleven
boilers actually in use, and room
in the boiler house for two
more,

There are seven lifts in the
pit, all being rams, the largest
lift being 158 yards, There is also a small low-pressure en-
gine which drives a circular saw and drilling and punching
machines, and supplies generally the power required in the
workshops. The workings are aired by the assistance of a
dumb drift, which is driven up from a counter level to No.
2 ghaft, rising two feet to the yard, The dumb drift is ten
feet diameter, which forms an area of 784 square feet, and en.
ters the upcast shaft at 600 yards from the surface ; the fur-
nace drift is 25 yards from the pit bottom, being 61§ yards
below the dumb drift,

Careful observations made during the sinking of the pit
have shown that the temperature of the strata, increases with
tolerable regularity from 57" at & depth of six yards to 753"
at a depth of 686} yards. The temperature on the pit top,
May 28, 1867, at 11 A. M,, was 58" ; at the pit bottom 64" ;
variation 6°: in the return air roads, when the air passes
round the workings, and has done all its work previous to
making its exit into the dumb drift, is 717 ; variation from pit
bottom 7°. There is now an incline at work at the bottom of
the Astley pit, which is 250 yards down, lying at an angle of
one foot to the yard, making the total perpendicular depth

from the surface to the lowest point 770 yarls
- - -

FAIR OF THE AMERICAN INSTITUTE,

This exhibition, which is of a national character, has en.
tered upon its second woeek,
and is now in & presentablo
: ghape. Weo had hoped that
before tho issue of this pres.
ont vumber of our paper we
could have begun a report
of the exhibition, taking the
departments and thelr indi.
vidual divislons seriatim. This
lias, bowever, been rendered
impossiblo from the great ex.
tent and comprehensiveness
of the exhibition, and from
the fact that in one of the prominent departments—that of
munchinery-—thoe powor for its pmpnlulmm beon inadequate,
This trouble will, however, be immediately remedied. Addi-
tionn! steam bollers are being dally added, aud before our
noxt insue tho machinery dopartment will be a hive of hum-
ming industry.

We might, evon now, make somo notice of particular por-
tions of the exhibivon, but we wait unti] wo can give a view
which shall not only bo agreeable to our renders, Lot just 10
tho exhibitors, In the meantime we advise all who can, 10
make & visit to this exposition of art and industry, nnd they
will not fail to be greatly interested and benefited. One of
the noveltios which will sttraet sttontion i the Pm“‘
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MECHANICAL POSSIBILITIES AND IMPOSSIBILITIES,

Our readers are aware that we have latterly—after having,
time and again, discussed such subjects—refused to occupy
our columns with conjectures on such mechanical improba-
bilities as perpetual motion et id omne genus. This course has
subjected us frequently to adverse criticism and indignant
protests from those who believe their own theories rather
than well-established facts and natural laws. We have now
before us two well written letters which charge us with pro-
gcription and old fogyism, pursuing a dog-in-the-manger
policy, ete., because we refuse to ventilate ideas which even
a superficial knowledge of natural laws would show to be er-
roneous. It is our interest as well as our intent to note, dis-
cuss, and, so far as may be, encourage all well-directed at-
tempts at new discoveries and improvements ; but it is no less
our duty to refuse to promulgate error.

That progress has been made in a direction which from our
ignorance of natural laws seemed to have been closed is un-
deniable, but that progress was rendered possible only by the
necessary addition to our knowledge of those laws. Again,
the capabilities of mechanism have been underrated and this
has compelled such men as Dr, Lardner to deny the possibility
of crossing the Atlantic by steam, and to ridicule other at-
tempts which have proved successful. These mistakes and
misjudgments are simply consequences of our ignorance of
powers we had no adequate means of estimating.

But when un attempt is made to nullify and render in.
operative the plainest and best established laws of mechanics,
it wounld ill become those who profess to make those laws
their study to encourage efforts which can end only in failure.
There are certain laws which not only regulate and direct,
but govern the action of bodies. The attempt to abrogate
the laws governing gravitation, inertia, friction, resistance of
media, ete, must necessarily prove fatile. Some of their ef-
fects may be neutralized or modified by bringing other forces
into action, but inventions which depend for success on over-
coming the nction of natural mechanical laws are useless and
the time gpent on them is wasted.

_As our knowledge of these laws is extended and our con-
ception of their relations developed undoubtedly many at-
tempts now unsuccessful may become accomplished facts.
Aerial navigation, now apparently impossible, may be in the
future un fuit accompli. There appears to be nothing thorough-
1y hostile to its accomplishment in natural laws ; we lnck only
the proper apparstos for sustaining, propolling, and gulding
a ponderable mass in and through the wrial ocean,

That a motive power may be discovered much cheaper, less
cumbersome and dangerous, and still os capablo of nse under
all circumstances ns the stenm engine is not impossible,
Nothing in nature’s laws would seem to contravenc this result,
but as yet we have falled even to approach it. All efforts
toward these or other ends which are conducted in accord.
anece with wellknown luws, and all efforts to further nscortain
the relations of those laws are legitimate subjects for endeavor
and epcouragement ; but misguided attempts to contraveno
the plain laws of nature ought not to be sustained by those
who really desire the well being and advancement of their

raco,
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ARE OUR FEET FROPERLY CLOTHED?

It ju somewhat surprising that, with asll our boasted im-
provements, we have not as yet produced a proper covering
for the feet. Barburous people, if their climate admits, go
with bare fest, or wear sundals covering only the sole, or
plippers with just enough bf upper to retain the sole on the

Seientific  dmerican,

the leg, in o material almost impervious to air and moisture,
and generally nncomfortably hard and rigid, The color and
polish of our boots are directly calculnted to attract the sun’s
rays ; and the enamel on patent leather, and the blacking on
ordinary calf skin, tonds to harden and golidify the substance,
closing the pores and making airtight cases for a portion of
the body, which exudes more perspiration than auny other,
and is subjected to groater strain,

Our boot# in summer parboil our feet in a warm bath, and
in winter freeze them in an icy envelope. It s doubtful if
wot feot are, in themselves, very conducive to disease, some
medical men to the contrary notwithstanding ; but cramped
confinement of the feet, in an icy cold envelope, generated by
pergpiration and chilled by the external atmosphere, thus
shutting the prisoned feet up almost air-tight, is as unhealthy
as it is uncomfortable.

For hot weather there is hardly any ehoe so agreeable as
that introduced within the past three or four years, known as
the army shoe, and extensively used by base-ball players, It
i8 of heavy canvas and unblacked leather. Itis cool and re-
markably easy to tho feet. The texture of the canvas allows
the escape of the perspiration, and the color of the shoe does
not attract the heat of the sun.

It would seem that the plan of covering other portions of
our bodies with material pervious to air might advantage-
ously be extended to our feet. There is no natural reason
why our feet should be so much less sensitive than our hands,
They become indurated and deprived of their natural activity
by long, close confinement. The people of warm climates,
who use their toesas we do our fingers, and the bare-footed
school-boy, who picks up and throws pebbles with his feet,
show that the foot of the civilized adult in our climate isa
much abused member.

A more flexible and porous material for our boots and
shoes might save us froln many of those terrible annoyances,
which, in the form of corns and bunions, make our pilgrimage
one of pain.

— > o

THE SWEDISH COAST DEFENSE MONITORS---A NOVEL
CRAFT.

It will not require much thought for any one to see that
for a nation with the resources and requirements of Sweden to
expend its means in constructing huge, deep-draft and un-
wieldy iron-clads like the Warrior, Bellerophon, or Magenta,
would be to fritter away its energies without adding mate-
rially to its means of defense. ,

The first and, indeed, the only essential wants in the naval
line of a country situated like Sweden, are the means of de-
fense from invasion—the means, in other words, of maintain-
ing its independence. When this want has been supplied
it will be time to expend money in building naval yachts and
broadside iron-clads.

In solving a problem of this character, the first thing in-
dicated is to put the most powerful guns attainable afioat in
vessels of small size and light draft, 20 that they can be ma-
neuvered with ease and safety among the numerous islands
and inlets which characterize the peculiar coast of that coun-
try. Accordingly, such has been the ideal of Capt. Ericsson
in designing the Swedish 15-inch monitor gunboats.

Those of the readers of the SCIENTIFIC AMERICAN versed
in naval architecture will, without doubt, agree with us that
an iron-clad of only 140 tuns burthen, mounting a 20-tun 15-
inch gun, and carrying ammunitions and stores is neither
more nor less than a floating gun carringe. Hence a steam
motor applied to such an iron-clad must not only be of small
power, but must also be an auxiliary for special occasions.

In view of this, ns well also as the fact that, in time of war,
Sweden cannot depend on a supply of coal, Captain Ericsson
has adopted the novel expedient of fitting these pocket mon-
itors with an arrangement whereby the steam engine may be
disconnected from the propeller shaft so that the propeller can
be turned by manual power.

The hull of these monitors is made of iron and is 85 feet
in length, 18 feet wide, and 7 feet deep ; the deck as well as
the gides of this hull is composed of iron ; or, in other words,
it is & complete water-tight box. On top of this hull 0 con-
structed, a deck of thick solid timber, which, in fact, may be
called a raft, is attached without the use of the objectionable
through bolts. This deck or raft is 103 feet in length, 20 teet
wide, and 2 feet deep, and it is pointed at both ends. The
forwanrd end is protected by five inches of solid iron. As will
have been perceived by the description, this deck projects
some nine feet ot each end over the iron hull ; this projection
at the bow, besides protecting the anchors, us in the Passaic
clnss of monitors, 18 also fitted with n small feathering wheel
paddle, the use of which i8 to trim the gun, the turret being
stationary. Of course, as the turret is stationary, these small
monitors are intended to fight bow on and to expose the least
possiblo aren to the enemy’s fire. The turret is oval in form,
and 18 twelve feet wide by nineteen feet long in tho direc
tion of the length of the boat, As the turrots aro stationary
it 18 not necossary that the pilot house should be placed in the
centor; nccordingly it is placed at the altor end of the turrel,
which position not only allows ammple spuce for hatehways but
algo places the steersman and commander directly in the rear
of the 154nch gun, and honee he can, by means of the niming
wheel nnd also with the nsalstance of the balanced rudder, if
the propeller ig in oporation, aim the enormous weapon secu.
ritely, and give tho order to fire, or, if need be, pull the lock
string himself, The port s quite wide enough to admit the
muzzle of the gun and high enough to allow for 107 cleva.
tion. It will be closed by a huge wroughtiron port closer,
the same as thoso used in our monitors,

The most marked features in this Liliputian iron-clad are,
weo thivk, tho aiming wheel and the mechanism for applying

fest, We, lowevar, encass the whols foot, and o portion of

the power of the men to the prophlsion of the vessel,

The aiming wheel s placed in an opening four feet,three and
n-half inches square, cut in the forward projestion. The shaft of
this wheel is parallel with the keel, and it is o few inches
above tho water line. It is clear that by tarning this wheel
the bow of the vessel will be moved sidewnys. The resist-
ance which it will offer to the motion of the vessel forward
will amount to nothing, as the wheel is made without rims
and the buckets are of plate iron only a quarter of an inch
thick. As the wheel cavity will be gometimes filled with
water, the paddles at the upper part of the circumference
would countersct those below were it not that the wheel is
fitted with an eccentric feathering movement which keeps
the upper paddles horizontal while the lower ones are verti-
cal. This wheel is rotated by men within the vessel by means
of winches conveniently placed. This novel instrament has
not been adopted without careful experiment.

A fullgized aiming wheel was applied to a raft the same a8
the raft which forms the deck of the gunboat, and fitted up
precisely as it will be in practice, and was operated by the same
number of men a8 will be when devoted to that duty. The
efficiency of the apparatus was tested both by the side motion
of the raft and also by lifting weights attached to a line which
passed over a pulley and was made fast to the raft. The train-
ing power was found to be in excess of the force necessary to
quickly aim the gun.

With respect to the man-propelling mechanism, we wit-
nessed a trinl with it last week at the Delamater Iron Works,
Messrs. Mulford & Ripley. We found in the erecting shop at
these works the steam machinery of one of these gunboats,
erected complete and attached to the propeller shaft, to which
a friction brake was attached. This steam machinery was
very compact, neat, and elegant in design, beautifully fin-
ished, and above all, devoid of anything in the way of * gim.
cracks.” It has the capacity to develop about 40 indicated
horse power.

The man-power mechanism is arranged as follows ; On each
gide of the center line of the vessel, and forward of the en-
gines, a row of seats, running transversely, each Iarge
enough to accommodate two men, are placed. It is arranged
for 30 men.

On each side of the center, between each seat, is placed a
vertical lever, pivoted at the lower end;at the upper end an
eye is formed through which passes a hickory handle or brake
—each vertical lever is therefore pulled by two men. These
vertical levers are connected together at their upper ends by
light iron rods, and also to cranks (vlaced opposite to each
other) on & transverse shaft, which is attached to the propel-
ler shaft by conical gearing. Thus one half the men pull at
a time. The brakes were manned by a party of splendid-
looking Scandanavian sailors from the Swedish corvette Norr-
koping (which is to carry the whole of this new machinery to
Stockholm). It was found by the friction brake that they
could run off seven and ahalf net horse-power, and that they
could maintain five and a half for many hours. The force is
amply sufficient for the purpose intended, which is not for
making a long voyage, but for maneuvering in positions
which they may be assigned to defend, and as the boats car-
ry sixty days’ stores, it will be readily seen that they can
maintain their position for that time. The gunboats carry
coal for one hundred hours steaming, or sufficient to propel
them five hundred nautical miles.

Captain Ericsson has constructed the whole of this ma.-
chinery at his own cost and presented it to his native country
as & pattern to be strictly followed in the building of its de-

fensive fleet of 15-inch monitor gunboats.
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THE PARIS SAFE TRIAL. A FARCE.

Since our publication of the report of the safe trial be-
tween Herring and Chatwood, copied from Engincering, we
have received soveral communications evidently intended to
show—what is not apparent by the trial—the great superior-
ity of the American safe over its English rival. Perhaps this
saperiority was established at the trial, or if not, possibly it
can be so established, and nobedy would rejoice more than
we at such a triumph of American mechanical skill ; but the
various reports do not seem to ditfer in any essentinl particu
lar from the facts reported in Engineering. On the Chatwood
safo were used o heavy sledge, slung by brawny arms, large
wedges, and crowbars, and on the Herring safe the hand
hammers, serrated wedges, and jointed levers of the burglar.
The sledge hammer was used on the Herring safe only in
opening his internal box in which was placed the block, tho
object sought, which in Chatwood’s safe was contained in the
outer case only.

Yot wo cannot see what bearing this trial has, after all, on
tho rolative value of either of these safes as offering resist-
ance to the nttempts of burglars, Burglars do not come with
slodgo hammenrs, and bang and rap away for two or threa
hours to reduce a structure of mechanical proportions to a
wass of old junk., The whale trial was a farce—nothing
lesa—nnd it was the hight of folly in the commission under
whose nuspices the experiments were conducted that they
did not define the nature of the implements to be used, only
allowing each competitor to farnish as expert an operator as
ho could find.

A test conducted by scientifie burglars with the ingenious im-
plements ordinarily used by them, would have been an inter.
esting exhibition, and the result would have been of practi.
eal importance to the business community,

As an advertising dodge, which, probably, both exhibitors
intended, it may answor their purpose, but the practical re.
sult deducible from the trial is not apparent.

The nonsense of allowing three men to bang, and chisel,
and hammer for hours to open o eafe, i too ridiculons 1o
marit serlous consideration,







