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Leon’™ Kimasthoene,
People who live on the land and never visit the seashoro or
brave the dangers of a sea voyage, have very incompetont
ideas of the force of combined wind and water. The forco of

a mass of water, 08 a wave thirty or forty feet high, "'"Vi"’zi

even st a slow rate may be imagined, and possibly some idea
of its effeets on an obstacly in its course estimated from the

descriptions of travelers ; but the fact of the immense force |
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Within the dike may bo orected mills of | into plates of the required thickness by 8 veneer saw, Th
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mitted to pressure, whoerebhy grains of not ln--rv'l_'.' definite and

of the wave,

up power.

Now,to return this water to the sea the inventor proposes a | varying size, but definite and unvarying shape (a matier of
canal of a zigeag course, leading from the tail race of the | some moment as influencing the constancy of impaction), re-
mill to the sen through the embankment, the canal at ita de- | sult, Graing are thus evolvad at the very commencemont of the
bouchure widening and having a number of piers, arranged ! manufacturing operation, unlike what happens in the case of
like the alternate squares on a chess board, The object of | black gunpowder, wherein the operation of grainage is the last
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LEON'S KIMASTHENE, A PATENT CONTRIVANCE FOR USING WAVE POWER,

ry. It has been stated that the waves of the Atlantic, the
“ gtormy ocean,” are at their fiercest, only thirty feet high ;
from our experience we incline to a much higher figure.

This, however, is merely the wavg on the wide ocean with-
out an obstacle to resist its course, but when sufficient resis-
tance is offered, it is wonderful how high the wind’s foree
will earry the water. Weremember the storm of April, 1851,
which swept away the Minot's Ledge lighthouse, off Cohas-
sot, Mastachusetts, and lasted threo days -and nights. We
then, from Lynn beach, saw tho waves carried up the face of
the rocks, off the peninsuls of Nahant, sixty feet high, and
at least twenty feet above, and thrown in spray over the land.
At tho entranca of the Cromarty Firth Scotland the wayes, in
northeast storm, meeting the obstacle of the precipitous rock
known as the “ South Sutor,” rise to its top, not less than one
hundred and ten, or one hundred and twenty feet. The ob-
ject of the plan shown in the pecompanying engraving s to
utilize this uplifting power of the wind-driven water for pur-
poses beneficial to man. If waves impelled by the winds
will leap up procipitous rocks, they will ris muech higher
when the surface on which they strike is curved to present
an casy ascent, Such is tho design of the breakwater shown
in the engraving.

It is the invention of s Spanish engineer, J. Ruiz Leon,
and was pstented in the United Btates, March 80, 1869, 1He
deseribes its coustruction and operation substantially as fol-
lows : On the ses coast he raises o hollow dike, the exposed
fuce of which s curved, the base being au inclined plane con-
tinued soveral feot below the sea lovel, and being pierced
with & series of conduits, the inner ends of which are provid-
e with valves opening o the Inclosed space, or resorvoir.
Phose valves allow the entranco of the water from the surf,
but prevent its escape 1o the sea b the wavo rotires. Thus &
quantity of water passes into the reservoir at each uplifting

of the waves and to allow the water to be discharged at the | invariably glazed, the last absolutely. The punched grains, be-
ordinary ocean level, Already has this plan been successful- | ing collected in & mnss, are subjected to a treatment of chemical
ly applied on the island of Cuba. Where the tides are insig- | washing, whereby calearcous and various other impurities are
nificant in hight this device yields the best results. Where ’ soparated, leaving hardly anything behind save pure woody
the tide creates great differences of level it is necessary to | matter, cellulose or lignine. The next operation has for its end
modify somewhat the plan, by placing the wheel on w float- ' the conversion of these cellulose grains into a sort of incipient
ing platform or raft, The patentee thinks that it will not be | xyloidine, or gun-outton material, by digestion with a mixture
difficult to create a power by his plan that will be equal and | of sulphuric and nitric acids. Practically it is found that ab-
continuous all the year round ; n simplo method being to | solutely porfected xyloidine (of which ordinary gun-cutton is
store up water raised in storms in a reservoir to bo used in | the purest type), not only decomposes spontanconsly by time,
scasons of comparative calmness, the chief products of combustion being gum and oxalie acid,
Further information may be gained by addressing J. Ruiz | but it is moreover liable to combustion of a sort that may be
Leon, care of J. N. Paulding, 80 Broadway, New York city. | practically called spontancous, soslight and so uncontrollable
are the enuses suflicing to bring it about, Cellulose, or woody
matter, otherwise tormeod lignine, partially converted to xyloi.
| dine, is, Captain Schultze affirms, subject to neithor of these

We condense from an English exchiango o deseription, of | contingencies.  Chemists will understand that, inasmuch as
the white, or rather, tawny-colored powder lately dovised hy \ the wood used as a constituent of the Schultze gunpowder is
Captain Schultzo of the Prusaian service, and which, under tho | not charred, its ariginal hydrogen is left, and by and by, at
anuspices of at least one London gunmakoer, is finding largoap- | the timo of firing, will be necessarily utilized towards the
plication nmong English sportsmoon,  I'he progress of man- | gaseous propulsive resultant, Next, washed with carbonate
ufscture is suld to bomost safe, as it s most ingenious, Only at | of soda solution and dried, an important clreumstanco is now

vmer—— D P

THE SCHULTZ WHITE GUNFOWDER,

the final stage of making this gunpowder is the process subject | recognizahle.
to any explogive contingency. In illustrationof this, the toliow- | The gmins, brought to the condition just deseribed, nrv
ing eireumstance should be stated ; in July, 1868, the manu. | stored away in bulk, not necessarily to be endowed with final
factory of Captain Schultze at Potsdam, near Borlin, was con. | explosive onergy until the time of package, transport, and
sumed, burned quictly to the ground-—burned, not exploded. | copsignment.  Only one treatment has to be carried out, and
The aceident is altogethor unprecedented ; nothing like it | it is very simple, The ligneous gralns have to be charged
could have happened to n manufactory of common bluck gun. | with a certain definite percentage of some niteate, which is
powder, fdum‘o by steeping them in the nitrate solution and drying.
We now come to the process of manufacture. The inventor | Ordinarily a solution of nitrate of potash (common saltpeter)
beging by taking woy of the common woods (he keops the | is cmployed ; but in claborating cortain variotios of white
woods steeped in water) which have acquired eelobrity for | powder Captain Sehultze prefers and uses nitrate of baryta,
ylolding gunpowder charcoal, and sawing them transversely | Huviog troced the new powder to its fuanl stago, we may
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contemplate it undor

theoratical and practical.  Review of the ehemical agencios

involved, or that may be ovolved, sugrosts the reaction, espe- | the second,  As soon ax the liquid io the body of the second

pecinlly under prolonged moisture, of the sulphur and niter
ol ordinary powder, whoerehy sulphide of potassinm should
result. Practico is confirmatory ; under thoe condition indi.
bated, sulphido of potnssiom, more or less, does resolt, and
proportionate to the extent of decomposition is the powder
deterioratod.  Inasmuch as the Schultze gunpowider is wholly
dovoid of salphiur, 80 is the particular decomposition adverted
to impossible ; and theory, at lenst, fails to suggest any other
ducomposition as probable or evon possible,

The specific gravity of the Schultyoe gunpowder may be
ronndly taken at half the specific gravity of ordinary gun.
powder; or, in other words, for equal woights of the two, the
bulk of Sohultze's powder will be double that of its rival, Hore-
upon an important question s raised, the dreift of which will
bo obvious to any practical gunnor,  Is the availuble projectilo
foroe of one yolume of Schultze's powder eqaivalent to the
available prajectilo foreo of two volumes of black powder? If
not, it may be averred with tolerable confidenco that the new
materinl could never come into extensive practical use as a
gunnery-projectile,

This consideration secems to have boen duly considered by
Caplain Schultze. His powder isso devised and elnborated that
each effective charge shall occupy equally the same space as
a charge of common powder would have oceupied. All his
gunnery arrangements, therefore, are taken on the basis of
matching volume against volume, the equivalent in weight to
one volume of his powder being two volumes of ordinary gun.
powder. It has taken fair hold on the English sportsman’s ap-
preciation, as before stated; bat, as may be assumed, there
are drawbacks, real or alleged, to its use, otherwise it would
have gone further than it has to replace ordinary black pow-
der. The chief disparagemont alleged against it, is the diffi-
calty, rather than the impossibility, of measuring out charges
with the accuracy needful to practice, It is necessary to weigh
the charges, gunmakers aver, it identity of resunlt be contem-
plated. - This allegation, if well borne out, implies a serious
defect. Practical people will grasp its full purport, however
much the unpracticed may make light of it.
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BEET ROJT SUGAR.

No. IX.

TecENOLOGY.—PART VI.

CONCERTRATION OF THE JUICE,

The concentration of the juice of the beet root tothe point
at which the sugar will most readily crystallize, is not effect-
ed in a single operation, but in two or three successive ones,
separated by filtrations.

This concentration or evaporation of the juice of the beet
is effected in most modern factories by means of vacuum pans,
which, if not identical, are analogous to the one described
and illustrated by us in our last article. The theory of the
vacuum pan is very simple, being based on the fact that the
juiee boils at a temperature of about 212° Fali. under the
pressure of the atmosphere (15 1bs, to the square inch), and
that as this pressure is relieved, so is the boiling point pro-
portionately lowered. By causing a partial vacuum within
the pans containing the liguid to be evaporated, the pressure
is thus reduced below that of the atmosphere, and it becomes
possible to boil the juice at temperatures much below 212°
Fah. The heating being done by steam it will be seen that,
if, for instance, we make use of waste or exhaust steam from
the engine and “returns,” which has a temperatore of at
least 212° Fah., for the boiling of the juice in the first pan
with no vacuum «t all, this steam will, after it has left this
first pan, and although it has logt a portion of its original
heat, still retain enough of it, say 190°, when it has penetra-
ted into the next pan, as will boil the juice in this second pan
in & comparatively slight vacuum, and will, after having
been used here, still retain heat enough, say 150° Fah., to
botl the liquid in the third pan under the influence of a still
more perfect vacuum.

In our practice the concentration of the beet root juice is
nearly always effected by means of exhaust steam, costing
nothing, and in a series of pans with respectively increasing
vacuume. The time it takes to bring the juice to a certain
degres of concentration depends upon the temperature of this
juice, on that of the steam used for boiling it, on the extent
of heating surface, and on the degreée of vacuum within the
pans. An increased heating surfuce, a more perfect vacuum,
or hotter steam sccelerates evaporation, and as a corollary,
the larger the heating surfaco and the more perfect the
vecuum the less heat will be needed in the steam. The greater
the difference of temperature between that of the juice and
thnt of the steam, the more rapid will be its transmission
through the pipes or coils of the apparatus. The pressure
in the lost pan is reduced, that is, a partial vacoum formed,
by injecting cold water into a condenser, which, through a
wide pipe, is placed in direet communication with it. As at
first, however, when the boiling is begun, the pans and heat-
ing spaces are filled with air which the ipjection water will
not econdense, and which it is essentinl to draw off ; this is
done by means of an air pomp communicating with the con-
denser, This pump, when subsequently the boiling isin full
activity, is used for the purpose of extracting tho spent steam
and water of condensstion, whith preserves the vacuum
within the pans,  The injection eock must necessarily be
closed while the pump is drawing the air out of the pans.

A vacoum must be cansed, not only in the upper bodies of
the pans, but nlso in the heating or stenm space, and these
aro sll connected for this purpose with the eondenser by
mesns of ﬂp'd'tl sonduits,

the light of two distinet soratinies—

Scientific Mmevican,

As soon na the julce hogine to boil in the flrst pan, the vapor

begins to boll, its vapor and steam drive the air from the see-
ond into the third body, and when, lastly, the third pan begins
to boil, its contained air, steam, and vapor are carried off di-

Tho injection cook of the condenser mugt bo slightly opened
just at the moment when the juice beging to boil, in pan No,

thie cock is then gradually opened wider and wider ns the
Juies boils successively in pans Nos, 11 and 111, and is loft
wido open during tho subsequent regulur working of the
whole apparatus.  The air pump s also allowed to continue

ﬂl‘n(‘ll.

Although the three pans are in direet cormmunication with
each other, and the condenser, n mean or averago degroo of
vacuam is not produced through the whols apparatus, ns
might be supposed, but o different state of things oxists in
each separate body; the most perfect vacuum taking place in
the last pan, while it is null or nearly so in the first. The
causo of this difference is due to the variable spead of evapor-
ation in the three pans,

If the “return " steam used for heating the pans hng n
temperature of over 212% Fah. no vacuum is needed in the
first body, as it wonld cause the ebullition to be too violent
and the contained liquid to “ prime.” If, however, the tom-

to be produced in the first body by means of a special pump
acting on the second body,

In practice the lignid in each of the three pans has a differ-
ent density, the thinnest being found in the first body, and
the most concentrated in the last body, The process of evap-
oration js continnous through the whole system, the juice
flowing constantly into the first pan while it rans out as
“clear sirap” from the last pan, whence it is received
in a montejus, which forwards it to its further destination.
The vacuum causes the flow of liguids from one pan into the
other, and also draws it into the montejus. For this latter
purpose this montejus is connected with the condenser by
means of a special pipe or simply by uniting it to the vapor
chamber of the third pan.

The pump attached to the condenser for fresing it of steam
and condensed water being at the same time employed to suck
air, is for this reason called the  wet air pump.” This pump
cannot be too carefully constructed, and must be powerful in
its action, 80 as to preclude all possibility of the rising of
the water of condensation into the pans by its accumulation
in greater quantities than can be drawn off in a given time.
In many newly-erected sugar factories the “wet pump” is
now entirely done away with, and the water of condensation
disposed of by another appliannce. For this purpose the con-
denser is placed at such a hight that the pipe for the egress
of the water of condensation can be made to run down from
a hight of from say 36 to 88 feet, while its lower extremity
plunges into a small gbasin of water. This contrivance is
connected with the upper portion of the condenser where a
“ dry air pump” needing very much less power than the
“ wet air pump,” produces a partial vacunm. The water can-
not rige in the pipe above the basin toa hight of more than
32 feet without overflowing, as it is balanced at this hight
by the weight of the atmosphere; it forms, in fact, a real
water barometer in which the water rises only to a hight de-
termined by the extent of the vacuum caused by the injec-
tion water in the condenser, but which can never exceed 32 feet,

This is a simple, cheap, and eflicient contrivance, which
we highly commend to both sugar manufacturers and re-
finers.

The triple-effect pans have latterly been, to a considerable
extent, replaced by “ double-effect ” pans, heated by exhaust
steam alone, and are found to work satisfactorily. Their
heating surface is calculated at one square foot for every 100
1bs. of beet root worked up per day, go that it would require
1,600 square feet of heating tobe surface for the pans of &
150,000 1bs, per diem factory.

The modern arrangements for obtaining tight joints and
for allowing the cleaning of the pipes, have, thanks to rubber
plugs and rings, been much improved on in recent times,

Without entering into lengthy details, which could only
find their place in o complete treatise on the manufacture of
gugar, wa cannot possibly deseribe the many dispositions
which have been given to the bodies of vacunm pans (which
are often horizontal instead of upright, as we have shown
them in Robert's armangement), nor ean weo cither indicate the
variations in the form and construction of condensers and of
their pumps. We advise persons who might wish to estab-
lish a beet root sugar factory to have their vacuum pans and
necessary apparatus made by only a first-class manufacturer
of beet oot sugar apparatus, one whose reputation and busi-
ness depends entirely on his keeping pace with all the most
recent improvements, Several such firms in Europe have
aequired in this connection a world-wide celebrity, and some
of them have ngonts in this city, from whom all desired in-
formation can easily be obtained.

As a general rule, in practice, the “return” steam s ad:
mitted into the first body of the vacunm poan with a tempoer
nture of about 220° Fah., into the second with o temperatucoof
about 172° Fah., and into the third with a temperature of
about 154 Fah.

The heating surface in square feet needed for the concens
tration of the liquids in vacuum pnans is caleulated on the
hasis of from 16 to 20 1bs, of water avaporated by every squiare
toot,

The “ first” or “clear girups” run out of the pans mist

mark from 94° to 98° Bauméi  In order to galn all possible

T ————

l""(‘”.\' in(u the m»mlnnm-r, and ||r||w|\ out of i [,‘- ”10 pump, ,

L., or as goon ns the steam from No. 11, renchos the condenser ; |

: : : ;
doing some amonnt of work through its cock being partinlly

perature of this steam be 212°%, or lower, a partial vacuum has |
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advantages, the pipes and internal contings of the heating
apparatus must bo kept bright, eloan, nnd free from seale,

If violent “ priming "' takes place, which must L consiant.
Iy watched for, n small quantity of molted grease 18 run on
to the upper surface of the boiling liquid, throngh smnal)
grease cocks, this allnys the tendency to fonm, Grease must
be used ns sparingly ae possible, as it interforos materinlly
‘ot later period, with both the action of the bone black inthe

filtors and the “ boiling down ” of the sirups.

The eiraps marking 24° to 28" Baumé are colleeted into

the montejus, and are from thenee conveyed to the reservolirs
| of the filters, and from these through the bone black in the
filters, in n manner wo shall deseribe in our next artielo,

| It i then roady to be taken to n gecond vacaum npparatns,
singlo, double, or triple, where it is farther concentrated to n
consistoncy, which is generally indicated by a density of
from 40° to 42° of Baum&'s arcometer,

The less dense are the concentrated second girups after
boiling down, the larger will be the grain produced from
them ; and on the contrary, the denser these “ gecond siraps"
tho smaller and finer will be the size of the graing or
erystals of sugar subsequently produced from them. In order
to obtain large and evenized, regular-shaped erystals the
boiling in the second vacvum apparatus must be earried on
slowly and quietly.

The right degreo of concentration is practically known to
o good sugar boiler by the “ thread " test. This consists in
taking up between the thumb and fore finger a small quantity
of sirup and drawing it out as a thread by spreading the
fingers. The length this thread attains before breaking, and
the “ hook " it makes at its broken ends allow of his judging
very accurately when the sirup has reached the desired econ.
gistency. :

From the boiling pans the sceond sirups are taken to vats,
tanks, or ‘‘ crystallizers,” where the sugar is left to deposit.
itself in a solid form, which afterwards allows of it being
freed from the surrounding liquid molasses,

The specifications for the evaporating and boiling depart-
ment of a beet root sugar factory working 150,000 1bs. of beet
per day, would be as follows :

1. A triple effect copper vacuum pan. with condenser and
all fixtures complete, and 1,200 feet of heating surface, suffi-
cient for the working of 160 000 Ibs. of beets per day. Cost,
$4,800.

2. One horizontal wet air pump, with its special 10-horse
power engine, Cost, $1,460. |

3. One iron vacuum pan, boarded with wood, triple coil
pipes, with heating surface of 200 feet and capacity of 250
cubic feet, with cast-iron condenser. Cost, £2.200.

4. One horizontal wet air pump, with its special 6-horse
power engine. Cost, $1,040.

5. Two iron coolers, each of a capacity of 750 gallons. Cost,
$320. p

6. Four reservoirs, each of a capacity of 1,000 gallons, and
one montejus of a capacity of 50 cubic feet. Cost, $250.

Total cost, in gold, of the concentration and boiling depart-
ment of a 500-acre beet root sugar factory. Cost, $10,070.

The filtration department of this same establishment would
comprise : e 0

1. Seven filters, 15 feet high, donble-bottomed, with syphon
tubes, copper pipes, juice, and water cocks, ete, Cost, §2,000.

2. An “organ " set of pipes and cocks for distribution of
juice, sirup, water, ond stesm, Cost, $350.

8. A triple gutter sbove and one single gutter below. Cost,
$250. i
‘2‘2. Two feed reservoirs, each of a capacity of 760 gallons,
with their cocks, ete. Cost, $110. .

5. Three reservoirs, each of a capacity of 230 gullons, Cost,
&ggm cost of the filtering department, in gold, 2,910,

— > —

Commercial Value and Purity of Coal Gas,

The commercial value and purity of coal gas depend:

1. On its illuminating power.

9. On its freedom, to a gertain extent, from ammonis,

3. On its freedom from sulphureted hydrogen. .

4. On its freedom, to a certain extent, from sulphur in any
form other than sulphureted hydrogen.

5. On its freedom from carbonic acid, p

Tiluminating Power—~1It appears from documentary evidence
that in the very early days of gas lighting the construction of
burners was well considered, and the conditions necessary for
the production of the best effect thoroughly‘nndemood, bqti;
spite of the reiterated teachings of eompqtent wmen, burners
crroncons constraction have during many years becn pro
duced in great numbers. Forty-three years ugo, Chrisugn
and Turner published n statement of their oxperiments, tho
conclusions deducible from ywhich the nuthor of this paper lns

mmarized as follows : _
lml. That up to a certain maximum consumption for e:;h
burner, the light inoreases in o much greater ratio than the

sumption of gus, |

cox;. Th!:\t for each burner there Ia'nooﬁnindgeqf flame whiok
{s most economical—a corollary of the first proposition. |

8. That in argand burners the size of the holes and t;i;h'
distanco from cach other are of the utmost importance. :
holes should bo 8o near to each other that the flamo m‘l?s;d |
Cits Lase.  For gas sp. gr. 550 to 650, the holes .ohquldfb?m &
inch dinmeter and abont 1na100thpaotun*in°b\;w$‘w£
of a higher gravity, the holea-'dhouldf‘bd’.l W in s !

4. That the size of the central tpmmof‘n“@?dd‘;:"
clges an important influgnee on the amount of light yielded.

flaue becomyes tinged with yoflow dnd 8 neaf to thlpdnh!
smoking, -

6. That the groatest amount of light {s obtained when the
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6. Thut tho glw ohlmnoy ghould bo propnrtlmu «d to the ! vapors, but also the lightest of nll gases, oxeopt hydreogoen and : ,.w and enst iron ; but the work for the sm: alter and metallur
nlu of the burner and the conmmptlon desired. tammonia, To this elreumstance the soft and te nder beauty | grist does not ¢ nd here; the pig iron is trans sformed into wronght

7. That consnmers, generally, cannot burn the gas in such  of the elouds of an atmosphero is mainly to bo aseribed. Liron and steel, and for this reason the value of the cast and
manner us to prodocoe the best effoct, on account of the linbili- The sphericity of the clowd, particles may be inferred from | bar iron, and the various Kinds of ste el, must be taken into
ty of the flames to smoke, ‘ their doportment under the luminous beams. Thoe light which | congideration. The more developed the industry of a country

These propositions really compriso all that is known re- | they shed when sphorical is continuous, but clouds may also | g, the groater will be the demand for iron in general, and
specting the principles which should govern the construction | be precipitated in solid flakes, and then the incossant spark- lmun particularly for cast iron, Most freque nily the demand
of gas burners. The sixth proposition is impracticable of ap- lingnl‘ the cloud shows that ita particles are plates, and not | of cast iron varies between one fifth and onethird of the
plieation, Narrow chimneys aro apt to becomo partly fusod | spheres. Bome portions of the same clond may be composed | whole fron consumption, and the cost of cast iron ware can
and opaque, they are liable to frequent breakagoe, and flames | of spherieal particles, others of flakes, the difference being at | be rated at the average price of five florins (one tun at £50
inclosod in narrow chimneysare apt to smoke on the least dis- | onco manifested through the ealmness of onoe portion of the | gold). The price of bar iron varies betweon three and fifteen
tarbance. cloud and the uncasiness of the other. | floring, Lut the real aversge can, at most, bo rated at five

Among the teachers on the subject of gas burners may be — _— | florins, the price of the common English kinds being decisive

mentioned Clegg, Peckstono, Alex, Wright, Lowis Thompson,
Dr. Lothoby, and Henry Bannister. Alex. Wright stated that
of burnors equally suited for the gas, and consnming it at the
same mte, the most advantageous is the argand, next the bat-
wing, and then the fishtail, "That the larger the quantity of
gas properly consumed in a given time from a burner, the
greator is the light given per cubic foot. That the best rosults
arise with a well formed but flagging flamoe, and the worst
with an irregular, wiredrawn flame.
in 1851, every burner has (1st) a cortain fixed amount of gus
which it will consume to advantagoe ; and (2d) gives its maxi-
mum effoct where the flame is on the point of smoking, That
the quantity of light is greatest with the argand, and tho in-
tensity with the fish-tail. Poor or common coal gas should
issue more gently than rich or cannel coal gas, and from
burners with larger holes than those for the latter gas,

The yellow-tinged flame, the flagging flamo, and the gentle
current, all mean the same thing—viz., low pressare ; and MM
Damas, Regnault, Andonin, and Berard, have established asa
general Inw “that the greatest illuminating power isobtained
with low pressures,.and the maximum light with pressures,
equal to *079 to -12 of an inch head of water.” They further
state that batwing burners of the same diameter, burning the
same quantity of gus, yield more light when the slits are wide

—1-36th of an inch gave them tho best results. The diame- |

ter of the burner should be proportioned to ths desired rate of
consumption, but is less important than the width of slit.
That single jet burners are very disadvantageous. That a
fishtail is not much superior to two single jets, with holes of
the same diameter, if the holes be very small. That the fish-
tail is generally inferior to the batwing. That argn.nd burn-
ers, of almost the same appearance, many require to burn
double the quantity of gas to give the same quantity of light,
which is depenfiant upon, 1st, the width of the jet holes or
slit; 24, on the number of holes; 8d, on the actual and rela-
tive dimensions of the apertures by which air gains access to
the interior and exterior parts of the flame ; 4th, on the hight
of the chimney.—Mechanics' Magazine.
—— > o—

mmmx AND PHENOMENA OF CLOUDS,
BY J. TYSDALL. L.LD., F.RS.,

is well know that whensueeivc filled with ordinary
undrie 'iul:in exhausted, o cloudiness, due to the precipitation
ofnqm:md!mud in the air, is produced by the first
few strokes of the pump. It is, as might be expected, possi-
hlgtomdmdﬂn this way with the vapors of other
liguida than water,

In the courss of some experiments.on the chemical action of
light, I had frequent occasion to observe the precipitation of
such elonds in the experimental tubes employed. The clouds
were g1 in two ways, One mode consisted in opening
the ‘between the filled experimental tube and the air
vm.ud then simply dilating. tho air by working the pump,
In the other, the experimental tube was connected with a ves-
Qalol'm-hp. whﬂethowbeWnntbe vessel and
tube could be closed by a stopeock. The vessel was first ox-
hsnlt«l. Turning on the cock the air rushed from the ex-

‘tube into the vessel, the precipitation of a cloud
ﬁﬁbﬁ; ﬁo tube being n consequince of the transfer.
mcb\ﬂlﬂiﬂl differed from each other in
lumhmnm. which is, of courss, to be referred to the
different reflective energies of the particles of the clouds,
which were produced by substances of very different rofrac-
tive indicos.

~ Difforent clouds, moreover, possess very different degrees of

tability, Somemelt away rapldly, while others linger for

m&mmﬂ tube, resting upon its bottom as
MW%GW of snow,
m.m in texture, A certain ox-

angion is n to bring down the eloud. The moment
Wﬁuﬂm, the mass of cooling nir and vapor may be
garded s divided into a namber of polyhedra, the particles
the bounding s of which move in opposite dirce-

‘ “ ' setain,
ery clou Mﬂb Jins eonsumed a polyhedron of vapor
its formation; as ,ﬂhmu!ﬁdthﬂhodwottho particle
m not only on the size of the vapor polyhedron,
't :ﬂlﬂ!m of the density of the vapor to thit of

Wth APOF W
1 , the elond partiole would bo smaller than
mmwmmnqmughu
ol may b taken as roprescntative of a great
sthers, specific gravity of this lgnid is 085 ;
o m ol ',mvltyoﬂuvuporlw% that of
mu Now, as the sizo of the cloud parti-
artional to the spocific gravity of the vapor,
to the specific gruvity of the lquld,
mn that, assnming the slze of the v
Both caxes to be tho wame, the size of the
- Mwbommﬂm: six times that of
d.qlmcbud. doous vapor 18 without
10 thaso particolare—it hﬁc&ﬁ»umw of al)

Lewis Thompson said |

light and the liquid heavy, other |

For the Sclentifie American,

STATISTICS OF THE PRODUCTION OF IRON,

NY PROY. PETENR TUNNEN.

In order to illustrate the uupurmnm_ of iron among other
metals and non-metallic products of mines, it is necessary to
condense the yenrly statistics of the total mining production
of the world. Statistics of this kind have been given by
several writers, but none of them can be said to be strictly
unobjectionable, It is even difficult to obtain the ever-chang-
ing figures from those states in which statistical records on
mining are kept and collected regularly, and with the ut-
most eare ; and from countries where statisties are negleeted,
only approximative figares can be secured.

Daring the last thirty years, I have myself taken a lively
interest in these figures. As a member of the jury of the
metallurgical department of all the international exhibitions,
I was favored with the best opportunitics for obtaining the
most accurate information upon the subject that could be se-
cured. I now publish the following synoptical table, the
ficures of which aro chiefly transcribed from records of the
years 1861-5 as a result of my rescarches and observations :

MINING PRODUCE OF THE WORLD IN APPROXIMATE FIG-
URES, EXPRESSED IN GERMAN CWTS.
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Theso lgm by thouualvu do not provo the relative im-
portance of fron. In order to form w right ides of its real
value, thoy must bo convertod into figures, comparablo among
each other by means of roduaction o s mathomatical standard,
which can bo esslly understood all over the world, that is,

with the money value of the produce montioned in the table
above. With rospect to tho procious metals, the avernge value
I8 nearly oqual in all coantries; thore Is, however, n vast dif-
ference of prices lor the common metals, the salt and mineral
fuels in the varlous countries, The price of the German ewt,
of anthragite and lignite averages in the various countries
from B to 50 kronzers, silver Austrinn currency (the tun from
50 cents to 5 gold). Inorder to determine the average price
of coal, the price of the English coal muy be considered ns
decislve as ropresenting more than half the aggrogute pro-
duction,

In view of this fact, 20 kKreugers per owt, or two dollars gold
per tun can be assumeod as the average price of eoal.

in fixing the standard.
The manufacture of steel hns increased congiderably during

the last fow years; formerly it was one-fifteenth, now it has
probably reached to onetenth of the bar iron production.
Tho ewt, of steel varies {rom six to thirty florins per cwt, (or
from $60 to 8300 per tun), but the average may be fixed at
ten florins (8$100) per tun.  In view of this great variation of
the kinds of iron and the consequent variation in the prices

of the same, and considering the loss in the weight which is

consequent upon the transformation of the pig iron to cast-
iron ware, and of bar iron into steel, the price of four and =
half floring per cwt, ($45 per tun) appears to be a fair average
for this metal.

Attention may be called to the fact that the anthracite and
lignite, used in the smelting of iron and steel, have to be de-
dueted from the whole production of coal, but the deduction
will be, instead of five cwts, of coal for every one hundred
pounds of iron (which is the actunl amount of coal required
for the smelting), on account of the partial uso of veg.table
fuel, only three to four cwis. for every one cwt. of iron.

The pound of gold (German mint pound) commands the
price of 675 florins ; the pound of silver (German mint pound)
45 florins.

Copper, at the mines, costs 50 to 60 florins (average 5§7),
becanse the better brands predominate.

Lead varies between 10 to 15 florins per ewt., average 12
florins.

Zinc varies between 3 to 7 thalers ; average 6 thalers, or 9
florins per ewt.

Among the other memls, which are not quoted in the above
table on account of their minor significance, the mercury may
be considered as the most important; then tin, platinum, an-
timony, nickel, ete. Their yearly production may scarcely
exceed in value the sum of thirty million florins, or one
hundred and fifty million dollars gold,

g ——~ > —

The Value of EBralns.

Working as an ordinary hand in a Philadelphia shipyard,

until within a few years, was a man named John L. Knowl-

ton. His peculiarity was that, while others of his class were

at the ale houses, or indulging in jollification, he was inces-

santly engaged in studying upon mechanical combinations.
One of his companions secured a poodle dog, and spent six

months in teaching the quadruped to exccute a jig upon his
hind legs. Knowlton spent the same period in discovering
some method by which he could saw out ship timber in a
beveled form.

The first man taught his dog to dance—Knowlton, in the

same time discovered a mechanieal combination that enabled
him to do in two hours the work that would occupy a dozen

men, by slow and laborious process, an entire day. That saw
is now in use in all the shipyards of the country. It cuts a
beam to a curved shape as quickly as an ordinary saw-mill

saw rips up a straight plank.

Knowlton continuned his experiments. He took no part in
parades or target shootings, and in a short time afterwards he
geoured a patent for a machine that turns any material what-
ever into a perfectly spherieal form, He sold a portion of hie
patent for a sum that is equivalent to a fortune. The
machine was used cleaning off cannon balls for the Gov-
ernment.

When the ball comes from the mold the surface 18 incrust.
od, and the ordinary process of smoothing it was slow and
woarisome, This machine almost in an instant, and with
mathematical accuracy, peels it to the surface of the metal, at
the same time smoothing out any devistions from the perfect
sphoeroidal form,

The same unassuming man has invented a boring nachine,
that was tested in the presence of a number of scientific gen-
tlemon. It bored at the rate of twonty-two inches an hour,
through a block of granite, with a pressure of but three hun.
dred pounds upon the drill, A gontloman present offered
him ten thousand dollars upon the spot for a part interest in
the Invention, In Europe, and the offur was then accepted.

The moral of all this is that people who keep on studying
aro sure to nehiove something. Mre. Knowlton doesn't con-
sider himself by any means brilliant, but If onco inspired with
an Idea, he pursues it until he forces it into tangible shape.
If overybody would follow copy, the world would be less filled
with idlers, and the stroets with grumblors and malcontents.

- -

Tur Frexon ATLANTIO CABLE—The manufacture of the
French Atlantle eable is rapidly approaching completion, Up
to the 14th of April the total length manufsctured was 8,084
pautleal miles—about 224 miles of the seotion Intended to
bo laid between Brest and 8t Pierre, and 716 miles of the see-
tion between St. Plerre and the United States. Only 474 miles
of the former seotion and 47 of the latter romaln to be com-
ploted,  The whole longth of the core for both seotions w
finishied April 15th, at the Gutts Percha Warks. The
Fastern has taken on beard 1,750 miles of the first mlon

The figures for the iron nearly all refor o the welght of

the steannet Scanderia 480 milos of the second section,




—————————————————————————————— )

324 Sreientific Amvevican,

—l L2

[May 22, 1869,

Improved Selr-xi | | |
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T : iding Adjustable Flow. | termod & now edition, The old act ran as follows: * The|or Crovd
10 objeot of this devico, ns stated by the inventor, Is to | fagades of housos aro to bo kept in good r Sl '”~ .‘ : | O Iru,\c ons, and that many eclustors of habitations are
.5 . ¥ \ ‘ - oL . ’ : DN oD 3 10V nro y L ‘!' . St e E . ) e .
provide a simple and conveniont arrangement for adjusting | be rabbed, plasterod, painted, or the surfaco oither renew " | 'f |lt wor cities nor towna,  Then naturally follows the question
\ _ : ’ : ‘ 0 T oronowad | o 4
plows to the varying width and depth of the furrows, a8 may | by cleansing in somo manncer or another, at least ones | ey l".\;
be required, Two views are ghown in the accompanying il-| every ten yoars, at the oxpoense of the pro »r:u tor | A no ol P L
: - . : ) v, & ) .
lustrations,one exhibiting one sideand the other the opposito | plinnce with this regulation will suhject llho ofli mling'm “':' ‘ { |
. » ’ ) . . . " - . [ " I .‘v IIII)H r'."‘.“! ‘ . \ : & . o -
side of the plow with the truck attachment. The plow itself | to a fine not exesoding £5. Although the legislation Hnlm in- | tem of M, D I;'lt' I;M “2"“ o ”"r- AUROR Y AR
‘s an (\hl]l\“ry ]‘l()\". 8‘[("\ ns is “““v".l].‘v “m“lo‘ ’“o “"(“-h““."t Hi’\'l'(l on 'l“' L'(‘Il\‘r[\l l”"”""l'.l.‘ ”“. ‘”\N‘“.”'“r =3 l”‘ ,I, . ,' tl AL ' l'ill‘ ' W ll":ll Wans ('xp]"“ll“l ‘U n '"““'."l“ (lr “l'n.
. : ' thus oporandy, | tHHemen practically intere ] \ RAWRLA vt
boj““ cnpnblv of l\p]lllt‘l\ﬂﬂll as well to plll\\'ﬂ AW 1 uso a8 t”! or means of |Hl!.“ll‘,{ the l!rilll'ilnlu' into execution, was loft alto. | oveni 'l’ ; 'l" : U “"" 9 ’:t;o'l o ”"- gt et b SAGITLOD /4
those which may be built to receive the device, This itsolf is| gothor to the diseretion of the owner.  The fu\' rite metl l ('. (“"Lt ”II L aRcily e mpaiags mas AL S R
v : ) ; . . ) Orite moethe { o ) ) 05
very aimpln: it being .mly two wheels of difforont lllmuvlvm,} which has boen succosafully practiced for tho last two y 4 ! 'l g ot r“ l‘,'““l- ':""mrn. the Duke of Castelluceio in the
; 2 d " : a g 4 . . . | : : O yoars, ', chaldr, M, Delbriel's syatem of collpetin L
"“ ‘lmh "“;‘d“md“lxl' e thl‘; larger one o run in tho farrow al- | is that of cleaning the walla by the cmployment of n jet of | s botter known in l“rt)mc: where .itt'am n“‘t" "‘l':"-'"“’;‘_*“(’l"?"
roeady made, and the smatior one ' . W Where 1t 18 practically applied in
to run on the untouched sur- goveral places asvidanes d vapour,
face. By this contrivance any It consists in nsing a vraction en.
roquired depth and any required gine,to which are attached tanks,
width of furrow may be as into which the sewage is pumped
gured, and the share made to by the engine. During the ex.
take und sustain any angle. traction of the sewnge, the mouth
On tho plow beam, in front of the cesspool is covered with
3 anileloth steeped in sulphate
of the share, are bolted t.\m s T mlr- Kot phate O_f
plate sockets, one on each side, l > # 0 s ;" VapOrs..are
: e 0 drawn o rom the tanks 1
the holes in the sockets being )y
means of pipes which communi-

square and vertical. In one, - 3
the shank of the bent axle of cate with the engine farnace in
which they are borned. By these

the small wheel fits, and is se- it §
o me rm
cured to any position by a set i b
plensant smell or noxious vapor

gerow in the sleeve or t.
The other ll::coi:'vs‘ao b:;)c::pm‘ ever finds its way to the air,
. 3 while the sewage in the highe

Iy s \ ' y highest
ilarly secured, the lower end condition for fertilizing purposes

to deal with o limited amount of sewage ¥ OF course

wly will gay, thore are many ways of doing that, We
| admit there are, and we will now point out one of them, the

.4 S

of which embraces the straight
axle o: the large wheel. At the
end of this axle is a slotted arm
the lower end of which embraces
the horizontal portion of the
small-wheel axle, while a bolt
passing through the slotted arm
and the end of the large-wheel
axle, serves to hold both axles in position. By these arrange-

does find its way on to the lands
of the farmers, Depits are es-
tablished where the sewage is
deposited, and from which it is
distributed to the farmers. Oroth.
erwise it is supplied on to their
lands direct from the tanks. In
all this there sounds to our ears—

: water projected under steam pressure, There are many advan- | who have been accustomed to a widely different dealing with
ments either wheel is made capable of vertical adjustment, | tages attached to this plan of proceeding. It not only restores | the same question—a retarn to the old cesspool system, the
and the large wheel may be also adjusted horizontally to gov- | the fagades to their original appearance, but it does not injure | engine doing duty for the horse and men of the old night.mrt.
ern the width between the farrows. The relative positions of | the more delicate, decorative, and ornamental portions of the | But it must be borne in mind that with all our sanitary prog-
the two wheels may be changed to adapt them to a right hand | building, neither does it destroy the then protecting coat | ress there are yet many spots in Great Britain where the sys-
or lefthand plow. Both the uprights are provided with [which the stone has received from the influence of the atmos- | tom would be a great boon, and to these M. Delbriel proposes
marked scales for adjusting the depth of the furrow. phere. By this method we insure the fulfillment of several |its application. That it has proved a great success in France

According to the inventor, & plow with this device is self- | valuable conditions. First, cheapness ; second, the preserva-|is due to the very different sanitary and agricultural condi-
holding, the driver needing only to attend to his team ; any | tion of the more fragile and sculptural work upon the edifice ; | tions of that empire as compared with the United Kingdom.
one who can drive a team can plow better than the best plow- | and, third, universality of application. If, in addition to the | On the whole, M. Delbriel’s system is well worthy of consider-
man with the ordinary plow, without the truck ; an equal | enforcement of some regulation of this deseription, with res- | ation, and, therefore, we subseribe to the following resolution,
furrow in depth, width, and direction; the plowshare being | pect to the buildings in our principal streets and thorough- | which was passed at the meeting in question : “ Considering
self-sharpening as its point is kept always level ; the draft | fares, those in our narrow courts and alleys were brought | the present great waste of the sewage of towns, ete., and the
ligl_xter_. and thus the labor less on the team—the truck bear- | under the same jurisdiction, the result, in a sanitary point of | necessity of diverting it from riversand streams, and the value
ing the load usunally borne by the horses; the weeds being | view, might not be inconsiderable. It has been calculated | of applying it to the purposes of agriculture, this meeting is
turned under and held by the large wheel and axle until | that were the exterior of the buildings in London kept in a | of opinion that M. Delbriel’s system is worthy the attention of
covered, and other minor advantages evident to the practical | clean fresh condition, instead of being nearly black from top |the public, and more especially all persons interested in this ’
reader without special notice. to bottom, there would be a gain of nearly half an hour’s day- | important question, and that it is desirable that M. Delbriel

Patented through the Scientific American Patent Agency |light in every twenty-four hours. shonld issue a translation of his pamphlet,”—Mechanics' :
March 2d, 1869. State and manufacturing rights for sale by > Magazine. .

o —C— S —— A ey e S s A O e

the inventor, Joseph Clees, or J. N. Clees, Nashville, Tenn.
= —
Solid Emery Grinding and Polishing Wheels,

Solid emery wheels have lately come into very general use
for grinding and polishing. When well made they wear
evenly and cut rapidly, and as they require
no redressing, but last until entirely worn
out, they are rapidly superseding the old-
fashioned wooden wheel coated with emery,
and even usurping some of the functions of
the ordinary grindstone.

The engraving presents a perspective view
of a machine for carrying one or two of
these wheels, fixed on the same shaft and
driven by the same belt. A stand supports
two bearings with their boxes, in which runs
a sheft carrying, in the space between the
boxes, & pulley, and on its ends solid emery
wheels. A slotted projection at the base
of either bearing receives an ordinary rest,
such as is used on & lathe for hand turning,
that is held in position by s nut and bolt,
The machine is bolted to a bench at any con-
venient point.

The machine can be used for grinding
tools of every description, is a great saver
of files in reducing and polishing surfaces,
and does the work in cither case much more
rapidly than can be done on the grindstone.
Parties having them in nse commend them
in the highest terms. The wheels used are
those manufactured by the Tanite Com-
pany, Stroudsburgh, Pa. For further in-
formation, address American Twist Drill
Company, Woonsocket, R, L
Cleaning the Exterior of Bulldings. W

This question, says the Mechanics' Maga-
zinie, hns beep recently taken into recon-
gideration by our Gallic neighbors, and
toward the end of last year, an order was issued by the Pre-
fect that the fagades of all dwellings in the 8rd, 4th, 9th, and
10th divigions (arrondissements) of Paris should be periodically
cleaned, the law to take effect on and after May 1, of the
present year. 80 far back as 1852 there was a law promulga-
ted to the same intent, but its injunctions have been so fre-
quently neglected that the suthorities have thought it requi-
gite to call prominent attention to it by igsuing what might be

Collecting and Utllizing Sewage.
The two main points in the sewage question are, the effect-
aal removal of refuse and fecal matter from our dwell-
ings, and its eflicient utilization upon our lands. Upon

these points there exists a great variety of opinions, some ad-
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IMPROVED EMERY WHEEL GRINDING MACHINE.

voeating one method of removal and utilization, and some | wo lhiay R
another, Into the varions methods proposed, saggested, or nnd as & lino can be worked by any polarity, provided tho

in use, we need not here entor ; they are gsufficiently well | whole wire is worked with o like polarity, the °h‘“m our,
known to all who know anything at all about the matter, ‘rents do not prevent the line from being operated d“ﬁng.
We point to our Metropolitan main draingge a8 o sufficient | the violent contest for the supremacy of the one: current or
answer to the first point in question, and to the Croydon irri- the other.—~Journal of the 2'¢WNP"- b ONE

gation works as an cqually sufliclent answer to the second,

But it may be gaid that our citios and towns are not Londons

We are asked if the currents produced on the wires during
these displays are atmospheric, acting direct from these auro-
ral phenomena, thus irmdiating the heavens, and which

o seen, can be utilized and harnessed for human service ;.

MarreR and motion constitute ﬁha visible universe,

— >
The Auroral Currents,

weave their trinmphal coronas up apparently
among the planets? Although there are, un-
questionably, largemasses of electric clouds sail-
ing in the upper regions of the air during the
presence of these auroral displays, yet the fact
that all, or nearly all, interference from the cur-
rents then exhibited can be prevented by simply
nsing two wires instead of the earth and wire,
proves that these currents are caused by a dis-
turbance of of the earth’s normal electric state.
The earth’s ordinary electric tensionis disturbed,
and its currents are, so to speak, scattered by
this induced current from the vast masses of elec-
tricity in the sky, but are ever secking, by the
violent action peculiar to them, to restore them-
selves to their normal condition, thus causing
temporary electric currents of great power and
rapid changes of tension. Thus they enter &
wire from one earth connection in this effort at
rostoration, and are chased back by another from
the opposite extreme, exhibiting the violent and
changeful currents which mark these magnetic
storms. Tho earth, itself, is a groat reservoir
of electricity, offoring no sensiblo resistance to
the entrance of electrical currents, yet varying
in its eloctric tension or condition at different
points. Thiscauses an almost censeless action of
the earth’s currents, and at almost all times
they can be felt upon the wires which they use
to offect tho equalization of their tension. Du-
ring the auroral displays this action is oXo0s8ive.
At the samo timo it can scarcely be regarded a8
incorrect to say that it is the induction of vast
volumes of electricity from the upper air which
causes these extraordinary eurrents which, as

W R Y
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Improved Low=Water Steam Port, motion opens the blind when the position of the handle of the | wo changed that such a man ahinl), hereafter, bo regnrded as a

Eveor since the invention of the steam ongine, the attention | lover will be, as seen, s at F, Fig. 1, makes law, and wsuch a
of solentific mon has been directed to the discovery of means |
to guard against the danger of low water in bollors,

In consequence of the lability of supply pumps to becomo
foul or defective, this danger is always imminent. A groat
number of doviees have been tried, but nothing horototore
discovored was #o ominently practical as to becomo n necossn-
ry appendage of the steam engine and an essentinl of overy
first.class boiler,

The void so long existing is now elaimed to boe filled by
Cochrane's lowswater steam port, constructed in accordanco

with principles of natural philosophy, well understood, and

Pablie sentiment
bly only through fear of the law,

trathful romarks in the Sorge Journed

The different notehes ! dishonest man.

in the eatch, B, aro intended to * bow " or set tho blind ot any | man acts honors

anglo required, and thoe position of the blind is assured in | [We find the sbove '

any position by means of a sot scrow in the boss, D, seen in | gnd Farmm Machinist, publigh d at Cincinnati, ""'! comnmend

Fig. 1. Thus the shutter, or blind, can readily be held either | them to leginlators and others who are wanting in a proper

opensd baek aguinst the building, partinlly closed, or secure- | gppreciation of the rights of inventors.— EDs.

ly fastoned when ontirely closed, A S AN

Patented April 0, 1869, by George A, and John B, Harrls, Warsexs
who may be addressed at l)-’-vrlio-l‘l, N. J. liable to tho atiscks of
- -

Propoerty In Patonts,

Discases of Metal

Tho fact that metal workers are
. h . . Y e ' .

al discases is ndmitted by all me dieal writers. The lead
jors and painters, the metal ague

H]lvcﬁ
colic and lead palsy of pluml

. , . o (Yot rrindors ane
The farmer “ rises up early and eats the bread of eareful: | of brass melters, the pulmonary affections of dry grinders and

) S -
o ¥

thorefore always uniform In action,

A valve Is made, composed of a spindlo
and piston united (10, 12),  The latter is hol-
low, 0 a8 to make the specific gravity about
tho samo as that of water, A chamber is con-
stracted (8) in which the piston moves freely.
The valve seat (9) in the head of this cham-
ber is closed, as the valye rises, by a bulb

ness ;" ho spends his time and his money in earnest efforts to

- = |

(11) on thespindle. A tube (7) extends from
the bottom of tho chamber to low-water
mark in the boiler, When there is a sufficien-
oy of water, thoe steam forees it up the tube
and fills the chamber, This sustains the
piston and the pressare of steam upon the
spindlo and closes the valve. On thoe other
hand, when the water is below the opening
of the tube, the chamber is filled with steam
instead of water, and the weight of the pis-
ton causes the valve to descend and open,
allowing the steam to escape,

Tho action of this simple steam port is
just as cortain as tho laws of nature on which
it rests. It always gives timely notice of low

water, and continues the wamning till the \\ sl e e e T

boiler is supplied. The engineer will be

-—————— - " ——

and the peculiar ails of japanners, Incquerers,
gilders, enamelers, and others who are ex.
posod to the fumes of mercury, lead, or ar-
senie, may be cited as some of the ills that
working flesh is heir to. Dr. William Frank
Smith, F.C.S,, the physician to the Sheflield
Infirmary, publishes his notes, in the London
Lancet, on seven cases of o paralytio affection

needle |miul--rs,

v
Iy
B

which he terms Hephewestic Hemiplegia, or
Hammer Palsy, and which does not appear
to have hitherto attracted much attention.
Two table-blado strikers, a razor-blade strik-
er, & hammersmith, an engineer, o file-forger,
and a gilver-plater, were the patients. With
ono exception, they were either young or in
the prime of life; temperate, healthy, and,
with the exception of the continual use of
the seven-pound, single-handed hammer of

v at
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their trade, exposed to none to none of the
causes of parnlysis. It is satisfactory to learn
that this new disease can be combated by
medical skill, and that in all the cases re-
corded by Dr, Frank Smith complete or par-

tial recovery has followed the use of phos-
—:'—':'," : phorus, iron, strychnia, and cod-liver oil, with

- - g ¥
B
——— -

E—— e ———

absolute and prolonged abstinence from the

greatly relievod, as it performs perfectly and
constantly one of his most important and
onerous duties. It doesnot merely act at the
point of danger, but gives information in time for pumping
tobegin. Hence the boiler may always be worked with safety
at the minimum of water, and with corresponding economy of
fuel. Should this invention be the means of guarding against
all danger from low water, its general use will mark an era
in the history of the steam engine,

The inventor is J. C. Cochrane of Rochester, N, Y., who has
secured patents in the United States and Europe. It is proba.
ble that the United States patent will be placed in a stock
manufacturing company, either in Now York or Boston, unless

COCHRANE'S LOW-WATER STEAM PORT.

increaso the value of his farm, his crops, and his stock.
This property the law recognizes as his, and defends him in
its possession. If a man steals one of his horses the Inw sends
the thiefto the penitentiary and public gentiment says'* Amen!"

The inventor likewise devotes his time and money to the
invention of that which will be useful to this farmer, and
will aid him in the culture of his land or in securing hiscrops.
He invents a reaper which gathers his grain, or n thrasher
which makes it ready for the mill.

While the farmer is producing his crops he is furnishing

forge.

ROWE'S MODE OF FASTENING CARDS TO CYLINDERS

There are two ways of clothing the cylinders of carding
machines : one with sheets, and the other with filletings. The
latter are used for “licker-ing,” “deliverers,” and “doffers,” the
other for the main cylinders. The cylinders are either of
wood or iron ; but in either case the material differs greatly
from the leather that forms the basis of the card. This
ghrinks or stretches according to the temperature and length
of time it has been in use, while the surface of the ecylinder
is not subject to these changes or they are not equal in amount

= superior advantages are presented elsewhere. bread to his family. While the inventor is devising his ma-| . oincident in time with those of the leather. In clothing
L ~ — > chine he is bringing in no bread to his family, but ix exhoust- | 4 o cylinder with sheect cards, the ordinary method is to tack
3 HARRIS' IMPROVED PATENT SHUTTER AND BLIND |ing the means already on hand, and his family isoften in the | 4 edges of the sheets to the cylinder, whether of wood or
= OPENEE AND FASTENER. greatest want. iron ; in the latter case, holes being drilled in the iron and
Openlng 8 s osing blinds and shutters from the inside of Now, which sl'lould be the most sacred in the eye of the plugged with wood to receive the tacks. To strip the cloth.
the houss have formed the subject of a number of patents, | 12" thehorso raised by the farmer, or the invention perfected | jng off such a cylinder and replace them is a work requiring
eome of which are of great merit, but fow of them present by the brain worker? .Certninly it would })e.momlly just a8 | not only time, but skill and experience. In fact, the qualifi-
equal claims to efficiency with that shown in the accompany- | Refarious to wrong the inventor, by appropriating his property | cations of s carder should be to clothe card cylinders as well
ing engravings, it having no springs or other ndventitious in ideas to which he has given an embodiment, as to steal o | o5 t5 manage the business of a carding room.
it b lu'pi mxogpert PSS g Exomo from the farmer. And yet how fow regard the subject
i | PEERAION, in this light. Many who see a new and valuable thing, look
at it and want one, but say, “ Well, I can make one good
. ) enough for me for half the money ;" or a manufacturer will £h
say, “ I can modify that a littlo and make one just as good, [f’ zj 1 .
and save paying that inventor a royalty.” Is that man or s
manufacturer honest 7 And yet he would be shocked, and his 1/))'“ "
friends would be shocked, if you were to insinuate that he //'"[U'ﬂ
' : A g (/7 0,
_; was o thief. Thero is an impression that property acquired by | W0 7 "/’J})W A
= physical labor is sacred, but brain work does not cost any- NS ’/,//i';/,
X thing, and its creations are of no value. What a mistake! NN M
Brain work is immensely more exhausting to the vital forcos -
than physical lnbor, and the discriminations of law and pub- AL
lic sentiment, if any difference be made, should be in its A
_ favor. \/; ‘
3 Wo have been led into theso remarks by the proposed pas. INE
3 sago of a bill by the Ohio Logislature, enncting that when an WANZZ
‘ inventor sells o patent right, and recoives a noto therefor, the "=
. noto shall state, on its fiuce, that it is for a patent, Now, what W=
senso I8 there In this? It the purchascer does not supposo that =
he is getting value receivad he should not give the note, The 5

Fig. 1 shows one leaf of a shutter on which is secured a
plate, A, shown In exaggerated proportions to exhibit the de-
vieo plainly. On this plate is a catch, B, seen more plainly
in Wig. 8, for receiving tho bar, C, Figs. 1 and 2, This bar
passos through s sleeve plate, D, secured to tho stilo or casing
of the window frame, and is jointed, as seen in both figures—
1 and 2. The bar or rod for ordinary blinds need not be more
than threecighths of au fnch in dismeter. A hinged loop or
guide, B, guides the bar in opening and closing thoe blind.
When the bar is turned partly sround in its boss, D, g0 as to
bring its bent arm to an upright position, and then pulled in-
waurd the ghutter will be elosed because of the connecting
loop, B, und then by turning the bar in the opposite dirce-
tion, the bent arm will again enter the cateh, B, A reverse

idea of the wise member who introduced the bill is, that thoe
noto thus drawn would not be negotiable, and if the pur.
chasor of the patent finds it not as valuable as he supposed
he may honorably repudinte. If this proceduve is right, in
this case, why not apply it in commercinl transactions genor.
ally ? Lot o man give hisnoto for n horse, saying, in the note,
that it was given for a horse, the presumption being, as In
the patont case, that if the horse is found unsound, the noto
ghall be null and void, would that note have any market
valae? How would trade genorally bo affected under such o
systom of note giving? It wonld, at once, put us strictly upon
the rendy pay system, which, although best in the long run,

Fig. 1 of the device herowith illustrated is a vertical cross
section of a portion of a cylinder, and Fig. 2 a longitudinal
vertienl pection, 'The edges of the sheets are clither sewed,
rivoted, or cemented to make a continuous band or covering,
Thoe eylinder at the requisite distance is scored with transverse
grooves, about threequarters of an inch wide, into which the
edgos of the card sheet are foreed by means of o bar or rod,

is very unhandy when a man in want lLss not the money to |
supply his neod. The proposed bill is an outrage upon in.

vontors and manufucturers, and simply Implics that they are }
n 8ot of segundrels whose main object 18 to swindle the pub. I‘

lie,

: | parent
We hud also another thing in view when wo bogan thisdis | :ht '

quisition, and that is tho disposition of unprineipled manu.
fncturers to defraud the very men whom of all others thoy
should most befriend.  Instead of weleoming tho new Inven
tion and dealing fairly with the inventor by paying him »
royalty for his invention, thelr disposition Is, as before stated,
to toke the main idon, mako o slight modification, and put oot
the invention as their own,  The publie sentiment should be

A, and a serios of serow bolts und saddles, B, by which thoy
are also held in place, and by which they can be adjusted as
requirod, Card clothing by this means can bo retained in
place, and with safficient tension to hold it antil the cand is
mtirely worn out, The advantages of this devico are so G
that any practical man cannot fail to appreciate
A,

Patontod Dee, 22, 1868,  For furthor information sddress the

assignoes, Helmick, Mooney & Co,, Pana,Christiun county, 111,
—_———————

It is computed that the total number of persons annually
employed in gotting coal in Europe is 700,000, In Great
Britain, 500,000 ; in Belgium and Franee, 120,000 ; in Prossia,
| 80,000, and the remaining 200,000 elsowliere,
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THE PREPARATION OF COTTON WARE FOR DYEING
AND PRINTING,

Written for the Sclontifie Amorioan] by Dit, M. REIMANY.

SINGRING,

Thig is the first operation to which the cotten ware must
be subjected. By it, the fine down which covers tho wefts,
and is of great inconvenienee, especially for printing, will be
removed (rom the ware. The old method consisted in turning
the ware quite equally by means of rollors upon a east-iron
half eylinder or on half-oylindrical plates, which are heated
trom below, and are therefore red hot,

The goods are generally singed twice ; at first upon tho
gide which is to be printed, and then upon t'o other, Much
botter than the process of singeing with 1cd-hot eylinders
is that of employing for the same oporation an intense flame.
An aleohol flame is too expensive ; the flame produced by oil
attacks and injures tho woft far 0o serionsly to make it prac-
ticable. The most suitable flame is that of gas. The gas
must be employed to proceed from an iron tube which has a
serios of small apertures beside each other, so that we obtain
a flame of some length when the gas is ignited.  Above this
tube & horizontal tube is supported, which ig, in construction,
gimilar to a channel, and has an opening fronting the pre-
viously-mentioned tube. This channel is combined with other
vertical tubes, and causes a strong draft of air, by which not
only the products of combustion are removed, but the flame
is also oaused to pass over the meshes of the weft, and thus
to consume all the down on the upper side of the weft. Hence,
when gas is employed, the operation of gingeing must bo
performed bat once.

If the gas were to proceed directly out of the openings of

the horizontal pipe, we would obtain the desired continuous
flame, but it wonld ignite and render the weft black by its
soot. To prevent this, there is inserted above every small
opening from which the gas proceeds, & wide metal tube in a
vertical position, so that it forms a right angle with the hori-
zontal tube above. These wide tubes that are placed over
every opening, have at their base two openings on cach side.
When the gas now proceeds out of the previously-mentioned
gmall apertures, and a light is held over the upper end of the
wide tube, so much air is drawn into the tube and mixed with
the gas by means of the openings on the ades of the wide
metallic tube, that the flame produced will not ignite fally,
but burn with & weak blae light, which is free from all super-
fluous carbon, and will therefore mot soot the weft, This
sort of burner is generally known as the ** Bunsen burner,”
and is the invention of the celebrated chemist of that name
These Bunsen burners are generally employed in laboratories;
at present they are, however, used also for domestic purposes
whenever anything is to be heated without being covered with
soot. The entire horizontal tube is then covered with these
burners, placed alongside of each other. Then, when the gas
is turned on in the burners, and a light applied, a long blue
flame is produced, which, though it is devoid of fall bright-
ness, and not perfectly ignited, gives a very intense heat.
Moreover, while the resnlts attained by these burners are far
more favorable than without them, the gas consumption is
also less when they are employed. Until quite recently the
goods were drawn over the top of the gas flames. The top
of the flame being, however, everywhere a little higher where
there was a burner below, the weft that was drawn across was
necessarily singed irregularly, that is to say, either it was
singed jmperfectly at some spots or burnt at others.

A French manufacturer of machines, Mr. Tulpin, of Rouen,
has lately introduced another mode of drawing the goods
through the flame. He does not draw the goods over the top
of the flames, but places on each side of the flame a metal
roller, whose surface is touched by the flame. Over these two
rollers he draws the weft, which no longer meets the top of
the flame, but the sides. These sides of the flame can very
readily be obtained of perfectly regular dimensions, and thus
the goods are singed quite well and without any fault ; they
can, of course, be singed twice by one flame, if they are
drawn the second time over the roller on the other side. By
a simple construction it may be caused to touch the flame with
its upper side the first time, and afterward with its lower
gide.

After being singed, the goods are subjected to the second
preparatory operation, namely, bleaching,

This process must be divided into two parts, The manipu-
lations in the first part have the purpose of removing from
the waft the resinous substances, gum, and fat, contained in it
by nature, as also those substances which were added in the
process of manufsctaring. The operation of the second series
emBrace the bleaching, par excellence, by these operations, both
the eoloring matter, contained by nature in the fiber, and that
which was added to it in the processes of spinning and weay-
ing are removed.

THE NEWEST BLEACHING PROCESS EMPLOYED IN MOST MAN
UFACTORIES,

It is necessary here to remark that the weights, as they
ocenr below, are caleulated with reference to » quantity of 60
yards of cotton ware.

(1) The ware is at first boiled for five hours in the stm';m
apparatus, whose description will be given further on, with
lime milk. The tension of the steam must amount to at least
3—34 atmospheres. The lime milk may be produced by com-
bining with 80 Ibs, of lime n much water as I8 necessary.
‘The ware, after being bofled in the lime liguid, is cooled in
the same apparatus with cold water, and then washed.

(2.) The goods are now placed from 7 to 10 hours in a bath
«of hydrochloric acid, 24° strong, secording to Buumé's areo-
meter, After being sufficiently treated with the hydrochloric
weid, the goods pass through the washing machine, and are
(3) boiled with resin soap in the same steam apparatus,

| Maxy 22, 1869.

Scientific America,

The resin soap necessary for this purpose is obtained by |
boiling 120 pounds of colophonium with n solution of 200
pounds of soda-nsh. Wheoen the goods are thoroughly boiled,
the liguid is allowed to pass off, and the cotton is treatoed |
(4.) ngain with resin sonp. This timo the boiling opera |
tion must bo continued for 4 hours ; tho same quantity of resin |
sonp must be eomployed as in the fiest bolling operation. The |
same lHguid may bo used on the next oceasion for tho first
boiling of the cotton. After this gecond boiling of the cotton
wara with resin soap, the goodsare cither immoedintely washed
or boiled for somo hours In a solution of 200 1bs, of godn
crystale.  Thoey are thon washed and passed into the bleach:
ing fluid, It is eapecinlly advantageous to perform this oper. |
ation of boiling with soda crystals, when the water contains
congiderable quantities of lime, and hence a precipitation of
lime sonp might result,

(6.) The bleaching fluid with which the ware is now treated,
i# 0 solution of bleaching powder (hypochlorite of limae), with
a specific weight of 1,025, the specific weight of the water
omployed being 1,000, In this liquid the goods remain from
7 t0 10 hours,

(6.) They are then washed and brought into a bath of hy-
drochlorie acid, After remaining here for a similar length of
time, a8 in the preceding case, and being washed, they are
dried, either by suspending them in somo apartment, or by
means of a steam-drying cylindor.

In the operntions designated above by the numbers 2, 5,
and 6, the liguid with which the goods are treated from 7 to
10 hours is allowed to pass off somoe 3 to 4 times into a wood-
en vat below, and then again poured, by means of a pump,
upon the goods. By this circulation of the fluid, the import.
ant advantage is gained that the cotton becomes more thor-
oughly impregnated, and therefore will be more equally
bleached.

The fluids mentioned above must, of course, be replaced by
fresh liquid every time that a new quantity of goods is to
be treated.

THE STEAM APPARATUS AND ITS UEE.

The drawing appended to this article represents the appaer-

atus, we may therefore immediately proceed to the discussion
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of its use. The bottom of the large boiler is covered with
stones, and then the entire boiler is filled with the goods, in
such a manner, moreover, that no empty space remains be-
tween the folds of the weft. The more the pieces of goods
are pressed against the gides of the boiler, the better and
more equally the boiling will proceed. When the boiler is
filled, some layers of ordinary linen cloth are placed on the
top of the cotton ware, and are in turn pressed by the addi-
tion of some stones, Then the manhole, R (see the drawing),
is closed, the cock, I, opened, and steam allowed to enter
through the cock, D. As the steam enters, it presses down
the pieces and removes the fluid adhering to the ware, as also
the atmospheric air. When the steam begins to rush out of
the cock, I, this cock is allowed to remain for some minutes
open ; in this time the lime milk or the resin-soap solution is
introduced through the cock, M, into the boiling vessal, B
thege liquids are heated by steam, which enters throngh the
cock, E. The eock, D, is then closed, so that the boiler, A, is
in no combination, either with the steam tube, C, nor with
the tube, H.  After some minutes, when the tension of the
gteam in the boiler, A, is rednced by cooling, the cock, I, I8
closed, and the cock, D, opened, 80 that thig bailer, A, is brought
into conneetion with the tube, H. Then the pressure of the
steam in the boiler, B, drives the fluid from the boiler throngh
the tube, H, over the goods contained in the boiler, A. When
the entire fluid has been driven from B into the boiler, A—
which may be observed by tho glass tube, J,—the cock, E, is
closed, so that the boiler is in combination neither with the
steam tube, C, nor with the steam tube, G, Steam is now al-
lowed to enter the boiler, A, and after some minutes, during
which time the pressuro of the steam in the boilar, A, risos,
the cock, B, is opened, As the drawing shows, this cock con-
neets the boiler, B, with the tube, G. In this maoner the
stonm drives the fluid throngh the goods and through tho
tube, @, back into the boiler, B, It is necessary that duriog
this process the aircock, I, of the boiler into which the fluid
is driven, be opencd, At the same time cqual eaption must
bo obgerved in cloging it in proper time, as otherwiso the an:
tiro fluid might ecscape by means of it. When the entire
fluid i8 aguin in the boiler, B, which may bo observed by the
glaga tube, J, the steam is shul off and sguin pussed into the
boiler, B, to heat the fluid contained in it and to drive it a
socond time into tho boiler, A,
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The operation deseribed above is repested for s poriod of
four hours, which time suffices for n thorough treatment of
the goods. TFinally, the outlotcock, I, s opened, and when
the steam lins driven the fluld out of the boiler, A, it ix allow-
ed to rosh through the boiler for some minutes more, and

| then shut off, after which the aireock, L, is opened.  Ax soon

a8 the steam in tho vessol, A, has lost its pressure, the man.
hole is opened, and the goods cooled with eold water. In fill
ing the boiler, B, a little space must be left, in order that the
fluid may expand,

The proper dimension of the space to be left free is readily
dotermined by the glass tube, J,

BIEARING THE WARE,

Tho shearing oporation hos ns its purpose the removal of
that portion of doin, which is fixed by weaver's glue, and
thereforo not destroyed by singeing ; it rises again after the
removal of the glue by the bleaching, The shearing ma-
ching, which is most frequently employed, is that with the
vacillating ¢ylinder. The sheaving apparntus congists of a
knife, from 8 to 4 feet long, and & wooden eylinder parallel
to it, in which are set steel rails, formed like coils, The eylin.
der receives a rotating motion, backward and forward, by a
gimplo mechanigm, The knife raises the down, while the
knives, set in the wooden eylinder, cats it off. For removing
the down which hns been gheared, n brushing apparatus is

employed. The ware is wound up after this operation, and
is now ready for printing.

FINISHING, LAYING, AND PRESSING THE COTTON WARE.

The majority of cotton ware, whether it be white, dyed, or
printed, must, before being ready for trade, receive a certain
degreo of stifiness and smoothness—that is to say, it must be
finished. Finishing is effocted with a more or less solid
starch paste. In some cases this paste must be transformed
by the addition of a little bleaching powder in golution into
Leiscome.

If the goods are to be bright, it is necessary to add to
the starch paste some way, stearine or spermacetti, As cot-
ton always receives through the bleaching process a certain
yellow shade, it is passed through water in which some
ultramarine Ig in suspension, and then finighed. It is also
possible to add for the same purpose a quantity of ultramar-
ine to the starch paste with which the finishing is efficted.
The pieces, after being starched, are calendered to impart to
them a certain degree of smoothness. Previously, however,
the pieces must be moistened.

This moistening of the ware is effected by entering it into
a gprinkling machine. This consists of a cylindrical brosh,
the hairs of which dip into a vat below the brush, which is
filled with water. The brush, when brought into rotation,
rapidly throws a rain of small drops over the ware.” The
pieces are then allowed to lie quietly for some time, #o that
the moisture may extend over the whole surface of the ware.
This moistening operation can be entirely dispensed with if
in the course of the finishing operation there be added to
the mass some hygroscopic salt, that is, one that attracts mois-
ture from the atmosphere. If, for instance, the mass is al-
lowed to contain n small quantity of hydtochlorate of lime,
and is allowed to lie quictly for some hours in a cool room,
g0 much moisture is attracted as to render the sprinkling un-
necessary.

A finishing mass, which can altogether dispense with the
sprinkling, may be composed as follows: In 25 gallons of the
starch paste are dissolved 100 grammes (one-fifth of a pound)
of hydrochlorate of lime. A weak finish is produced by al-
lowing the moistened pieces to pass through s calender in
which the roller in the middle is covered with felt or cloth.
For obtaining a glazed finish, & machine is used consisting of
8 rollers, the upper and lower one of which are made of
paper, that in the center of cast iron. This latter roller is
hollow, and can be heated by steam. By means of levers or
sorews these rollers can be pressed more or less compactly
together.

For the glazing finish the so-called friction ealender is
used. This glazing machine differs from the above-men-
tioned machine merely in the more rapid rotation of the hol-
low iron roller in the middle, which is cffected by the insor-
tion of an additional wheel in the mechanism,

For rendering the wefts similar to silk mohair, two finished
pieces were formerly laid pogether and allowed to pass
through the calender. By the ppegsure of the rollers of the
calender, as the threids of the one piece are not parallel o
those of the other, and therefore cross ench other, the latter
threads are pressed quite smooth, and a beautifal effoct 18
thus produced, At present there are suitable machines em-
ployed for this purpose. They consist of a leather, paper, OF
wooden roller, and an engraved cylinder of copper or brass,
Before the ware is passed through the machine, the paper or
wooden roller must receive nn impress of the engraving on
the motal cylinder; this is effocted by pressing the two rol
lers strongly together. :

By om;ﬁoylng » suitgbly-ongraved cylinder all kinds of
weft, as morcen, huckaback, quilting, reps, cte,, may bﬂ read-
ily imitated. Fino wofls, a8 Jjaconots, orgondy,'baﬁste,"ﬂ?hiﬂh'
are prone to contract, and whose threads often ke drawn
apart, must bo strained aftor the process of finishing The
picces, when finished and calendered are Inid in cortain
lnyers, then sewed, marked, and flonlly pressed for somo
hours under & sorow or hydraulic press. : Be i

The glazing finish is composod of 50 "gullo'n‘ml' wate Tp‘o
kilogrammes of starch, and 2 kilogrammes Ofm:"'m“
which substances are boilad together for from & to 6 hours.

e San Francisco Mochanies® Institute will open ite Sev:
ently Annual Exhibitiun, next Soptember, in & b‘m‘“w'm‘“
jng 70,000 feet of ground, and prected W‘“I"‘W‘ﬂ!f pur-

pose ot & cost of $45,000. ' e
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The Bditors cr'c not responsidle ror the Opinions exprosed by thelr Cor-

Krupp's Works,
Messns, Epimrons: Having been favored with a visit to the
celobrated works of Frod. Krupp, Esq., of this eity, I think
that a deseription of what was seon there may not be uninter.

esting to the readers of your journal.

few weoks visited the most extensive establishmonts of o

similar nature in England, and 1 find that most of them boar
about the same relation to Mr. Krupp's works as a yoacht does

to the Great Hastern. That such a gigantic concern was bullt
up, owned, and managed by one man is traly wonderful, and,

in order that some idea may be formed of its extent, I give |

the following account, which was furnished mo at Mr, Krupp's
office : This establishment hns been in existence forty-two
vears, and has steadily grown, yoar by year, until at present
it covers a continuous surface of 450 acres, 200 of which are
under roof. The moen employed number about 14,000. In the
year 1866, the works turned out 61,000 tuns of material, in-
volving the use ot 412 smelting, reverberatory, and cement-
ing furpaces ; 105 steam engines, varying from 2 to 1,000-horse
power; 40 steam hammers, from 1 cwt. to 50 tons ; 110 smiths’
forges ; 818 lathes; 111 planers; 61 cutting and shaping
machines ; 84 boring machines ; 75 grinding machines ; and
96 sundry and special tools. Thore have been large additions
to the above within the past three years. At the present time
180 steam boilers are used, evaporating 200,000 cubic feot of
water into steam of 4 atmospheres pressure every twonty-
fonr hours ; and about 12,000 gas burners consume, in the
same time, 500,000 cubic feet of gas—the gas being lighted
night and day. There are about 20 miles of rails traversing
the works in every direction, upon which ran 7 locomotives
and 150 wagons.

The principal articles manufactured are Bessemer steol rails,
crucible steel, breech-loading guns to 96,000 1bs. weight, cast-
steel marine crank shafts, caststeel locomotive crank axles
with cast-steel disk wheels of 6 feet diameter.

Here Is the largest forging steam hammer existing ; the
“drop " alone weighing 100,000 1bs,, and t e casting for the
hammer block 800,000 1bs. The foundation for this hammoer is
60 feet deep, built up with timber and iron, I saw this ham-
mer in operation forging a gun of the largest dimensions.
One of the great secrets of the succes in making huge cast-
steel forgings lies in havipg the weight of the hammer so
proportioned to the size of the forging as to move the entire
mass of metal at each successive blow of the hammer,

While recently visiting the works of Messrs. John Browh
& Co., Sheffield, England,—the principal productions of which

~ are Bessemer steel and iron armor plates—I saw plates 9 inches
in thickness. There is, however, a limit to the thickness of
iron plates for vessels, for a ship may be sank by the weight
of her own armor. But let us sce what Mr. Krupp is doing.
I was shown a 1,000-pound rifle breech-loading gun resting
nponqmuteel carriage. This gun was intended for coast
dmm It consisted of an inner tube upon which
ahtnnk clsutoelzings. The inner tube when finished
20 tuns, and was forged from a massive ingot of 40
tm\l ; and the cast-steel rings, forming a threefold layer at the
owder chamber and a twofold layer at the muzzle portion,
vdghnbontﬂﬂm.—mulwd ht 50 tuns. The diameter of
bomml‘im:hel, the total length 9 feet 2 inches, the num.
ber of rifled grooves 40, depth of rifling 0'15 in. the twist of
rlﬂlng 980 and 1,014'4 in., the weight of solid shot 1,212 1bs,,
the weight of shell 1,080 1bs., and the charge of powder from
110 to 130 Ibs. (The weight of shell was made up as follows:
cast-steel shell 843 Ibs, the leaden jacket 220 lbs., bursting
chargel? lhs.—ﬁohl 1,080.) It required sixteen months to
manufacture this gun, working day and night. This cannon
mpanluponsﬂadamsgu‘ of the weight of 15 tuns and to-
gether they work upon a turn-table of 25 tuns, The total
weight of cannon, carriage, and turn-table was 90 tuns. The
gun carriage slides smoothly upon the turn-table, and the nec-
'ew;whnbm torworking the gnn is such that one or two
wnhmnmodmm’followmd oomnnypudngvml
The cost of this gun mounted complete is $187,000 gold.
There are in course of construction thousands of tuns of these
guns of all sizes down to 4 pounders, all breech-loaders ; and
it is supposed that a single discharge of Mr, Krupp's 14.inch
cannon will sink any iron-clad afloat. The cost of transport-
‘ing one of these large guns would be enormous, No railroad
car sufficient strength, Mr, Krupp manufactured
his own car entirely of steel and iron, which rests upon twelve
wheels, the total weight being 24 tuns.
The coal bed which is beneath the works supply the neces-
WM and the continual undermining hus resulted in o
the earth and consequent damage to the bulld.

.,!,m shown locomotive driving wheels, 6 feet in dismeoter
with hub, spokes, rim, and crank all forged in one solid pieco ;
outeide flange tire being shrunk on ond fastened in the
usual manner. I saw also some railroad frogs of cast-stool,
and was told that they were cast in the samo kind of clay, or
' MWM&WM“M They were us per-
‘ p has orders fmm difforent governments for cun-
suflicient to run his works for more thau two years,
.sz this vast establishment and viewed the im-
. of steel and the various appliances tor handling,
‘and moving each ploce, I wondered that so much
" AM mﬁlhhqd in o lifetlme, But there is
hwre for keeping up such an establishment,

,smluﬂnnlm.l per day and ordinary

‘E

m&nlﬁwae«u The surrounding country is all

establishments like that of Mr, Krapp's that the genius of
the country is to any extent doveloped. 1 think that the peo.
ple of Prussin possess mechanical talent to a high degree, and N
that ander more liberal patent laws she would in a short time
stand side by side with any other nation. In warfare no doubt
Prussin is the terror of Enrope. The inhabitants numbering
about 20,000,000, and overy man having been educated as n
goldier, she is thus enabled to raise an army suflicient to cope
with any power, Mr, Krapp's works alone could supply her
with weapons—in fact no government works in the world can
at present equal his in extent, or facilites for manufacture,
When other governments are entering into contracts with
Mr. Krupp for guns, they seem to lose sight of the fact that
they are building up an immense establishment in another
country, while they should by overy means pratronize and
encournge home industry. Equal patronage would goon raise
an enterprising American establishment to the high standing
of Mr, Krupp's. J. E. EMERSON,
Essen, Rhenish Prussia.

— =
Explosive Compounds,

Mrssns., Eprrors :—I have read with much interest the
articles which you have published on explosive compounds
applicable for engineering purposes. The writer, however, does
not give any information not hitherto known, and in gathering
this he seems to have exercised but little discrimination. I
will only refer to No, IV, of the series, respecting nitro-glycer-
in. Inthis article he gives little except what can be found in
chemical works, and nearly one-half of the article refers to
the oft-ropeated accidents that have occurred with nitro-gly-
cerin. But sllow me to call your attention to a few of the
author's assertions. In the first place, he states that nitro
glycerin is made from one volume of nitric acid, specific grav-
ity, 1'43, and two volumes of sulphuric acid, specific gravity,
183, and that it will congeal at 40° Fah. Practically consid-
ered, the specific gravity of the nitric acid is not sufficient,
and nothing short of 46° will give a commercinl yicld., The
freezing of nitro-glycerin varies from 48° to 44° Fah. Nobel
says he has had it a liquid at 32° Fah.

In a frozen condition nitro-glycerin will not explode. An
atom may be thawed by a blow,and the explosion of the atom
will produce the detonation of the whole congealed mass.
The scale for determining the explosive force of substances
must be according to the expansion of the gases evolved.
The writer gives 82,832 pounds as the average explosive foree
of gunpowder, because, on an estimate, a certain quantity of
chalk was removed from the Dover Cliffs, of white sand, at
Tunbridge, ete., with one pound of powder. He ddes not
mention the quality of the powder, nor the conditions of ap-
plication, whether or not the powder was placed so that the
mere starting of the material would carry with it large quan-
tities, ns illustrated by chambering and barring. The expan-
sion of gas developed on the explosion of an atom of nitro-
glycerin may be thus considered. The chemical formula of
nitro-glycerin is CF H® 07 (NO%). Each 100 parts of exploded
nitro-glycerin leave a residue of 20 per cent water ; 58 per cont
carbonic acid; 35 per cent oxygen ; 185 per cent nitrogen ;
total 100. Specifie gravity of nitro.glycerin 1'6, and one vol.
ume produces 554 volumes of steam ; 469 volumes of earbonic
acid ; 80 volumes of oxygen ; 236 volumes of nitrogen ; total,
1,208, or nearly 1,300 volumes,

Artillery engineers have determined that only 82-100 of any
charge of gunpowder can be oxploded or converted into gus,
but say 00 per cent, one volume giving 260 volumes, cold gas,
deduction being made of the expausion produced by heat,
Practically, however, the combustion is nover so complete,
and 200 volumes cold gas are, therefore, in all probability,
above the real average result, It is difficult to determine the
degree of heat produced by an exploding substance. Accord-
ing to theory, however, nitro-glycorin, on account of its com.
plete combustion, ought to develop a much greater heat than
gunpowdaer, and this is often shown by the rock located near
the charge in o blast. The rock ls disintegrated, and the
hardest stone is casily broken with the hand. The heat
evolyed may be safely considered to be three times groator
than that thrown off’ on the explosion of gunpowder; but 1
will baso my estimates upon twico the degree of heat. The
asbove facts being roalizod, we may conclude that, If one vol
ame of guopowder glves 200 volumes cold gas (practicully,
however, only 178 volumes), expanded by heat four thmes—
equaling 800" of explosive fores, and nitro-glycerin cold gos
as above given, at 1800 volumes, expanded by heat eight
times—produces 10,400 volumes; so that nitro.glyeerin, com-
pared with gunpowder, possesses nbout thirteon times its pow-
er when volumes are considered, and eight times, considering
welght, the specific gravity of gunpowder, belng 10, In
hard or wet rock, nitro-glycerin remaius without an equal, and
the particulars regarding the resalts of practical binsting
must bo congidered In a fature communication, What we fail
to learn in the series above referred to, are practical experi.
monts in the distuption of matter by these different explosives

purposes.
ago I put down gome 00 feet of 13-inch galvanized iron pipe,

immediately, and the water become
gen gas liberated, that we could hardly stay in the room.

My pump worked so well that I thought that I had better try
to remedy the defect, 8o I propoged making a thin wash of
hydraulie cement to coat the inside
heavy rain muddied the water in the well, and when it had
settled and become fit to use, it had lost zll the offensive
taste and smell and has been good ever since.
ommend a very thin wash of hydraulic cement and not wait
for the rain.

g » ntu- C& P2 £ I)"/
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cut up into governments—somo of which are of no largoer | experiments mey be made, and perhaps the only "_"“:" 'h“‘t
population and of loss torritorinl extent than Now Jersoy— | their powers can be dote rmined I8 by congidering .lhwr chi mi-
and each must have its standing army, Little Belgiom ke ps | eal forcen, The writer SeeIns to suppose that nitro-glycerin
in timo of peace o standing ary of 50,000 men, In passing | has passed from any use in practical bl ting., That may be
over any part of this country one meets soldiors at every cor- | %0 in the British Isles, but he ought to rems ember that the
ner and finds them In almost overy railrond car,  All this im. | people of that country are very slow, and that men of enter-
plies o constant demand for the matériel of war, prise Linve to struggle long, and with muc L PAKenEe 10, e
. [ find that the mechanics of Prussin are very much dissatis | them to adopt new improvements, even after the commereial
I havo within the past | fed with the patent Inws of the country, as they afford very | value ol an invention is beyond donbt.
little protection or encouragement to the inventor, and thore TAL. P. SHAFFNER,
fore do not gerve to promote the arts or sciences,  In ordinary el A
pursuits nnd more especially in ngriculture, work is performed Galvanized Iron Water Flpes,
'in tlw.munt primitive manner. 'l'ln'r-'.in'“tllr ln' stimulate the Mzsins. Eprrons —An article in No. 18, Vol. XX. May 1st,
Hinventive power of the mechanie, and it i8 only in a few large asks if galvanized iron pipe is fit to convey waler for culinary

I will give you my experience. About six years

o convey water to my kitchen. Galvanie action took place
so offensive from hydro-

: but before trying it &

I would reec-

2. A

Paterson, N. J.
[The reaction deseribed by our correspondent always oecurs,

to a greater or less degree, when water is first admitted to o
galvanized iron pipe.
the water which leaves hydrogen free.
is to -be apprchended from the effects of this gas, except a
trifling temporary inconvenience.
solving of the oxidp of zinc that renders the water hurtful.
This we have shown does not take place except when impreg-
nated with substances specified in the article referred to by
our corregpondent.
the use of cement is unnecessary, and if they are present such
pipes should not be used.—EDps,

The zine is oxidized at the expense of
No harm, however,

It is the subsequent dis-

If the water i8 free from these sabstances

— <>
Extingulshing of Kerosene Lamps.
Messns. Eprrons ;—A kerosene lamp will be found extin-
guished in less than one minute from the time of complete
disappearance of wick below the edge of tube throuzh which
it passes ; care being taken not to turn it out of reach of that
part which controls the action upward and downward. It is
better to allow it remain turned down till relighting—absorp-
tion does not cccur, gumming is avoided, and destruction of
wick is retarded very materially, as the wick is constantly
chargedwith oil. But if turned up after being extinguished,
the wick becomes dry, and quite an amount thereof is con-
sumed before concommittant actions of combustion come into
play. Blowing into the chimney, or under it, is unneccssary,
and quite unphilosophical, as a deleterious gas is ovolved
until wick and tube cool. EXTERI'RISE.
Cincinnati, Ohio.

> - —
IMPORTANT DECISION ABOUT DESIGNS.

We call the especial attention of our readers to the

decision of the Commissioner of Patents, published in an-

other column, respecting an application made by Jason

Crane for a patent for a design for box for ladies’ furs. This
decision is a very important one, as it determines the full

scope and meaning of the statute of 1861, which was intended

to afford a wide and liberal protestion to certain useful articles
of manufucture, such as did not come within the exact mean-
ing of a* mechanical invention' or of an “ornamental design.”
We regret to say, however, that the plain purport of this law
has been defeated by the Examiner in charge. He has per-
sistently refused, so far as our experience goes, to allow patents
except for works of art, or for some ornamental configuration
or design. The law of 1861, which was intended to be an
improvement on the old law, has failed, vither through obsti-
nacy or ignorance of the true intent of the law, to benefit those
for whom it was enacted. It is, therefore, with great satis
faction that we record this decision, The law is expounded
to mean exactly what we supposed it did moean, and we trust
that the Commissioner will seo that the practice of tho cffice
in this particular is made to conform to the decision.

e
New Mothod for Working Large Ventlinting Fans,

A now method reeently invented in England for driving
the Indian “ punkah,” or fan, for which coolies have been hith-
erto employed, seoms equally applicable to the driving of the
largoe ventilating fang, used for promoting clroulation in din-
ing rooms ete., in this country.

The mechanism of this contrivance is of great simplicity,
and its porfeot noislessness in sald to be one of its chief recom-
mendations—the falnt ripple of the linen “ punkah " being
heard amid the complete silence of the wheels that move is
to unidl fro. A deasd welght nnd train of whiel work give
motion to & horizn (el shaft and fly wheel, a slight jerk of
the fan being given at cach rovalution of the wheel and os-
cillation of the fun, Ly the simple devics of weighting one
gide of the fly wheel, This action imitates with adwimble
nicety of effect, the movement of the wrist when the “ pun-
kah ™ is worked by an attendant,

-

Fonry mines in the White Pine (Novada) digtrict are named
after General Grant, und noarly an equal number bear Sherl-
dan’s pume in various forms, Morning Stars, Evening Stars,

undor like conditions, It is not for me to suggest how these !

North Stars, and all sorts of fanciful appellations abound.
Over 8,000 claims in all have been recorded, .
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VIEWS ON THE CENTRAL PACIFIC RAILROAD.,

-

Seientific Amevicm,

| May 22, 1869,

tho watoer, it was seen to he most brilliantly illuminated whon | the

n
Po those unaequainted with the loenlity it is impossiblo to | rod, thus proving that the ang
convey by deseription any

of surface which ooccur in the Sierra Novada mountaing, which | ed from the contral

are traversed by this line.
ol small extent,

golid rock, snd which is
only to Dbe moved by

binsting. The trestle
bridging has  been all
constructed as  strong:

y as possible, and of
the best obtainablo ma-
terinl. The ties, stringors,
and capsare of best qual.
ity pine (that from Poget's
Sound, nearly equal to
oak), and the posts, braces,
gills, and piles of red wood,
The main posts, 12 inches
gquare, are placed perpen-
dicularly, let into a sill of
thoe same dimensions with
mortice and tenon, imme-
diately under the bearing
of the track stringers,
Outside the main posts,
two posts 12 in. by 12 in.
extond down, with a run
of 1 foot in 3 inches to the
gill to which they are ten-
oned, beside being bolted
at the top to the main
posts with inch bolts and
cast-iron washers. The
sills rest on piles on stono
foundations. Piles, when
used, are driven =0 as o
come directly under the
main posts and braces.
The posts are capped with
a timber 12 inches square
and 9 fect long, into which
the posts are tenoned and
pinned. Upon the caps
rest corbels 12 inches
square and 9 feet long,
and upon them are laid
the stringers, 12 in. by 15
in., secured by iron bolts
passing down through
them tothe corbels. The
caps are notched 1 inch
to receive the corbels. The
cross ties, or sleepers, are
securely fastened to the
stringers, and upon the
sleeperz ar~ laid the rails
in tbe ordinury manner.
The *bents” or frames
are placed at intervals of
15 feet from center to con-
ter. Trestling thus con-
structed is eaid to last
from eight to fiftecn years.
When necessary it can be
renewed at small cost, or
filled with earthen em-
bankment by transporting
material on cars at far
less cost and trouble than
would have been incurred
in copstructing an
bankment at first,
It now takes three weeks
or more to reach Ban
Francigseo oiz  Panama,
from New York. When
the line is complete the
journey can be made in
geven days, and ultimate-
1y, withont doubt, in even
less time,

-

—

Prof.,

Prof. Tyndall has commenced a series of lectures on “ Light,” | servation by Willinm Huggins shortly after it began to fade. |
before the Royal Institution. Their publication will be await- | This experienced observer was surprised with the phenomenon
ed with eagerness on this gide the Atlantic by those who have

rendd his works on heat and

a very elemontary character, but he introduced s new experi- | incandescent golid or liquid matter, inclosed In s vaporous)
ment to prove that the angle of incidence of light is equal to tho
angleof reflection. A rod of brass, gradunted in inches, was sup-
ported in a horlzontal position, and from its center s thread, |
drawn tight by & plummet descended into a basin of water, | luminous gas,
enlored with ink in order to get rid of all but surface reflec- | gen lines, and their great brightness showed the gns to be
A small dimple was necessarily made at the place where

tion.
thi thread entered the ink,

placed with its flame nearly
yard from the central thréead. Upon bringing the eyo along
the other end of the rod, and \\':!h'hin;: the smnll lli'||l|’a~ in

The peenlinrity of tho line is tho very ex. | roflection,
tengive employment of trestle bridging, and it is with the
view of illustrating this that our engravings have been ehos.
on, Nos, 1, 2, 4, 5, and 6, being examples of trostle bridging, |
and No. 3 showing a cutting 68 foet deop and 800 feet long | Northorn Crown
through cementod gravel and eand, of the consistency :

Tyndall's Lectures on

the eyo was at the distanco of o yard from the center of thoe

lo of incidenco is equnl t
. - ; N, : ythe | :
ndequato idea of the irregularitios [ angle of reflootion, ' i

thread, the ove hnd to i placod '
: . e : ! ) ¥Loat o san to o ) )
l‘h(‘ ‘llllll("lll‘l l‘l‘(l\lh'l'll Ilﬂ“ l'l‘!‘ll ; similar |“N(:\||n‘q- on thoe other sidoe Lo '_{u[ lhu maosat S B o

colt's ,‘[u.qu:flu Jor .Vu';/,

Binzing Ntars,

Modern and
In tho year 1866 a star blazed up in the constellation of the

rapidly attaining tho second magnitade. It
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N0 V. —TRESTLY. AT SECRETTOWN, 1,000 foet long, @ foeb £o W foet bigh

No. VL=FIRST THESTLE IN CLIPPER BAVINE.

Light, | the eighth magnitude, It was subjected to spectroscopic o

of two distinct spectra. One of these was the ordinary spect.

sound. Hisopening address wasof | rum of dark lines, showing the existence of a photosphere of

atmosphere mask of the future ?

Overlying this was a speetrum consisting of
four bright lines, This plainly proved the existencoe of n
yecond sourco of light, shown by its peculinr spectrom to be a

Two of theso lines were the prominent hydro.

The conclusion was obvious :
the observer beheld o blazing world, A sudden flood of free

hotter than the photoesphere.

L 7.
A small paraffine lnmp was then obliteration Ty/olin AN

No. IV.LONG BAVINE, HOWE TRUSS BRIDGE AND TRESTLE, 115 ft. higi”

photosphere, 8o as to render s spectrum more vivid
If, then, the stars are thus lianble to become enwrapped in

o8 of burning hydrogen, we may speculate

iy ) K ’ a8 to what
ALY "war : N . ’e : ! : " Y .

lH llll'l v ‘Il.‘\“”ll | lhl ll\"\‘l WiAR f‘hlﬁ ! \\'Hlll(' bho tho inte of 'h(- inhnhi”u”g ”f ‘h" l"“”"t“ Wern

onr

agearies of its gister orbs and burst oot in
brillinnt | mighty conflagration.— From Spectrum Analysis,” in Ldppin-

- ____‘-’_—_~.._,.
Mediceval

Architectinroe,

It i8 o sad trath that there is something in the solemn ag
r | peet of ancient architecture which, in rebuking frivolity and
of [ soon began to decline in brightness, falling in twolve days to chastening galoty, has becomo at this time literally repulsive

to o Inrge majority of the
population of FEurope,
Examine the direction
which is taken by all the
influences of fortune and
fancy, wherever they
concern themselves with
art, and it will be found
that the real, earnest
effort of the upper classes
of European society is
to make every place in
the world as much JTike
the Champs Elysfes, of
Paris, as possible. Wher.
ever the influence of that
educated society is felt,
the old buildings are
relentlessly  destroyed ;
vast hotels like barracks,
and rows of high square-
windowed dwellings
thrust themselves' for-
ward to coneeal the
hated antiquities of the
great cities of France
and Italy. Gay prome-
nades, with fountains
and statues, prolong
themselves along the
quays once dedicated to
commerce ; ball rooms
and theaters rise upon
the dust of descerated
chapels, and thrust into
darkness the huamility
of domestic life. And
when the formal street,
in all its pride of per-
fumery and confectionary
has suecessfully consum-

«&d its way through the

wrecksofhistorical monu-
ments, and consummated
its symmetry in the roin
of'all that once prompted
to reflection or pleaded
for regard, the whitened
city is praised for its
gplendor, and the exult-
ing inhabitants for their
patriotism — patriotism
which consists in insult-
ing their fathers with
forgetfulness and sar-
rounding their children
with temptation.

Is this verily the end
at which we aim, and
will the mission of the
age have been thenonly
accomplished when the
last castle has fallen
from our rocks, the last
cloisters faded from our
valleys, the last strects,
in which tho dead have
dwelt been effaced from
our cities, and regener
od society is left in Jux-
urious possession of
towns composed only of
bright galoons, ovorlook-
ing gay parterres? If
this be indeed our end,
vet why must it be so
laboriously accomplish-
ed? And aro there no
new countries on the

b earth, as yot uncrowned by thorns of cathedral spires, untor-
mented by the consciousness of s past? Must this littlo
Europe—this corner of our globe, gilded with the blood of
old battles, and gray with the temples of old pietics—this
parrow pieco of the world’s pavement, worn down by 80
many pilgrims’ feet—be utterly swept and garnished for the
Is America not wide enough for the
clusticitics of our humanity? Asia not rich enough for its

pride ? or among the quiet meadow Iands and solitary hills
“of theold land, is there not yet room enongh for the spread-
inge of powor or the indulgences of magnificence, without
founding all glory upon ruin, and prefacing all progress with

hydrogen gas hnd apparently burst from the interior of the
star, and was fiorcely burning in contact with some other ele.
ment. The intenso heat of this conflagration had also heated ' chinary.

touching the rod, and at about a

o

Simplicity i one of the greatest clements of utility in ma
Complexity should, if posaible, be always avoided,

il
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DISCUSSION OF PURELY moumm TOPICS~-~T0 COR.
A RESPONDENTS.

‘We are always glad to give our correspondents a hearing
upon subjects which we consider likely to be beneficial to onr
readers at large, but we find it necessary occasionally to hold
our correspondents in check. At the present moment we find
our desk loaded down with articles upon purcly speculative top-
ics, involving abstract theories which have puzzled the wisest of
all ages. We cannot give up our columns to the discussion of

‘such subjects, as very little can be evolved therefrom, cither new
_or profitalile to our readers. We prefer something practical,
‘pomething that shall add to the general stock of useful knowl-
_edge, and aid in promoting and developing theindustries of the

~ Let us enumerate some of the topics contained in this heap
‘of rejected | ngnjefm&ﬂnpdntho’“mum

‘Chamcter of Electricity ;” another upon * The Cause of the
‘Attmction of the Positive Pole of a Magnet for the Negative
Pole;” another, which comprises as nearly as possible all the
speculative inquiries of past and present ages, and which de-
mands snswers to no less than soventeen “ whys,” all pertain.
ing to force considered s an abstract entity, and the origin of
all existence ; another upon the * Origin of all the Forces
‘upon the Earth ;” another upon the “ Solidity of the Earth’s
Center,” and so on to the bottom of the pile. Every one of
‘these letters has been earefully read and considered,

What possible good can arise from the discussion of theso
and cognatesubjects? Wemaintain that * why matter is and
‘why matter moves” must, from the very nature of the case,
remain beyond the pale of legitimate physical sclence, whose

_ province it is to investigate the manner and succession in

which natural events transpire, and not why things exist.
The latter inquiry is either a subject for religious belief, or of
spe and transcendental philosophy, if that descrves
the name of philosophy which is founded upon mere hypoth.
esly, We know nothing of abstract force except by inference,
if inference can be ealled knowledge. All that wo can demon-
‘strato is that matter under certain conditions moves in & man.
ner always tho same when the conditions are the same. This
relation of motion to the conditions which precedo it, is what
wo call Iaw, a term which, in its physical sense, means only
the constant relation which exists between any particalar mo-
tion and the perceptible conditions under which it takes pluce.
8o far as wo can seo, matter and motion are always connocted,
If this is tho result of an oceult forco, wo know nothing of
that force, and consider it impossible to domonstrato its exist-
ence, If its existence be admitted, we consider it just as logiti-
m a subject of philosophical inquiry to ask what underlies
that foree, and 8o on without end, If o first cause for matter
and motion is a necessity of thought, what is the use of sup-
posing intermediato causes between tho first eause and mattor
and motion ¥ Wo must finally stop at u cause uncaused, if wo
substitute o thousand intermedinte causes. Why not say God
oroated matter and put it in motion, and out of theso facts,

mattor snd motion, wo have our universo ¥ In this view, an
‘oo as weo stop beyond matter and motion, we are in the

presence of the first causo, Deity himself, and beyond the
realm of physios. But it may bo said tho speculative theorics
which have suggested our correspondents’ inquirios pertain,
at lesst some of thom, to this realm, Wo consider them of
no greater value on that sccount, If their tendency was to
point the way to probable discovery, they might be of some
value ; but o far as we can #eo, they do not : their discussion
ean therefors be of no benefit. Wo trust our readers will not

permit their attention to bo distracted from practical -|n-~u.'

tions. It is futilo to seck by selentific mothods for the “ why "
of existoneo, but wo may find out the “Aow” of many things |
> !
that will confer good upon ourselves and our follow men. This
I8 the lesson we sot out to teach,
- -
EXPLOSIVE COMPOUNDS,
The subject of explosive compounds for engineering pur.

poses, which has been discussed in several Iate numbers of our
paper, has nttracted considorable notice, and though the ar
ticles in question have been valuable, they fail to give that
preciso information which prastical men desire, especially in
this country, where energy and enterprise are developed in
the highest degree. Mining men wish to know what explo.
sive will do the most execution, considering safoty and ex.
pense, which ineludes * timo " as well as actual outlay of cap-
ital. For example, a railway may have a tunnel to complete
before the road, previously constructed, can be made available,
At the Hoosac tunnel it is estimated that, with nitro.glycerin,
the opening can bo made from one to two years earlicr than it
can bo done with gunpowder, We aro also informed that the
Union Pacific Railway has used largo quantities of nitro-glyc-
erin to hurry the completion of a tunnel, and in order to get
even a small quantity, the contractors purchased a car, and
sent with it, at considerable expense, a messenger to hasten it
forward, 'Theso aro practical evidences in regard to nitro-
glycerin. But, then, we must not omit to consider the effi-
ciency and relative safoty of other modern explosives. In Cal-
ifornia, dynamite, or giant powder, has been introduced into

4% | gvor 700 mines. In Pennsylvania, the oriental powder has

been considerably pushed, with some degree of success.  Peori-
odically, the world has thrust upon it, some new development
in the useful arts, and, at tho present, we have a variety of
explosive agencies, forcibly rocommended by inventors, each
claiming superiority for their respective products, and cach
clniming positive safety. Before the questions are satisfucto-
rily solved, commercinlly considered, there will be some loss of
life, and we cannot do more than to hope that the loss will be
small.
Colonel Shaffner, whose letter appears in another column,
gives no information relative to the explosive point of the
substances enumerated, when produced by concussion.
Gunpowder will explode at 600° Fah., Horsley's powder
(called in America, Ehrhardt powder), at 430°, gun-cotton
from 850°, Schultz's sporting powder 385°, nitro-glycerin 3607,
and percussion cap fulminate 340° Fah. These respective de-
grees of explosion mean, that when each is put in a vessel or
room, they will explode when the temperature given is at-
tained. But who can tell the exploding point under condi-
tions of percussion—under a tap of the hammer, whether of
metal, stone, or wood? Each explosive may have thrown
around it all the precautions of safety, but, after all, mining
men will have the article that will best subserve their inter-
ests, and, thus considering the subject, we can only indulge
the hope tbnt,.pmbermgard for human life will not be over-
looked by manufacturers and consumers, and that they will
exercise those precautions which will lessen hazard and se-
cure success to the greatest number. .

- Among the most hazardous of all the explosives claiming
the attention of engineers, nitro-glycorin undoubtedly stands
at the head, and its efficiency over that of its derivative, dy-
namite, is not sufficient, in our opinion, to compensate for the
hazard involved in its use and transportation. We feol it our
duaty to 8 a decided prefercnce for dynamite, where a
very powerful explosive is required. The frightfal accidents
which have occurred from the use of nitro-glycerin, have no
parallel in the history of any other explosive compound, and
‘when we take into consideration the difficulty in enforcing care

- e
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opinion that its indiscriminate use should be prohibited by
We see that some foreign papers take opposito ground in re-
gard to safety attending the manufactore of the Schuoltz sport-
ing powder, from that taken by the author of the series of ar-
ticles which have been called in question. In order that our
readers may judge for themselves, we publigh, in another col-
umn, & description of the process by which it is made, The
subject of explosive compounds is an Important one, and wor-
thy of the fullest discussion.

- - .
COMPLETION OF THE PACIFIC RAILWAY,

The announcement is made that the Pacific Rallway is com-
pléted. Amid the conflicting statements in rogard to the
manner in which the work has beon performed, wo know not
whether the people ought to rejoice or to feol sorry. It is
generally admitted that tho road has boen laid in an imperfect
manner, Somoe will oven have it, that it is s mere sham, only
bullt as s matter of form to obtain the very Hbheral subsidios
granted by the Government, This may bo an extromoe state.
ment, but between those of the friends of the enterprise and
its foes, there is room for no little foar that the immenso fran-
chise granted to the company has resulted in no adequato re-
turn to the people at large.

If this should prove to be the case, throngh want of vigi-
lanco on the part of the Government, we seoe no reason to find
fault with the company. As business experts they would na-
turally givo only what was demanded of them. The Govern-
ment has had it in its power at any time to withhold its ald
until the terms of the charter wors complied with, and If the
company bave found pliant tools in the Government officials,
who were willing to rob the people for their own profit, it was
to be expocted that they would use them,

We are confirmod more and more by daily developments in

in its handling and packing, we do not hesitate to assert our

ward ontirely by the Government, or (u'r(m\plinhrll Nv|¢‘|y '))'

private enterprise. | |
The system of making appropriations in ald of such works,

is n viclous one, leading naturally to officinl corruption snd
»

fraud,
It is loudly asserted, in many quarters, that the company

hnve made too much money, and that they have at least at-
temptod to cheat the Government. If the Iatter part 'nf this
chargo ix trae, and if it means that the ;uv_-npt'nnm‘- nl'mfvriur
work has beon sought by concealment of dt'ﬂ."u'nl'u'ﬁ. it ought
to divest the corporntion of all the privileges it holds undvr.its
charter. The former 18 no charge at all unless coupled with
dishonesty. The right to make money, if it can be "‘_""" hon.-
estly, is one nobody has hitherto denied either individuals or
corporations, If the company have built as good a road as
they contracted to make, we care not how much profit rewards
their enterprise. If they have made their money dishonestly,
and by performing their work in a manner inferior to the pro-
visions of their contract, n remedy for the prople ought not to
be difficult to find, a remedy that will teach fature solicitors
for Government help, that it is dangerous to trespass upon the
rights of the people. If, however, the cheating has been done
throngh the honorable gentlemen who were stationed to guard
the public purse, the public will transfer their wrath from the
company to these offenders.

We should not envy the position of those gentlemen should
the people find that they have permitted themselves to be de-
relict in their duty in this matter,

We give, on another page, a number of views taken from
different points along the line of this road, which will interest
thoge unnequainted with the peculiar features of the section it

traverses,

- >
AFFAIRS AT THE PATENT OFFICE.

Commissioner Fisher takes hold of the affairs of the Patent
Office with an ecarnest purpose to effect a speedy reform of
past abuses. He recently invited the Examiners and Assistant
Examiners to his room, where some time was s | In inter-
change of views regarding the business of the office as it re-
lates to the examination of cases, and he proposes to dispense
with some of the present useless forms, in order to facilitate
the procuring of patents. The Commissioner gave some opin-
ions for the guidance of the Examiners, in order to secure more
uniformity in the general practice of the office.

The following remoyals were made—viz,, N, Peters, Exam.-
iner; D. Curle and C. L. Coombs, First Assistants; T. H. Sy-
pherd, Second Assistant. Appointments were made as follows:
John C. Tasker and George A. Nolen to be Examiners.

Wo are glad to learn that the present efficient Chief Clerk,
Mr. Girinnell, is to be retained.

Mr. Tasker is a native of New Hampshire, and is a skilled
and educated mechanic., He was, for several years, in charge
of some of the most extensive works at Lowell, Mass ; for the
past three years has held a position as First Assistant in charge
of the classes of wood working and of metal casting, and is
gaid to admirably qualified for his new position. Mr. Nolan
is a native of Massachusetts; was educated at Yale College,
where he graduated with high honors, and was for some three
years a tutor of mathematics and natural philosophy. He has
been in the Patent Office as First Assistant about three years,
and will make a most satisfactory Examiner,

J. W. Abert and J. H. Hawes have been appointed First
Assistant Examiners; James Lupton and F. S. Lawson, Se-
cond Assistant Examiners. James Newlands and D, Wilson
have been promoted from Second to First Assistant Examin-
ers, W. A, Gutplim and A. R. Robinson have been promoted
from temporary clerks to be Second Assistant Examiners.
Michael Marloy has been appointed chief Messengor in place
of Chas, W, Thomas, resigned.

Wo are assured that these appointments will reflect credit
upon the Commissioner and the Secretary of the Interior.

Commissioner Fisher has granted an extension to M. M. &
J. C. Rhodes for their patent for a machine for leathering the
heads of tacks, In the testimony taken in the case it was
shown that over six millions of this style of tacks were used
in the United States daily.

An interference case of somo importance, in relation to a
devico for sharpening millstones, has also been decided by
the Commissioner. The parties who were immediatoly inter.
ested were J. F, Gilmore, of Providence, Ohio, who had se-
curvd o patent, and George Hermon, of Paris, France., The
claims of Hormon were sustained.

- — ——
DUST.

At this period of moving, most people become familiar with
tho general appearanco of dust, and the peouliarly disagreeable
sensations produced by its getting into the eyes, nose, and
mouth, Foew pause to consider what it Is or where it comes
from, Wao ropeat the passage, “ Dust thou art and to dust
thou shalt return,” but we hardly realize that the almost im.
palpable particles which exert thelr pungent power to compel
us to sneeze, or cough, or make tho tears w ron down our
choeks, may bo composed of the same matter that constituted
tho body of some ancestor a thonsand years ago, and for whom
we never felt ealled upon to weep until now,

Our readors will recolleet the significant query, * Who ate
Roger Williams " and how it originated in the discovery that
the body of that resolute controversalist had been appropein.
ted to the growth of a greedy apple treo, which, not content
with the theft, mimleked with its roots the body and limbs it
had devoured. Of course the fruit produced on this tree,
doubtless eaten with satisfaction, some of it perliaps by the
descendants of Roger Williams, contained the very matter
which once was a living being ; and the same matter may

the bellef that such enterprises should be elther carrled for-

have been a million times exchanged and transported, so that
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the dust which is perhaps this moment provoking the reador ' plaeo and the counting houso adjncent have beon full of s

to sneeze, may be o portion of that which onece revoltud

Schendific Ameriowm,

{ne

Lof the sudden and enormons demand which has arisen for the

aguinst puritan porsecution, and wended ite way from thu;lust new hobby horse, whilo the school shows us how de.
Colony of Massachusctts, to find n grave beneath a Rhode | votedly purchasors are qualifying themealves for riding it.

Ieland apple troe.
Dust is commonly reganded asboing matter of death. But

: -
| Hero is o stout conntry gentleman who has como up from a
idiamnt provines for the sole purpose of recolving lessons, A

ﬂmugh upon examination with a powerful microscopo we find stalwart attondant walks with him round the room, holding
it to contain myriads of skeletons of dead organic heings, we | him on his velocipede, by keeping an arm firmly round liis

shall also find that we are not roaming in o microscopic grave
yard merely. We ghall find the reproductive bodies of the
diatoms, about which so much has been written and said by
microscopists as to whether they were plants or animals,
finally resulting in the belief that they are plants, Ehren-
berg has deseribed several hundred Kinds of diatoms found in
atmospheric dust, There are also to bo found encysted ani-
malcule and rotatorin, and their gérms ; gpores or seods of
fungi, alge, lichens, and other cryptogamic or flowoerless
plants, intimately mingled with particles, consisting of colls
and portions of cells, of both animal and vegetable tissnes, and
finely comminuted mineral substances,

Ainoug the latter,galts of sodium aro some of the most gen-
erally diffused, although near bodies of salt water they are
to be found in largest guantity, being carried into the air in
the spray of oceanic waves, and afterward precipitated by the
evaporation of the water which held them in solution. Silica,
aloming, lime, and ox'de of iron, are always lound. Near
manufacturing establishments there are alwnys more or less
of the materials used in the works to be found, as sulphur,
oxides of the metals, and carbon deposited from smoke. In
the vieinity of tanneries tannin may be found ; and near dye-
works, coloring matiers,

Dust is 20 universally diffused throughout the atmosphere
that no place within the limits of animated existence can be
said to be free from it under ordinary circumstances. To re-
move it even from small guantities of air requires quite com-
plex mechanical and chemical manipulations.

In regions subject to miasmatic diseases, organic matter is
found in the greatest abundance in the form of spores, Its
presence is determinable by a very simple test. Strong sul-
phuric acid has the property of freeing carbon from its combi-
nations in organic substances. If a piece of wood be immersed
in it it will be converted into charcoal. If then, a watchglass
containing strong sulphuric acid, be exposed to the atmos-
phere the acid will after a time become blackened by the car-
bonization of the organic matter deposited upon its surface-
It has been found that in malarial districts, sulphuric acid
thus exposed becomes blackened much more readily than in
other places, thus proving the presence of organic matter.

In view of these facts it will be seen that streets filled with
dust, must be prejudicial to the sanitary condition of large
towns, and that the laying of this dust by sprinkling, is more
than a mere matter of comfort to their inhabitants. Our rea-
ders have been informed of the method adopted Jast year in
London, i. &, the use of solutions of deliquescent salts, to lay
street dust, and of the success that attended the experiment,
We have no doubt of the value of this method and urge its
trial in the large cities of this country. The additional cost of
the salts would probably be compensated for by the dimin”
ished neecessity for frequent application, and the increased
health and comfort of the people, as well as the saving to
merchants of the damage to their wares, frequently a serious
matter along dusty thoronghfares.

— <> o

THE VELOCIPEDE IN EUROPE,

One of Hood’s quaintest fancies is carried out in sober earn-
est in London, according to the London Daily News, which
gays: “ The academy at which old boys were put out to board,
and from which one of the pupils describes how his fellows
cannot play at marbles becanse the game necesgitates stoop-
ing, and their rhenmatics are 2o bad ; or how hoopis rendered
impracticable by gout, or prisoners’ base by asthma, or details
equally incongruaous—this description is realized almost liter-
ally at the velocipede riding schools. These abound in Lon-
don just now. East, west, north, and sonth of the metropolis
are lessons being given to men of all ages, with a decided
run upon bald heads and gray hair among the pupils.

“ Down St. Luke's Hospital way, and about midway be-
tween Moorgate station and that Goswell street which has be-
oome classical ever since the embarrassing scene which took
place in it between Mr. Pickwick and Mrs, Bardell, is one of
the best known of the velocipede schools. From ten in the
morning till gix at night it is very busy. A couple of
bronghams snd several hansom cabs are waiting at the arch-
way, leading to it ont of Old street, at the time of the visit,
Past these, and up a sort of court, and we are in a large fac-
tory, with crowds of mechanics busily at work. Velocipedes
in varions stages of progress are to be seen everywhere,
They hang in thick rows like onions from the roof, they block
up the floor, they are piled in pyramids sgainst the walls.
The majority are unfinished. Long lines of wheels, unyar-
nished and unpainted, are seasoning, while handles, seats,

axle trees, and smaller wheels are being manipulated, or lie
ready for use. There is a8 much scope for fancy about the
decorations of a velocipede as in sught else, and whether one
of the seores which were being made to order shonld be
picked out with yellow or red as o relief to ite dark body color
was 8 subject of enrnest discussion Letween two elderly offi-
cers during our stay, The guiding bar 8 one of the things
upon which extravagance is expercted to conter, Alrendy '“'"
were ghown s very handsome one in burnished steel and with
ivory handles as an ‘oxtra,” and that ‘ we shall have to bring
them out in gilver beforo the season’s over,’ is an opinion cons
fidently expresscd. ’

w8y far we have kept to the manufactory and its ap-
proaches, The riding school is beyond, The first-named

i wanint,

" 5 M ’ . T
Phe sitter Keops his head down and his knoes in, ns if

| he were attempting to mnster a partionlnrly vicious and un-

manngenble young horse.  His eyes aro firmly fixed upon the
wheols beneath him, his shouldors are up, his teeth nre
clenched, his hat is prossed resolutely ovor his eyes, and his
entire demennor is that of & man who sees his work cut out
for him and who moeans to master it, At first his feet are al-
lowad to hang uselessly down, while the attendant propels
the velocipede by pushing it with his disengaged hand. The
rider is directed to keep his attention to the handle, to balanes
himself by it, and to be earoful at the turns.

tho attendant walking slowly nnder his double task, and ziv-
ing out instructions rather disjointedly for lnck of breath,
‘Give a looser hold to the handles, sir—(puff’)—dlon’t grip 'em
a8 if you were afraid of tumbling off—(puff, pant, puff), Il
take care of that. (Pant) Just feel ‘em like; the lighter
and gentler the better—(puff’)—and whenever you fecl your's
going over on one gide, just turn an opposite handle, and
youw'll right yourself directly,” (Pant, puff, puff.) After a lit-
tle time the noviee i6 told to nse his feet, and he then turns
the wheels slowly for himself, being still held on by the at-
tendant instructor. There are no fastonings for the foot—
simply a rest which projects ont from the axle trees;and
whenever the handle is mismanaged, and the center of gravi-
ty lost, the rider comes to the ground on his feet, and go
stands up in a very comic way. It is asif a very tall man
were en a pony so small that he can at any moment allow it
to run between his legs.  But there is nothing corresponding
to the stirrup in any way ; and one of the most striking things
we noted was the readiness with which even the least expert of
novices could place himself at ease, by freeing himself alto-
gether of the machine. Two such lessons as we saw given,
would, we were assured, enable the gentleman before us to
manage a velocipede for himself, and from this stage toa
complete mastery, is a mere question of practice.”

At a recent meeting of the Society of Inventors, in London, a
paper on velocipedes was read by Mr. C. B. King, C.E. He
began by noticing the gradually increasing public interest in
the veloeipede movement in England, as well as in America
and France; and having given to a native of the latter coun-
try the credit of the invention of the bicycle half & century
ago, he mentioned the names of various improvers from that
time down to the present. One of their machines weighed
half a tun, and would carry twelve persons; in another the
brake, one of the most valuable features of the modern velcci
pede, was introduced. In order to bring them into general
use, manufacturers should pay attention to springs, propor-
tion, and finish. The exercise might be called “ walking made
easy,” with the advantage of taking ten feet at a stride in
place of two. He attached no importance to the supposed
danger to pedestrians, inasmuch as, with ordinary skill, a ve-
locipedist can gtop more suddenly than he could pull up a
horse. In America, with their usaal appreciation of new ideas,
they had established * Velocinasiums,” and had invented sach
terms as “ wobblers,” “ shavers,” and ““tumblers,” to describe
the several degrees of inefficiency of management. Heurged,
however, that, as a means of rapid and easy locomotion, the
velocipede was well worthy of serious attention.

During a discussion which followed, it was suggested that
inyventors should endeavor to provide velocipedes suitable for
lndies and children, as well as cheaper vehicles, on which
working men could go to their employment, as some do in
Paris. It was stated, however, that velocipedes are not fitted
for London streets, and regret was expressed at their exelusion
from the parks. Mr. Velogne said he had done the ninety
miles between Paris and Rouen on a bicycle in one day. A
mile had been done on good road in two minutes and four
geconds : but the keeping up of 8o high a rate of speed was
altogether exceptional. Eight or nine miles an hour would
be done by an ordinary skillful man without great exertion.
It was objected that at a tollgate on the Brighton road, ve-
locipedes are charged under the same category as mules and
donkeyg. After the meeting, several bieycles were started,
and did good work in Trafalgar Square, the Strand, and
Fleet stroet :

At a sensation velocipede exhibition given, recently in Bos-
ton, one Master John Reardon is stated to have ridden a ve-
locipede with gooved wheels along o ropo gtretched from one
end of the rink to the other, about twenty feet from the floor.
In addition to this a trapeze was hung to the velocipede
and Mr. Harry M, Stevens performed a variety of feats upon
it, while the velocipede was moving along the rope. Two
little girls, aged three and five years, rode velocipedes around
the rink with the ense of experts.

Mr. Henry C. Platt, of Augusta, Ga., sends us a drawing
copied with the following extract from page 434, Vol. b, of
the “ Bocond American Edition of tho new Edinburgh Ency-
clopedin,” printed in the year 1814,

“In the *Trinmph of Maximilian,' & work executed in the
years 1616, 1517, and 1518, curlous readers will find plates of
various carringes or cary, somo drmwn by horscs, some by
camoly, somo by stags, others impelled forward by means of
different combinations of toothed wheels worked by men, Of
one of the most remarkablo of them we give an exact copy in

plate CXXXI (of which the drawing in o s similo).”!

The drawing 18 oxtremely curious, and the machine is evi.

dently & monocycle, Wo haye sought in vain for the work

“ Round and round the vast bare chamber go the twain, |

¢
| May 22, 1869.
l - —— _ — ——
alluded to in the pablie libraries of this city. Iu it nvailable

; to "ny ”rnnr |'”rrl'“l'“"(l""t“ ? l‘ B WO ﬂhnll b“ ll”r‘p)’ t‘)
hear from them,

———

GEditovial Summary,

A SPRIOHTLY young paper published at Trenton, N, J.
|c‘nllml the Young Men's Montlly, is dovoting consideralle
Bpace to the exposure of “ Bwindling in New York," Mayor
| Hall has also given o note of warning through the press
|ngainst the numerous vampires who prey upon the crodnlity
of the innocent and unsuspecting, but all Iabor bestowed in
that direction will be temporary until people learn that the
only #afo courso for them to pursue is to transact their business
with reputable business firme. Gify enterprises are generally
luwimllm; ngreat majority of advertised patent lﬁﬂdicinoa
are positively iojurious to those who take them, and the pub.
e should beware of all advertisements that offer to sond
something for almost nothing. Such * cateh-traps "' are so
'numerous that wo eannot undertake to name them ; but of one
thing onr readers may rest asgured—viz,, that what eannot be

purchased cither of or through a respectable tradesman, is
ordinarily not worth looking after,

.

Dr. Brown-Sequard, reports a curious case of a dog which
had just died, having fresh blood passed into the earotid, The
dead animal was revived, stood on his feet, wagged his tail,
and lived over twelve hours, when he died again,

The above item i8 going the rounds of the NeWSpapeTs,
The error about the matter consists in the statement that the
dog was actunlly dead. We undertake to say that the dog
was but apparently dead. The simple introduction of fresh
blood into the carotid of any dead animal would have no of:
fect whatever—We make this assertion on the authority of
the New York Medical Journal, which announces in its lnst
issue the death of a child under peculiar circumstances, add-

ing sapiently to the statement that it was dead, it could
not be resucitated.

THE English Mechanic in o recent issue diseusses the defects
in the British Patent System, and calls loudly for reform It
wants a cheaper system, one that will make patents more val-
uable, and less assailable by those who, lacking genins, culti-
vate cunning and roguery.—It appears that thers is now a sur-
plus patent fund amounting to the sum of £2,000,000, out of
which it is suggested that an industrial and inventor's musenm
should be established and endowed,and that the present patent
fee should be reduced one-half. The gross injustice of charging
such exorbitant fees is fully shown by the enormons surplus
which has been accumulated under the present system, We

therefore hope that the suggestions of our cotemporary may
prevail,

Toe work of clearing the obstructions at Hell Gate have
come to an end for the present. Ouat of the general appro-
priation of $1,500,000 made by Congress for river and harbor
improvements, the paltry sum of $£80,000 only was allowed by
the Secretary of War for this iraportant work. Wo under-
stand that Mr. Shelbonrne, who was employed to blast ont
“ Frying Pan™ rock, has expended $20,000 out of his own
pocket in preliminary experiments and preparations. This
work is one of great national importance and ought to be
vigorously pushed forward,

PRrOFESSOR POWELL, who departed nearly one year ago in
charge of the scientific expedition to explore the Rocky Moun-
tains, has returned to Bloomington, Illinois, for the purpose of
procuring four portable boats in Chicago, which are to be car
ried out on the Pacific railroad as far as possible. The party
are to embark in these boats at the headwaters of Green river,
and follow that and other streams into which it empties to the
Pacific Ocean. The party will spend some ten months.,  Mrs.
Powell has returned to Bloomington, ana will not accompany
the second expedition,

ProTECTING Bmps,—The Legislature of Wisconsiu, at its
last session, passed n law making it a penal offense to destroy
or kill, by any device whatever. brown-thrushes, blue-birds,
marting, swallows, wrens, cat-birds, meadow-larks, or any
other insect-cating birds, anywhere wthin two mil_cp.-of, sy
incorporated city or village in that State. The Legislature of
Penngylvanin also passed an act, afterward appxovodby,ﬂx_e-
Governor, which imposes & penalty of twenty-five dollers for
the killing of any insectivorous bird, one-half of this fine o be
puid to the informer.

Tre appropriation for the sarvey of the lakes this scason
is $100,000—much below the amount appropriated for 1868.
The organization of the surveying partics l;gs- not yet been
completed. It is proposed to finish the survey of Lake 80__99'
rior. In addition to the other work, it is intended to conm“”
the operation of gaging the rivers connecting the lakes, wlth
roferenco to the supply and outflow of water. The problem
in one of very great gencral interest.

e return of Dr. Livingstone, the veteran Engmhmw
oler, was expected sbont four month sinee, but up to the pres-
ont moment his movements are wrapped in mystery. Lﬂm(
accounts, December 14, 1867, ho was proceeding along the
pastern shores of Jake Tanganyika, butno ides can bDMImd ‘
respecting his subsequent courso. His fate is regarde -~ with

—

gomo degroe of uncertainty., "3 lre

FExoLsi conch builders are beginning to ‘“‘m’um
they are prepared to build light carrisges on WMMM
from America. Thoy have discovered at last that |

feans ure half o century ahead of them in ﬂlommm@h‘
ringe building,

»

!
-
-

PP T T TIIHT W tH e~ 1L (AN S







