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AUTOMATIC FIRE GOVERNOR FOR GAS WORKS,

The luvention {llustrated In the annexed engraving con-
wists in & common gas governor, connected with the outlet
of the hydraulic main, and also with the dampers in the
chimoey and under the firo. The arrangement is such that
as 8000 88 the engine does not exhaust fast enough, a slight
pressure, being left on the retorts, is com-
municated to the governor, causing the
Iatter to rise, thus opening the damp.
ers at both of the above named points, and
putting on all draft until the requisite
speed is obtained. The pressure then be-
ing removed, the drum descends, closing
the dampers, and preventing the fire ma.
King more steam until a future supply is
onee more required.

The disposition of the simple mechan.
jmm is clearly shown in our illustration, so
that detailed reference to the various parts
is unneeded. It will be seen that, as the
governor is controlled by the pressure of
ges on the hydraulic maip, the amount of
steam will vary, according to the make of
gas—whether it be ten, fifty, or a hundred
pounds—and all without any attention on
the part of the men, except to replenish
the fire.

The Yonkera (N. Y.) Gas Light Compa.
oy bhave had the spparatus in successful
operation for several months past, where
it can now be inspected. 1t is claimed to
dispense with the engineer in many places,
besides pexforming bis work ina better
manner; to save fuel, as burning to waste
is prevented; to preserve the boiler, since
the door need not be opened except when
the fire requires renewal, and to obviate
the uss of compensators and engine gov-
ernors.

The invention was patentad through the
Scientific American Patent Agoncy, Au-
gust 4, 1874, by Mr. James Slade, of Yon.
kers, N. Y., who may be addressed for
further informstion,
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IMPROVED COAL SCREEN.

The invention which we Illustrate herewith will be found
a very convenient device for use in coal yards, since it al-
lows of the separation of the coal from the adhering dust
snd small particles with much logs trouble to the workman
than is necessitated in employing the ordinary screen. It
conaists of a box having an inclined open front portion for
the reception of the screen, which last is supported by the
projecting ends of its side pleces resting against the bottom
portion of the box, while its upper part is sustained by ley-

SLADE'S

orn, A, Theno levers are pivoted to the side walls of, and
inside, the box, and are adjustable so that
the screen may be inclined to any angle, ns
required by the quality and size of cosl, ore,
sand, or other material to be treated.

The rear portion of the box has an upper
hinged door, B, which is provided with
suitable latches, and there is also a detach.
able door, C, gecured by hooks and staples
or other convenient fastenings. The appa-
ratus is mounted upon trucks, so as to ren-
der it readily trapsported from point to
point in the yard.

As the materin]l is thrown sgainst the
sereen, the fine piuff falls through and into
the bottom of the box. When a quantity
bas accumuluted, the upper door, B, is
opeued, snd & reke s introduced to draw
the screenings to the rear of the receptacle,
As woon a8 the latter is full, the device is
wheeled awsy to the dumping spot, the
lower door slgo removed, and the contents
withdrawn,

This simple arrapgement prevents the
Inborious earrying of Leavy screens asbout
n yord, snd, besides, premorves the yard
free from unsightly hespn of dust and re-
fuse to collect, Since there is no possibili-
ty of anythiog passing through the screen,
excopt small fragments, the waste of good
conl—which often happens through pleces from the scroened
heap becoming mixed with the sifted stuff, and requiring
00 great & loss of time to pick out meparately—is avolded.

The doors msy be arranged st the side, or a trap muy be
provided at the bottom, as most convenient.

Patented through the Sclentific American Patent Agency,
by Mr. Henry L. Leach, of foot of E. #6th street (E. R.), Now

York city, who muy be addressed for further information.

Consumption of ;‘;ood by Rallroads,
At the end of 1873, there were reported 715040 miles of
main lines, apd 13512 miles of sidiogs sud double tracks,

making 85 9770 miles of railroads within the United States,
Of the main lines, 5,402'3 miles were in the New England

| tion are Increasing even more rapidly than our supplies are
i wasting. —National Car Builder,

°
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A New FPlaster Bandage.,
A surgeon connected with the Southern Dispensary, in

States, 14 209 in the Middle States, 33,9050 In the Western | Brooklyn, N. Y., has recently invented s new method of ap-

AUTOMATIC FIRE GOVERNOR FOR GAS WORKS.

States, and 2,081'3 in the Pacific States. Upon thess roads
locomotives were running, and a large proportion of them
used wood for their fuel. The number of ties used varies
from 2,200 to 2,800 per mile. If we take 2,500 as & mean,
we find that 212,602,500 piecon of timber, eight feet long and
from six to eight inches between upper and lower surfaces,
are required to supply this single item.

The durability of ties varies with the kind of timber, soil,
climate, and use, ranging from four to ten years. Taking
slx as an average, the amount required for annual pupply
must be 85,448,760 pleces, or 94,530,000 cubic feet. In con.

LEACH'S COAL SCREEN.

sidering this, we must remembor that a large amount of
waste occurs from howlng, and from loaving the upper
parts of trees, some of which aro used as firowood, the re-
mninder being o total loss. [t must also be borne In mind
thit the demand for timbor by railrondns, henldos for tos and
for fuel, is very great, including fencing, bridges, bulldings,
and structures of varlous kinda; that the risk from fires Is
exceptionally great, and that our requirewents in this direc-

plying the plaster splint, which, nccording
to the Tribune, promises to bean Important
improvement. A common merino sock Is
drawn upon the foot and leg. It may ex.
tend as far up as Is necessary 1o include
the fractured Jocality. A small rope isrun
down the back seam in the center of the
leg, around the heel and over the toes, re-
turniog up the middle of the instep and
front of the leg. Six or seven pieces of
flannel are then cut out to fit the leg and
foot, allowing for shrinkage. The ends of
the bones having been carefully adjusted,
the stocking, upon which the rope has been
attached as described, is drawn upon the
foot snd leg. The flannels are soaked in
warm water and spplied, the plaster of
Paris paste being rubbed in with layer af-
ter Inyer. After the last Iayer has been
applied, the plaster is allowed to set, When
the plaster has become hard, the splint is
perfect, and the patient can get about, on
crutches, very comfortably, If the leg
swells, and it is neceseary to remove the
bandage, the whole thing can be dogpe in
side of three minutes. The cord that bas
been run around the stocking now forms s
line of division in the eplint, To remove
the splint, all that has to be done is to slip
out the cord and alit up the stockivg along
the line whers the cord was. Then the
splint, divided in balves, can be removed
as though it had been laid upon the limb
to obtain s cast. Copsiderable time isthus
gained by using this method of spplying
the plaster splint. Wken the broken limb
becomes inflamed, it also is extremely pain-
ful and very tender to the touch. The
slightest jar sends a thrill of pain through
the body of the patient, who bas sometimes been obliged to
be chloroformed to enable the surgeon to remove s plaster
splint applied with a bandage. By the new method, the limb
need hardly be moved or touched.

®
-

Natural Gas for Fuel,

Mensrs, Rogers & Burchfield, the makers of a well known
brand of sheet iron, at Leechburg, Pa., produce weekly sbout
70 tuns of such iron; to make this amount 9,100 bushels of
cosnl, or 140 bushels per tun, would be required if they used
coal for fuel. They have now been using gas for seven
months, procuring it from an abandoned oil
well, 1,250 feet deep, situated about 1,000 feet
from the worke, and from which the gss is
conveyed by & three inch pipe. The branch
pipes leading to each furnace are half an inch
in diameter. They have one battery of four
boilers, driving an epgine of six foot stroke,
thirty inches in diameter, at the rate of forty-
five strokes per minute, which furnishes pow-
er for six pairs of sheet rolls and one bar train,
steam being taken from the same boilers to
drive two hammers; another boiler furnishes
steam for a blowing cylinder, which supplies
the blast for seven koobbling fires and one re-
finery ; another boiler furnishes steam for a
small engine driving the rolls for the manufac-
ture of tin plate. This isall done by gas,which
is aleo applied directly in five puddling fur-
nnces, in which the waste is three or four
por cont legs than with cosl, and the quality
of the iron is greatly improved ; they also far-
nish gas for four sheet furnaces, and fnd it
much superior to coal, the waste in these fur-
nnoos boing about five per cent leas than with
conl; and further advantages gained are softer
iron aud a finer surface to the sheet, They
have three large aonealing furpaces, where
thoy aoneal in alrtight boxes, patting about
ton tuns in each box, requiring about ten hours
to completo the process of annealing, st a saving of about
one hnlf In annealing boxes; and in ths tinning establish-
ment the pots of tin, into which the sheets of iron are dipped,
are algo heated by any. .

"To use gau thore is no change required in the construction
of puddling furnaces, except that they uss the patent water
necks, These necks are an absolute necessity in using gas

for fue), as without them the intense heat, generated by the




gos, dostroyn the lintng of the stack and meltn off the damp-

ors ax fast na they ean be replaced. The grate bare, the
m:. M ﬂ. ) atate, nover burn out, and the puddler's tools
Jast about three timea an loog an thoy did when conl was used.
In furnsces where the witer necks cannot be used, they are

jod to uke n 6t of stenm to lesson tho hest.

Their productl n bas Incroased about thirty-three per cont
aince they began to use gns, and the iron made communds
from $10 to $20 por tun more than the same class of iron
manufactured at the Apollo works, where they use conl, the
fron being mude from the sane class of stock. Theso facte
were communlcated to the American Iron and Steel Associn.
tion,
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GAIN FROM THE USE OF FEED WATER HEATERS,

In an ordinary boiler, one pound of average cosal will pro.
duce by its combustion between eight and nine thousand
units of Leat that are avsilable for generating steam. Sup-
posing the feed water to enter the boller at & temperature of
82° Fah., each pound of water will require about 1,200 units
of heat to convert it into steam, 8o that the boiler will evapo.
rate between 63 and 74 pounds of water per pound of coal,
Better results than these are often reslized, ospecislly in the
case of tests, but the figures given above are believed to cor.
respond with those of ordinary practice, The amount of
heat required to convert & pound of water into steam varies
with the pressure, as will be geen by the following table:

Units of heat required to convert one pound of water, at

the w:mpmtnn of 32" Fah,, into steam st different pres.

Fresvure of st Units of hest,  Pressure of stesm J
EERES 5

2(1). s 1,148
T . 1,161
ks LR 1,100

B0 I 1,176

100, TN e 1,181
............... 1,185
120...... 1,189
10, , .. ooieeviis: 1,192
160. . 1,195
0.2 oo e il 1,198
B, e v5ave swis i 1200

If the feed water has any other temperature, the heat ne-
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cospary 1o convert it into steam can emily be computed.
Suppons, for instance, that 1th temperature is 657, and that it
{s to be converted into stenm having & pressure of 80 pounda
per aquare inoch, The differepce between 65 «nd 82 ia 83,
and subtractiog this from 1,181 (the number of units of heat
required for foed wuter having & temperature of 32°), the
remainder, or 1,148, is the number of unita for feed water
with the given temperature.

In the uee of an ordinary non-condensing engine, in which
the steam fs exhnusted direotly Into the atmosphers, ench
pound of steam, an it escapes, carties off the greater part of the
hent that it has recelved In the boller, This can be renderod
plain by an example: Suppose the feed water enters the

| boller at & temporature of 70% that the preasure of stenm is

10 pounds per square inch, and that the back pressure in the
eylinder, under which the steam is exhausted, is 1 pound
per sguare ingh:

Temperature of fesd WAtEr...c.coovivaiviiiiiiiniias 70
BaLEPROL: s v oass o asvassovssnnvsavsvsonsenyes 32
Differonos. . .o.oovies R S AR AN s RN Ay 53 98

Units of heat required to convert 1 pound of waterat

32" Into stenm at Y0 pounds prossure. . .....oooe. 1,183
Bubtraetvoeon LSS aBy e R IO A8 . 498

Units of heat required to convert 1 pound of water  ——
at 70" into ntenm of 00 pounds pressure......... oo 1,145

Units of heat in 1 pound of steam at 1 pound pres.

aure, from water At 92" . ivviiiaiiiiianes GO 1,148
BRBErROb s o osvnivnnniie s eraavise spesuilenisioess 38
Units of heat imparted to feed water, that are ecar-  ——
ried off by ench pound of exhanst steam. ...,c.... 1,110
AMRILIDLY UG DY L 00 LR S50 scro ove g b SR oo sitis o 111.000
Divide by 1,145...... NA0ie S aa ey S e e O 96 941

which in the percentage of the heat, imparted to the feed
water, that is carried off by the exhaust stesm,

There remaing, then, only about 8 per cent of the heat,
imparted to the water by the combustion of the coal, that is
utilized in the engine. This isa rather gerious consideration
for the steam uger, who may figure up his account with the
boiler and engine somewhat after this manner: One tun of
conl costs £0.50, and evaporates, by its combustion, 15,000
pounds of water, at a coat for fuel of $0,00043 + per pound.
When the steam resulting from the evaporation of this water
is used in the engine, 96:04 per cent of the heat imparted to
it by the fuel is exhausted into the air, This is the same as
throwing away 14,541 pounds of the water that has been
evaporated, leaving 459 pounds for ugeful work, so that
really each pound of water uged in the engine costs $0 014 4-,
There are very many engines running today to which this
account will apply, eogines that are pendiog into the air
nearly all the heat imparted to the water by the fuel. We
showed, in & preceding article, how considerable saving
would generally result by attaching condensing apparstus
to & non condensing ergine. This cannot always ba done,
however; but there are means by which some of the heat
carried off by the exhaust can beutilized. The mostobvious
method is to turn the exheaust steam into vessels through
which the feed water passes, so that some of its hea’ may be
imparted to the water, which will then require the consump
tion of leas fuel for its conversion into steam. There area
number of heaters in the market which are guaranteed by
their manufacturers to deliver the feed water into a boiler
at the temperature of 212°, and we can state from our own
experiencs that this is not an uncommon result, while a tem-
perature of at least 200° should be realized from the use of
a0y good hester. It may be profitable to congider the effect
of sttaching such & heater in the case previously cited. The
feed water will then enter the hester at a temperature of
70°, and be delivered into the boiler at a temperature of 200°,
baviog had its temperature incressed 130° by the exhaust
steam, which has losta corresponding amount of heat. Each
pound of water will require 1 015 units of heat for its con-
version into steam of 90 pounds pressure, instead of 1,145
units, which were needed when the heater was not in uee.
This gives & gain of 130 units of heat for each pound of
water evaporated, baing 11 85+ per cent less hest than was
required when the feed water was pumped into the boiler at
& temperature of 70°. Each pound of exhaust steam, also,
instead of earrying off 1,110 units of heat into the air, will
only take 980, or 11 71 +- per cent less than it formerly did.
The accouvt previously given will now figure up as follows:

The combustion of one tun of coal will evaporate about
16,8900 pounds of water, at n cost of £0 00088+ per pound.
In the engine, an amount of heat corresponding to about
16,300 pounds of the steam is thrown away in the exhaust,
leaving 600 pounds for useful effect, at & cost of £0.0108 4+
per pound,

These examples, which correspond well with cases in ordi-
pary practice, will enable our readers to estimate with tol-
erable accuracy the results that will be realized from attach-
Ing n Lieater in any given instance. It will be observed that,
in the caso supposed, no allowance was made for incressed
back pressure by the use of the heater. This was because
the hypothetical heater was properly designed. A good
heater does not increase the back pressure in the piston.
There are many forms of the apparatus, howeyer, that offer
#0 much resistance to the escape of the exhaust steam, as to
wore than neutralize the gain that would otherwise be de-
rived from their use, It iy easy to see, for ingtance, that 1f

06 | the introduction of a heater Incressed the heat of the feed

water 10 per cent, but also increased the back pressure 5o as
to call for the expenditure of 12 per cent more fuel, the

arrangement would be anything but economical.
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A SPECIAL EDITION OF THE BCIENTIFIO AMER

ONE HUNDRED THOUSAND' nouw 2
We ghall, during the coming month of Dacember, e &
spocinl edition of the Bormnrirre AMEIIOAN,
one hundred thousnd copies, which will be ;M
circnlated among manufacturers of all kinds, mn !
mill owners, and, in brief, representativen of all industeion
In the United States and in Canada. At connlderabln outlay.
of time and expenge, we have procurad a list of one handred
thoussnd names, embracing the leading business men of the
above Important classes ; and to each individual a copy of the
BOIENTIFIC AMERICAN, enclosed in n separate wrapper and
prepaid, will be mailed, The item of postage alone will thuy
cost the lnrge sum of two thousand dollars, and the lssue
will find its way into every post office in the country,

Our motive for printing this extra edition, at an outlay of
potoe six thousand dollars, we do not desire to concenl, nor
could we do so even if such were our wigh, Our alm is o
increaso our subscription list; and in pursuance of this ob.
ject, we take puch menng ag will enable others beslde cur.
selves to derive benefit from the enterprise, in direct pro.
portion to the amounts they invest in its furtherance. To
this end, therefore, we propose to admit a few advertise.
ments. It will readily be appreliended that, since the pub.
lighers are distinetly pledged to print the large special edi.
tion ebove noted, and to mail the gawe (prepaid) to names ne-
lected with care and judgment, every person having goods,
productions, or idess to bring to the notice of the class above
mentioned ig here furnished with the means, Moreover, it
ghould be remembered that the names to which we refer are
not thoge of our regular subgcribers, but of business men
not aczessible through the urdinary newspaper channels,

We would direct especial attention to the fact thatalthough
a circulation of 100,000 copies is guaranteed, there is every
probability that this will be greatly exceeded. Our offer of
Inst year included a circulation of but 60,000 ;'but before we
had supplied the demand, 120,000 copies were printed and
mailed. For this immense excess, we imposed no extra
charge upon our advertigers. The same course will be
adopted this year. The extra benefit ia given freely to those
firme who gend us advertisements for the gpecial edition.

To the enterprising manufacturers and inventors who ad-
vertige in our regular columue, and indeed to everybody at
all conversant with the advantages of a goocd medium, we
need not point out the benefita to be derived from our propo-
sition, For further particulars, see advertisement on an-
other page.

COST OF TUNNELS,
“Armong the various plans for disposing of the Jones’ Falls
stream or improving ite chennel, which bave been pre-
sented to the council comumittee, is one by J. E. Sudler, civil
engineer, proposing to divert it by a tunnel from & point be-
yond the eity scross to the valley of Gwynn’s Falis, and thus
throw its waters into the middle branch of the Patapaco, or
Spring Gardens. This tunnel would pass in good part under
Druid Hill Park, and throogh a rock formation which, it is
believed, lies beneath all the hills in that quarter. Never
having looked to diversion in that direction, and without
pretending to have examined into or formed any judgment
in the premises (the plan lately suggested by the mayor in
his epecial message to the council for improvement within
the city being still pending), i¢ may yet be worth whils to
inquire into what has been the cost of like tunneling, sccom-
plished in other parts of the world. The aggregate cost of
this tunpel for Jones’ Falls, the length of which is 16,000
feet, is put by its author at $2,300,000, or $145 per lineal
foot, which is a fraction over $2 per cubic yard. With regard
to other tunnels already in existence, their cost is given a8
follows: The great Mont Cenis tunnel cost about $300 per
lineal foot, including equipment of road, ete. The Kilsby
double track railroad tunnel (England), in the construction
of which very great difficulties were encountered from the
tapping of quickeands, cost $262.50 per lineal foot. Bletch-
ingly tunnel, for & double track railrcad in England, cost
£120. Terre Noire, on the Paris, Lyons, and Mediterrsnean:
railroad, cost but $50 per foot; and the very difficult Hauen-
gtein tunnel, between Basle and Berne, Switzsrland, cost $133
per lineal foot. The Hoossc tunnel, through a formsation of
mica glate and qusrtz, with working shaft upwards of 1,000
feet in depth, cost $300 per lineal foot.
These tunnels were sll completed several years ago, and
the cost per cubic yard of material excavated variea from
$150 to $14. The difficulties met with in their execution
have led to the invention of improved spparatus, by the use
of which the cost of boring, drilling, etc., is reduced from
100 to 800 per cent. The diamond boring machioe was tho-
ronghly tested by Captsin Beaumont, R. E., in Lancashire
and Cumberland. At Stoughton, the borer reached a depth
of S0 feet in two monthe, that could not have been got at in:
less than two years by hand labor. In the Clifton tunnel,
Bristol Port and Channel Dock Railroad, in hard mountain
limestone, the drills advanced at the rate of two inches per
minute—outside diameter of boring, two inchea, The ma-
chine sdvanced at about five times the speed that could be
attained by as many men a8 could find room to work ata
heading. The motor is compressed air. Dynamite is used
for blasting, and found to snswer admirably, With the aid
of these machines the work of tunneling through the bardest
rock presents no difficolties of any extraordinary characler,
and may be executed at a cost very little, if any, greater
thao the excavation of the same material in open cutting.
—Daltimore Sun.
To the above, may bs added the cost of thst portion of the
Underground Railway, in New York city, now nearly com:

pleted, on Fourth Avenue, between 44th streot and Harlem:
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river at 1884 street, s distance of about 4} miles, This rail-
way hins four tracks, and consista chisfly of open cuts and
tannels, bat inclades a massive gtone vinduct G0 feot wide,
80 fost high at greatost elevation, and abour 6,500 feet long
The open cuts are about 66 fest wide, walls incladed, nod
from 10 feet to 14 feet deep, spanned at the streot crossivgs
by splendid iron bridges. The tunnels are of three kindy,
brick arches, fiat iron beam tunnels, and rock tunnels, They
conalat of three parallel tunnels, one central and two nopn
rate side tunnels, all occapying s space under the strootn of
about 70 feet in width by 80 feot in depth, At absut every
half mile aro roomy passanger atations and waiting rooms,
wluo conatructed underground, lighted from the sidewalks,
Altogether this ia one of the finest examples of underground
rallway construction in the world. It has beon In progross
for the past two years, and will be finished in January next.
The total conteact price of this great work, inoluding sta-
tions, bridges, ballasting, viaduct, tunnels,changos of water
pipes and sewers, is $6 505,070, beiog at the rate of & little
under $285 per lineal foot. Considering the large sise, this
ia a vory moderate cost; and for once the city of New York,
which pays one half of the bill, has not been cheated or Im-
posed upon.
‘W recently made a personal inspection of the work from
beginning to end, carefally examined all the details of con-
struction, and were much gratified to observe the oxtrems
care faken to render every portion solid and enduring. We
shall ia our next commence & detailed account of the entire
line, drawings for which have been kindly supplied to us by
the offider in charge. These papera will b read with inter-
egt by civil engineers in all parts of the world, as they in.
volve many practical examples of the most recsnt construc-
tion, execnted under the supervision of individuals of emi-
nence In the profession,
EXPLOSIVE WOUNDS FROM NON-EXPLOSIVE BULLETS,
The uses of explosive bullsts in war is forbidden by inter.
national sgreement. Daring the Franco German war, the
French were repeatedly sccused of violating this humane
compact; and the charge, though indignantly denied, seemed
to be justified by the nsture of the wounds which the Ger
man surgeons had to deal with. Where the ball entered, a
emall round sperture would be observed, while jts course
within the body would frequently be marked by a fearful
shatteriog of bones, and its aperture of exit would show a
ragged opering that one could thrast his fist in, Ouly by
the explosion of the ball on striking the bone, it was thought,
could such mutilation be possible. The accused Lave now
the full though tardy satisfaction of hnving their innocence
thoroughly established by German investigations,
In & paper read last year bafore the German Surgieal Con-
grons, Professor W. Busch, of Bounn, called attention to the
fact that wounds such as had been attributed to explosive
bullets were mede by the ChassepOt bullet fired at short
range. He explained the phenomenon by supposing that
the ball becsme melted and broken up by forcible contact
with the bone, and acted like & mass of shot on the paris be-
yond. That the ball would be heated by the sudden srrest
of its motion, full or partial, could not be doubted; and the
spreading of the ball in star shspe when fired against an
iron target was urged as proof that the heating may be saffi-
clent 1o melt the lead.
Dz, Augustus Kilster was not satisfied with this explans.-
tlon, and has sives been conductiog experiments on gunshot
wounds jn animals st the Royal Military School at Spandau,
whie results of which have been published in a late number of
the Berliner Klinische Wochenschrift. In msking the ex-
periments, n large target was placed behind the snimals
(horses mnd wethers), so that the condition of the bullets
could be observed after their passage through the bodles, The
distances were five, twenty, one hundred, and eight hundred
paces. The arms used were o muzale-loading sporting rifle
throwing & pointed bullet, the needle gun, and the Chasse-
pit, Mauser, and Henry Martini rifles, The animals were
first killed by & volley from all the weapons, and subse.
quently the carcases were used fir further experiments,
Omitting details of interest only to surgeons, the results of
the investigation may be summed up aa follows :
1. There in no essential difference in the action of bullets
on the living and on the dead body. Herstofore the opinion
hes been that gunshot wounds are more extensive in the
living than in the dead body, and that by the wound it can
bs told whether the injury was done before or after desth—
= position no longer tensble. Owing to the greater tough.
pess of the skin of animals, the aperture of exit is not so
Inrge as in the humsn body ; the destruction of the flesh and
bones, however, is equally extensive.
2. The extent of the destruction is in inverse ratlo to the
distance, and in direct ratio with the initial velocity of the
ballet. The sporting rifle made the simplest wounds, Then
followed the needle gun, the Chassopit, and the Muuser ritle,
which produced frightful destruction of the bones aud soft

3. The destruction of the tissue Is produced by the lead
heated and broken up, but without belog welied,
The bullet is mechanically divided, leaving the finor parti.
cles of lead in the recesees of the wound, while the {mgments
of larger size pass out along with pieces of shattered bone,
flesh, ete. Most of the Chaseepi: and Muuser bullets, which
Lisve the greatost initial velocity, passed through the animals’
bodles reduced by one half or more, and greatly altered in
shape, on the target an irregular Impreesion, sur.
rounded by & crown of small pleces of lead, carrylng frag-
ments of bone, muscle, Linir, ete,  The wounds made st short
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The Henry-Martinl rifle stands alone in using a ball
of hard lead, or lead mixed with tin in the proportion of
twolve par's to ons, The initial velocity of the ball thrown
by this rifle Is almost as great ns that of the Mauser, yet the
wound produced by it ls very much smaller, It makes a
clean hole through flesh and bone nelther shattering the
bone nor leaving splioters of lead in the course of the wound.
In one cage only did De, Kilster find & Henry-Martini bullet
much misshapen, and thut time it remained sticking in a
bone, On but one oceas’on, when fired at o hundred paces,
did it fall to paun through the longest dismeter of & horee,
while the Muuser bullets frequently remalned in the wounds,
owlog to the greater reslatance they Lnd to overcome in con.
soquance of thelr greater mlsshapement,

Having shown that bullets of soft lead fired at short range
act just like explosive bullets, and that s closs combat with
them can be nothiog but s horrible butchery, Dr. Kilster
proteats against thelr use; and as a duty to s brave oppo-
nent, ho takes paina to say that the French stand thoroughly
acquitted of the charge of having committed an act of un-
worthy and interalicted barbarity.

lead,

WHAT TEMPERATURE KILLS!
At the present stage of enquiry, the very important bio-
logieal question whether life does or does not ever sppear
otherwise than as a prodaot of antecadent life plainly hinges
on the simpler question : What tempsrature killa? In other
words, what degree of heat Is certainly fatal to Jiviog mat.
ter? A boiled egg will not hiateh, boiled seeds will not ger-
minate; noanimal or plant thus far experimented on bus
been found to survive exposure to boiling water. Yet the
appearance of living forms within hermetically sealed flasks,
the contents of which have been boiled ten minutes or more,
Lins been observed by too muny trustwortby witnesses to be
lopger doubted. The question to be settled js: Are there any
forms of living matter, germs, soeds, or what not, that can
endure 212° of temperature by Fahrenheit's scale? And if so,
what bigher temperature certainly kills them ?
The first to attack the problem with scientific thorough-
ness and care was the acute and learned Abbé Spallavzani,
something over & hundred years ago, Atthat time Need-
bam was advocating the doetrine of spontaneous generation,
on the strength of experiments similar to those which later
investigations have made familiar, Spallavzani repeated
the experiments,and found that the lower infasoris certainly
would appear within closed vessels previously subjected to
boiling beat. The organisms themselyes were killed by a
temperature of 1084° Fab, Unwilling to accept the conclu-
sion arrived at by Needbnm, the Abbé nssumed that the un-
known germs of the Infusoria must be able to withstand the
higher temperature, and thereupon sot to work to discover
whether the difference in the capacity of resisting heat, ima-
gined to exist in this case between parents and germs, could
be justified by the establishment of similar differences in
heat-resisting capacity between other parent organisms and
their germs. By a careful series of experiments, he found
that, while frogs and tadpoles perished at 111" Fab., frogs’
eggs appeared in some cases to resist the temperature of
131* Fah., nore, however, surviving 1443" or upwarde,
Aquatic salamanders and fish were likewiso killed by water
having the temperature of 111°. Silkworms' eggs and the
eggs of the elm moth failed to germinate after being heated
to 140° Fsh. The developed worms diedat 1083°. Leeches
perished at 111°; the nemaloids known as vinegar eels, at
113*; other aguatic worms at 111°, and water fleasat 107",
Thus, while about 110° Fab. sufficed to kill matured forms,
their eggs were not killed under about 140° Fah.
Observations on seeds and plants were conducted in a
similar manner, the water being heated slowly and the seeds
and plants taken out as soon as the desired temperature was
attained. Not one seed germinated after exposure to boil
ing water. Of the corresponding plants o few survived »
momentary exposure to 156°, none the temperature of 1677,
(The grades of heat experimented with differed for the most
part by 5° Réaumur, or 113" Fab., so that the thermal death
point was not precisely noted. )
From these expariments it was manifest that (1) eggs can
endure a higher degree of heat than the animals from which
they are derived: (2) a similar difference exists between
plants and seeds: (3)seeds and plaute resist bigher grades of
hest than eggs aud animals, Not a alogle livieg thiog,
however, egg or seed, animal or plant, survived a brief ex.
powure to a moist heat of 212° Fah,
To the drynesa of seeds was evidently due their ability to
withstand heat better than egge. Certaln eggs resemble
seed In that they may be dried and yet develope after being
placed In & suiltable damp medlum. Might not the germs of
the lowest animalcules likewise withstand desiceation, and
in & dry state excel seeds in power 1o bear heat, ns the seodn
excel eggs? lnssmuch as the germs In question wero invial-
ble and unkoown, they could not be subjected thon to the
test of certain exporiment ; and on the ground of their hypo-
thetical existence and power, Spallsnasnl was able to refuse
assont to the probability of the germless origin of liviog
matter in the cases under consideration,
Unfortunately for the panspermatist position Spallanzeni’s
assumptions are not merely not sustained but are positively
contradicted by more recent Investigations. Professor Bur-
den Sanderson shows that, so far from being able to with
stand deslceation,the germinal particles of bacteria are killed
by simple exposure for throe days 1o dry air of the low tem-
perature of 104° Fah., and that the fully formed apimalcules
are deprived of their power of further development by
thorough desiceation. Further, Dr. Charlton Bastan (who
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shown that all direet experiment,on the power of bactcria
and their germa (o withstand heat, leads to the conclusion
that they aro both killed by a briaf exposure to s moist heat
of 140° Fah. Many Investigators, working independently of
each other, and often without reference to the origin of 1ife
question, colnelde In phowing that, with certain pecaliar ex-
ceptions, the temperature of 140" Fal., with moistare, is
fatal to lving matter,

In very many, if not moat, cases the desth point s much
lower, Thun necording to the observations of Spallapzani,
Max Schultzo,and Kihnesimple nquaticorpnnisms die under
temperatures rangiog from 104" to 118° Fah, According to
Kiihne, slements of the cold.-blooded frog are killed nt 104°,
Stricker and Kithne sgree in fixlog the thermal desth point
of the tissus elements of warm.blooded man at 111°; that
of the tissue elements of plaaty, according to Max Schaltze
and Kiibne,is from 1164" to 1184 : while Spallanzani Lieblg,
Tarnowski, and others find that egge, fongus, sporss, and
bazteria germs are killed at temperatures between 122° and
140°,

The exceptional casen are the conferea and allied organ
izms observed by Dr. Hooker in SBorujkund, flourishing in s
hot spring of the temperature of 1658 Fah. ; others in water
of 174", as observed by Captaln Strachey in Thibet; in 1857,
85 observed by Humboldt in La Grinchers; 1007, as observed
by Dr, Bremer in Californin; and 208°, or 4° below the boil-
ing point of water at sen level, a8 observed by Descloizeaux
in Tceland.

“Itis u well known pbysical fact,” says the late Professor
Wyman, commenting on the examples of life at high tem-
peratures above given, ‘“that living beings msy be slowly
transferred to new snd widely different conditions withont
injury; but if the same change is suddenly made, they per-
ish. In the experiments made in our laborstories, the
change of conditions is relatively violent, and therefors lia-
ble to destroy life by its suddenness.”

Even if it were possible for living organiems to with.
stand suddenly the temperature to which these exceptional
growths have become inured through long perioda of time.
the difficalty attending the appearance of living forme, in
hermetically sealed flasks which have been previously heated
as high as 275° Fah., as recorded in Dr. Bastian’s latest ex-
periments, would not appear to be greatly lessened. The
evidence is overwhelmingly sgainst the survival of living
matter after prolonged boiling, much less sfter exposure to
a temperature sixty degrees higher.

——
SCIENTIFIC AND PRACTICAL INFORMATION.

WORKING MEN'S HEALTH,

From a report of Dr. Waller Lowis, a noted English phy-
sician, regarding the health of French working men, itsp-
pears that the percentage of deaths from consumption, in
1,000 cases collated, is for various trades aa follows: Ex.
posed to vegetable or mineral emanations, 176; to dust and
fine particles, 145; sedentary oscupstions, 140; employed in
close workshope, 138; exposed to hot and dry air, 127; re
quiring active muscular exercise, 80; requiring exertion of
voice, 75; working In open alr, 73; exposed to apimal ems
pations, 60; the remainder being made up of persons work.
ing in & stooping posture, exposed to sudden movements of
the arms, or exposed to watery vapors. Concerniog the
effect of various employments on the eyesight, it seoma that
the sense is ipjured by those workiog with polished metals,
looking glasses, ote. Thoe swallness of objects and intensity
of direct or reflscted light Is also a cause of impaired vision;
while astronomers who study the sun bave become totally
blind, and opticians who dally exercise and test spectacles,
ete., engravers, watch makers, eto, are liable to amaurosis
and amblyopla,
THE POPULATION OF CIIINA.

Abbé David, who has recently devoted some years to the
the exploration of Chinese territory and the stady of the
people, sayn that the estimate of statisticians that the total
population of the Chinese Ew pire s but 100,000,000 souls is
entirely iocorrect. The error is due to the terrible ravages
mads ln certain small political divisions,which have rebelled
at times, and in which wholesale massacres bave reduced
the inhabitants to one half and In some cases one fifih their
former pumerical strepgth. The province of Kiavgsl is,
bowever, the least populated and the average of each canton
thereln is 4,000 people, There are 4,545 cantons, msking an
approximate tolal of 17,850,000 inhabitants. Awmong the 18
provioeces of the Empire, it is certain that several largely ex-
esed Kinngs! in population ; but taking the above given aggre.
gate aa & anlt, there must be at least 300,000,000 individuala
in the country.

ACTION OF SULPIIURIC ACID OX LEAD,

From recont experimentsby H, A, Mallard, it appears that
acids below 61" Baumé, concentrate by bolllog until they
attain a temperature of 488° Fab., or that at which acids at
61* Baumé boll. They then attack lead, producing sulphue-
ous acld and some sulpbate of the metal, Aclds above 61°
Baumé and below 65°5" Baumé concontrate by ebullition up
0 780" Fah., the bolling point of acids of the latter density,
when they attack load, produclog sulpha‘e of lead, sulphur-
oun acld, and o little sulphur,  Acids of 63 5° Baamé at 483"
¥ab. also attack lead, producing the results last mentioned.
.

Tue East Riven Buiook —It In expected that in four
waeks from this date the Brooklyn tower of the Esst Ri
bridge will bs completed. On October 24 & hight of 250

feet hiad beon attained, and thers were seven mote courses,
about 14 feer, of stone to be added. The snchorage on the

very fully in the Contemporary Review for September) has
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PEAS THREE THOUSAND YEARS OLD,

I the courss of Iate axplorations In the anclont ruins of

1, Genoral Anderson, an Engliah traveler, found, in-
olosed In & sarcophingus boside » mummy, a fow dry poss,
which he preserved carefully and, on his return to Great
Britaln, planted in the rich sail of the Island of Guernsey.
The seeds germinated, and soon two little plants sppeared,
from which, i maturity, sufficlent peas wore gathered to
plant quite s large trot of ground in the following season.
Some of the plants thus ralsed have sttained a hight of

" Apparatus for Brenthing Harefled Alr,

M, Dert, whone Interesting resenrchos of the effects upon
animal 1ife of compreased and of rarefied alr wo have fully
deseribed, suggests n slmple devics for use by travelors ns.
oending high mountalns or by scronauts. It consists of a
Y tube, one nrm of which s connected with an oxygen bag
made of Inelastic material. The other arm in open to the
atmosphore; and In & rounded portion Inside, near its junc-
tion with the balanos of the devies, is a small balloon of
olnstic material filled with ordinary air, The mouth is ap.

oyer alx feot, and have beon loaded with bloasoms of exqul:
aite odor, and of a delieate rose tint, The poou-
Mar fosture of the growth s the stom, which in
small near the root but increases groatly in also as
it ascends, requiring & support to sustaln it up-
right, The pods, Instead of being dlatributed
around all portions of the stem ax in the ordinary
plant, are grouped (as shown in our engraving,
oxtracted from the London Graphic) about the up.
per extremity,

The vegetable, it in snld, belongs to the ordina.
ry garden variety; but from its presenting the
very distinctive differonces above noted, it seems
worthy of close botanical examination. The peas
are of remarkably fine flavor, excelling in delicacy
thoes of the choloest known varieties,

el -G
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Discoverios by the Whoeeler Exploring
Expedition,

Professor Cope and Dr. Yarrow, of the Wheeler
Expedition, have unesribied, in the valleys of the
San Juan river, another immense deposit of fossil
remains of prehistoric animals. A large number
of vertebrates of enormous eize, and of genera
unknown to Science, liave been found, together
with others of very rare species, including skele-
tons of mastodons and mammoths, in a very per-
foct siate of preservation. The fruits of the dis-
covery are not yet classified and arranged, ro that
a complete list cannot be given; but specimens
have been forwarded v Washington, where, we
understand, the naturalistsa have already begun
work upon them, The entire collection is eaid to
be a most valuable contribution to palwontology,
and will add greatly to our knowledge of that
branch of Science. Wha notice, also, that the in-
vestigations as to the living animals of the coun-
try explored, are meeting with excellent results.
As many as 1,000 birds” ekins have been obtained,
including several of new varieties of birds, Five
new species of fiahes, it is said, have also been
discovered.

-
Waterproofing Compound,

This compound is prepared by melting paraf-

fin and sdding graduslly a suitable drying oil,

plied to the ond of the steaight part of the Y, As the eleva.

Noew NRallway Hefrigerating Oar,

Trisl was made recently on the Great Westorn Rallway,
Eng.,of a car, the invention of Captain Acklom, for the trans.
port of ment in a purer and colder air than in the ord
cloge cars, 1o ag to preserve the freshness of the carcases,
The oar does not differ much in appearance from an ordisary
rallway wagon, and the patentes claims that it can be ballt
at little more expense, and filled on ocossion with any class
of merchandise for which an artificially eooled tomperaturs
is not required. The body of the car consists of s doabls
paneling of galvanized iron network, with the space between

fillad with two couches of Inodorous absorbent

felt, the outer one four Inyers thick, and the Inner
one, an inch apart from it, but a single Inyer,
The mesh of the external panel is much larger
than the corresponding meah Inside, in order o
permit free Ingress to the hest and stmosphere,
The inner panel alone forms a colling to the cham.
ber, and s covered with the felt, but with an in-
terval of a couple of inches betweon itx surface
and the arched outer roof. The object of this ar-
rdngemont in to sdmit the passage of & current of
air when the car Is in motion. Usndernesth s &
tank from which water is driven by a forclog
pumnp toa covered galvanized iron gutter, running
round the edge of the roof, between the panels;
the outer felt in lipped in this gutter, go that the
water Is bound to percolate through it to a metal.
lined groove below, which roturng the drip to the
tank. The atmosphere coming in contact with
the eaturated felt causes evaporation, and lowers
the temperature within, while the single inner-
Inyer of dry felt preserves the mest from mols.
ture; and it Is a curious fact,the warmer the wea-
ther is, the quicker the evaporation, and conse.
quently the cooler the interior. The carcases are
strung up on a row of double hooks inslde, as in
a butcber's ntall, and it in stated that one car can
carry those of 174 bullocks, or eight tuns of meat,
The trisl may be pronounced satisfsctory, al-
though the car in still susceptible of improve-
ments, the thermometer suspended within it hay.
ing registered only 62° Fab., while that of the
outer atmosphere was ten degrees higher. Cap.
tain Acklom undertakes to supply provisions
sound and sweet to the salesman, even in the
heat of the dog days, and to carry fish and newly
killed meat two or three days, if necessary, un.
tainted. Poultry, milk, vegetables, and fruit can
algo be transported, in all their freshness, in this
felt convenlence.,

—o <
M. DE GROOF’'S PARACHUTE.
On page 99 of our current volume, we men.
tioned the death of Vincent De Groof, who was
thrown, from a flying parschute of his own con-

stirring well to insure intimste mixture; it is

then poured into molds the shape of bricks or

blocks, and sllowed to cool. The fabric to be rendered wa.
terproof is rubbed over with a block of the compound,
warming the rubbing face gently if the atmosphere is cold,
and thexn ironing the cloth with & warm irop, or passing it
between hot rollers. The application of this compound to
leather snd textile and felted fabrics is said to give excellent
results, as, although it renders the cloth thoroughly water-
proof, it is not impervious to air.

THE AERIAL SCREW,
Under this nsme, M. De Fonvielle has constructed an ap-

PLANT GROWN FROM A MUMMY PEA.

tion of the person using the apparatus increases, the ball in
the tube expands, owing to the decreased air pressure, and
hence closes the orifice leading to the surrounding atmos-
phere. The supply for the lungs is therefore drawn in a
greater proportion from the oxygen recelver, enabling the
functions of respiration to continue without uneasiness.

Non«Corrosive Pipes and Plates,
A recent patent by W. A. Shaw, of New York city, has
for its object to protect tubes or metal plates from corrosion
by associating with them other metals or alloys, the presence

paratus for testing the powers of various electric batteries, | of which renders the entire combination passive. It isknown

Using & winged screw, in the form of a ship's propeller, he
is ensbled, by counting the rotations, to ascertain sccurately

the power of apy motor which he may apply to it, Ouren-

fraving shows clearly the manper of its use. With a
screw of 12 inches dismeter and s motor of three mag-
nets welghing about 2 1bs. each, » speed of rotation of 5
turos per second was obtained from s battery equivalent to
0 Grove's slement's, The gpeed can be minutely snd pre.
cisely sdjusted by varying the battery power, and experi.
ments oo the sizs and piteh of the biades of propellers can
be readily made. The inventor, in La Nature, recommends it
to Mr. Bowdler's notles, belleving that It would be useful to
him in bis military balloon experiments, of which we gAve
an ilustrated description on psge 07 of our current vo-
lume.

that the presence of platinum protects iron from corrosion,
and that zine will partially protect iron snd copper. An in-
stance of the last named fact is the well known appli-
cation, by Sir Humphrey Davy, in aheathing veasels.

One method of carrying out the present invention
is to make s pipe or tubs of any one or more of the
ductile metals, by drawing, rolling, or by pressing
eaid metals out of a cylinder through a die. At the
same time this operation is being performed, a rib-
bon, band, or wire of a protecting metal or metals
is drawn through the die with the tube under trest.
ment, emergiog therewith, olther wholly or partial-
ly inlaid within the inside surface of the tube. One
or more such bands may be thus inlaid, and they
may be alike, or of different metals. The inlsid
bands may be embedded in the shell of the pipe, 8o
as to be flush with the surface thereof, or they msy
be allowed to project, sosas to present a greater
amount of protecting surface,

It is alleged by the inventor that, when strips of
lead and tin are simultaneously exposed to the ac.
tion of water, the presence of the tin effectually
protects the lead from corrosion, and that thero ls
practically no corrosiv e action upon these metals when asso.
clated in this manner,

Changes of the Sun’s Apparent Diameter.

The question of whether the sun’s apparent diameter is
wubject to any changes which can be detected by observation
is discussed in the American Journal of' Beience and Arts by
Professors Newcomb and Holden. The caloulations of these
astronomerns indlcats that during some years (1804 and 15870,
for instance) there was & tendancy to a ten hour vibration of
the solar dianmeter, The conclusion, however, is that this
correspondence be attributed to anything but
chance,

cannot

struction, from a hight of 80 feet to the ground and

instantly killed. We now publish an engraving
of the invention, which was, in general plan, an imitation
of & bat’s wings, the framework beiog made of cane, and
the intervening membrane of stout waterproof silk. *‘The
wings were altogether 37 feet long, with an average breadth
of4 feet. The tail was 18 fest by 3 feet. These wings were
inserted into two hinged frames, attached to & wooden stand,
upen which the seronaut took his place. He had three le-
vers, which he worked by hand, to give his mschine propul-

-

Sarte s

sion or guidance, as might be required. His theory wasthat,
bavivg started from a given hight, he could mansge his de-
scent o aa to reach the earth by a sort of Inclined swooping
motion, without risk of concussion."—/lustrated London
News.

The result to the constructor Is given above,

Tue Metropolitan lhllvn; of Constantinople in nearly
comploted. The brickwork of the tunnel, from Para to Ga
latz, has been finishked, and the rails are now belng Iaid,
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THE RUINS OF TROY,

The resenrchon of Dr, Sehllemann, on the supposed alto of
the ity of anclent Troy, have recently boen rewarded by dis
coverles whioch ave s worldwide luterest, proving not only
the existence of the eity, #o often and so strenuously assert.
od 10 be purely mythieal, but the general accuracy both of
the Homerle and Virgilian, the Greek and Latin, accounts of
the people, their celobrated cltadel, and its ten yoars' slege.
These revelations prove incontrovertibly that the site of the
elty supposed by Herodotus, Xenophon, Plutarch, and many
other writers to be on the hights now ealled Hissarllk, was
sccurately Iald down by those wrl-
ters,

Indications of & destruction by
fire, terrible enough to have justi.
fied Virgil's tromondous descrip.
tion, have also been found ; and the
Trojan goddens (Minerva) is ox-
hibited, in the form of her favorite
owl, on vases and earthenware
utensils, on metal implements and
trophles, and In every possible
form.

Ssveral large earthen jars, of pe-
culiar shape, were discovered by
Dr. Schlismann; and we publish
an engraving of them fa situ, for
which we are indebted to La Na-
ture,

New Steamer.,

A new and economicsl steamer,
named the Ferdinand Vandertael.
ep, has lately been built and tried
at South Shields, Eogland. Her
length is 278 feet; bresdth, 4
feet, and depth, 24 feet 8 inches.
The diameters of the cylinders are:
high preesure 32 inchee, and low
pressure 60 inches, 3 feet stroke,
working pressure, 70 1ba. per equare
inch; the maximum power deve-
loped was 593 in the bigh pressure
and 408 in the low pressure en.
gines, making a total of 803 indi.
cated horse power. The coal burnt
during the test was at the rate of 830 lbs. per hour, or 1'54
1bs. per indicated horse power per hour. The speed of the
ship, ascertained by the patent log, was 11 knots per hour.

Predicted Fallure of the Bessemer Swingliug Saloon,
Oar own experience at sea in all sorts of weather and in
all kKinds of boats—from = fisherman’s coble in a chopping
sen to the Irish mail bosts in & gale—leads us to hold as s
matter of falth that rolling does not cause sea sickness in
even the most delicate organization, and that pitching dces.
The original Bessemer saloon provided for pitching as well
a8 rolling, but the saloon as fitted on board the Bessemer can
wove sthwart ship only, snd consequently deals only with
rolling. Mr. Bessemer has, in s word, abandoned the idea
of contending with the true cause of sea sickness, and con.
fined his attention to combating what is & very secondary
evil indeed, if it can be called an evil in any senee as regards
the causstion of seanickness. This being the case, & passen-
ger on the deck abroast the saloon will be just as likely to
escape the horrors of & Channel passnge ns if he were in the
saloon, except in so far ss the rolling of a vessel of such
great width may In & measure approximate, in its effects on
any one standing near the bulwarks, to the pitching motiou
of a shorter ship. The reason why pitching causes discom-
fort is, physiclaus tell us, becauss the contents of the abdo-
men rise by their own inertis, to speak s little incorrectly,
against the descending dinpbragm, The motion of & pitch-
ing ship in a gale is very conglderabln, Thus it has been
shown that the taffeall of an American liner often falls
through a vertical space of 30 feet in about one second when
running in & heavy ses. The effect of such a drop sathis is,
beyond all comparison, more severe than anything rolling
produces. We do not think that Mr, Beesemer was unwise
to sbandon that portion of his originsl scheme which dealt
with pitching. It in very difficult, indeed, to see how, on
the one hand, he could bave retained it and s reasonably
light draft of water together, and, on the other, of what
possible utility it would be in his ship. The swinging cabin
is already amidships, and will therefore have the least pos-
sible motion ; and what remains, conslsting as it does of the
bodily rise and fall of the ship as she mounts a wave or it
passes from beneath her, could not be sffected by any me-
chanical expedient placed at mid length, To be really use.
fol, the swinging saloon should be nearly as long as the
ship, and at the same time nerrow ; and it should be 5o bal-
enced, like & scale beam, and so geared that, however much
the bowa and stern of the bull rose and fell, the swingiog
deck would remain spproximately horizontal. Thus, sup-
pose that such & saloon was fitted to an Atlantic mail steamer,
then s paasenger berthed aft, instend of rising and fallivg
through u range of 20 fect or so, porhaps six or olght times
« minate with varylog velocitios, would always remain prac-
tically at rest, the ship alone rising sud falling. Again, if it
were possible, & gmall ssloon near the bow might be mounted,
ssy, on & hydraulle ram, and caused to apparently rise and
fall, but really to remain motiouless, while the ship pltched.
In & saloon fitted in this way we beliove that perfect immu.
pity fron ses sickness, or nearly wo, might be secured, But
Mr. Bessemer has done nothing of the kind, and his swing-
g cabin will be correspondingly inefficlent, Whatever

minimum. — The Engincer.
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Preserving Gum Arable Mucllage,

A writer in the Journal of Pharmacy states that the lnsts.

EARTHENWARE JARS FOUND IN THE RUINS OF TROY.

and filtering. It is believed that tolu prevents changes in
liquids upon the same principle and as effectuslly as benzoin
obviates rancidity in unctuous substances. Its preservative
influence might be utilized in the preparation of many sirups
and mixtures which are remarkable for instability,

UNIVERSAL ANGLE BRICKS.

In order to build obligue angles in comstracting brick
walls, the usual plan is to have bricks specially made for
the purposs (if the work be carried on during the brick-
making season), or else to have the ordinary shaped bricks
ground to the required form. That this entails trouble, de-

lay, and exponse, masons and architects are generally well
aware; and hence no further reasons are needed for direct-
ing attentlon to s recent invention, which is designed to ob.
viate the difficulties mentioned,

It s proposed to msnufacture the brick In the forms
marked X, A', A% In Fige, 8and 4. With X, s ordlnary brick,
with one corner broken off (lald beslde i, as shown at_E,

————

comfort the passengers within It may enjoy will be due not | Fig. 8) forms an scute angle. Referring to Fig. 1,the same
to thy nctlon of the cabin, but to it position in the mid | shape, X, Is combined with whole bricks to make an obiuse
lengih of the ship, where vertioal motion ls reduced to a | angle.

It should also bo noticed that the method of laylog
the bricks resulis In forming a perfect bond ; thus,in Fig. 1,
the second brick, X, from the top, lostesd of bavieg lts
square portion directly under the correspondiog part of the

brick of like shape lmmedistely above, has it on the oppo-
bility of mucilage of gum arable may be overcome by mixing | site wing of the angle, st D

The fourth brick also bhas Its

with tola water, Tolu water ia prepared by rubbing two | square end on the sawe side, and the Intervening space is
flald drams saturated tincture of tolu with four drams|filled with a common brick, E,
carbonate of magnesls, and then adding two pints of water, | pariicalar form,

In ¥ig. 4,both bricks are of
A? hiss one end formed to cerisin angles,
aod A' Ia somewbat similarto X,
though having certain eaaily dotec-
ted pointe of difference.

Io Fig. 2 & combination of formus
A', A2 C', and C* is shows, the
mode of making the bond belng as
already described. Thus bricks of
forms C' sod (% are uppermost
then forms A’ and A? suceeed, and
#0 on alternately.

In Fig. 1 the result is & neat an
gle, oroamented beside with a bead-
ing; while in Fig. 2 the bead is ren-
dered more ornate by slternating
the forms A' and C'. A hsndsome
finish is thus given to the junetion
of the walls.

These bricks are, of course, sus-
ceptible of & variety of modifies.
tions in form, adapted o different
cissses of structures. It will readi.
ly be seen, however, that the prin-
ciple is such as to eoable any de-
sired angle to be built without
changing the figures of the bricks
as produced by the manufscturers.

The inventor is Joseph E. Bil.
lings, of 33 School street, Boston,
Mass., to whom all communications
with referencs to obtaining rights
to manufscture, or for further in.
formation with regard to the uses
and capabilities of the bricks, may
be sddressed. Patented September
1, 1574,

We understand that arrangements are now in progress
for manufacturing in New York, Boston, and Philsdelphia.

Mind Reading.

The professors of Yale College, New Haven, Conn., have
lately been entertained by the performances of J. R. Brown,
the mind reader. The learned professors indulged in hiding
coins, pencils, cards, etc., in books, corners, and drawers.
Brown was then placed en ropport with the hidee, that is, he
took the hand of the person who hid the article, or took bold
of a line held by that person. Brown, although blind folded,
would lead the individual to the exact epot, and find the
article. Professor Thacher purposely imaginved a pain
located under his nose. Brown immediately placed his fin.
ger in the precise spot. Professor Marsh imagined a par.
ticular word, wrote it on paper, and gave it to another person.
Brown spelled it out at once by pointing to the respective
letters in an slphabet written on a blackboard. The venera.
ble Ex-President Woolsey concealed u coin under some
books, but his mind was probably hasy for Brown could not
quite find it, though he came near tho spot. But when put
en rapport with & younger man, Profeasor Whitney, Brown
immediately found the coin. Professor Brewer placed a tape
measure in & distant apartment ; Brown promptly went, blind.
folded, to the place and tound the article. Professor Fisher
gave a poncil case to Professor Johneon, who gave it to Pro-
fessor Thacher, who concealed the article. Brown led the
Inttor directly to the spot, and found the pencil. Professor
Lyman held & paper on which words were written by Profes.
wor Fisher, and, blindfolded, Brown spelled the words with-
out ditficulty! Having witnessed so many of these curious
experiments, it is to bs hoped that the learned professors of
Yale will be able to explain how they are done,

Artificial Bgne Black.'

The only process which sllows of producing artificial de-
colorizing charcoals, approaching, in their properties to bone
black, consists in impregnating woody matters with phos-
pbate of lime dissolved in hydrochloric scid. The phos-
phates are thus distributed as they are inpatural boves. The
mass thus prepared ia ignited. The difficulty consists in
obtaining products of s sufficient density sud mineral rich-
pess, and free from foreign salts, The charcoal obtained has
to be washed in excess of water to remove chloride of cal.
cium, if poor coprolites bave been employed. The author
uses the coprolites found in small grannles in the gray phos.
phatic chalk of Ciply.—M. Meliens.

Ix our article on the hydraulic ram, page 250 of the current
volume, the firat part of the description of Fig. 4 should read
as follows: The pipe, A, leads to a source of supply higher
than the ram, and the pipe, B, connects with the place which
18 to be dralned, The distance from the end of the pipe, B,
to the valve, D, must not be greater than the hight to whick
wator will rise in & vacuum,

Froum & Iato report of our'dlplomluo ropresentatives in
Parls, it appoars that the commerce of the United States with
that clty renchos an aggregate of geventy millions of dollary
per year,




ASTRONOMICAL NOTES.
OBSERVATORY OF VAssAR COLLEGE.

For the of the following notes (which are
approximate only) and for most of the observations, I am

Positions of Plancts for November, 1874.
Mereury.

v rines on the 18t of November at Sh, #7m. A. M,
and pots at 5h. 80m. P. M. On the 80th, Mercury rizes at ih.
28m. A. M., and sots at 8h. 33m, P. M. It cannot, there-
fore, be seen in the early part of the month, snd inthe lat-
ter part should be looked for in the morning.

Venus,

Venus is at its greatest brilliancy on the 2d of November,
when it comes to meridian or gouths at about hall past two
in theafternoon. It rircson the Ist at 10h. 22m. A. M., and
st at 6h. 36m. P. M. Onthe 30th, it rises at Sh, 23m.
A. M., and gets atl 5h. Tm. P. M.

It should be observed in the early part of the month, and
can be soen, a vory conspicuous object, in the southwest.

Mars,

Mars is not well situated for observation. It rises on the
1stat 8h 11m. A M., and setsat 3h. 2im. P. M., coming
to the meridisn in the daytime., On the 81st, Mars rises at
9h. 48m. A. M., and sets at 2h. 6m, P, M.

Jupliter,

Jupiter is not well gituated for observation ; and according
to the Amerisan Nautical Almanae, ita satellites cannot be
seen before the 5th of November. It rises on the 1st at 4h.
46m. A. M., and sets at 4h. 2m. P. M. On the 30th, Jupi-
ter rises st 8h.21m. A. M.. and sets at 2b. 22m, P. M.

Saturn,

Although Ssturn is very far south in declination, it is
well situated for observation, and will richly repay any one
who looks atit, with the aid only of a small telescope. The
ring is g0 situated that the base can be sesn both above and
below its plane, and on fine evenings the division of the
ring can be traced. A telescope whose object glaga is two or
three inches in dinmeter will show the ring, and posaibly
the largest satellite, Titan. With & large telescope, the
other satellites are seon 2s very minute points of light,

Saturn rises on the 1st at 1h. 10m, P. M., and sets at 10h,
46m. P. M. Oo the 80th, Saturn risea at 39m. before noon,
and sets ut 9 o’clock P, M.

Uranus,

Uranus rises at 11h. 22m. P. M., and sets at 1h, 28m,
P. M. of the next day. On the 30th, Uranus riees at Oh.
28m. P. M., and #ets a little before noon the nextday. Asit
is in northern declination about 17°, it attains a good hight,
and can be seen on the meridian in the early morning.

Neptune.

Neptune ceonot be seen without & good telescops. On
184, it rises at 4h, 32m. P. M_, and sets at 5h. 40m. A M, On
the 30:h, it risea at 2h. 56m.P. M., and sets at 3b. 429m, next
morning,

Sun Spots,

The record is from Octobar 2 to Oztober 19 inclusive; but
owing to cloudy days, photographs have been taken only on
the 24, 34, 5th, 9th, 12ih, 16th, 17th, and 19th. Onthe2da
group of spots, comprising three of good size and several
smaller, was geen within the eastern limb and below the
center. Pictares of the 34 snd 5th showed the same group
moviog across the disk with the revolution of the sun on
ite axia. On the 9th, the same group appeared just within
the western Jimb, the three largest spots elongated and the
facule very marked. Two pairs of small spots were also
geen following the group, one above and the other below the
sun’s equator. On the 12th, all the spots seen in the last
pictare bad dissppeared except the lower pair, which had in-
creased in siz=. On the 15:h, sppeared another pair, of about
the same size as those last seon, and a single gpot just with-
in the sastern limb. Op the 16th, the same spots, with an-
other nearer the eastern limb, and on the 17th still another
at the eant and lower. Onthbe 19th no change was perceived
except that caused by the sun's motion,

Barometer and Thermometer,

The meteorologieal journal from Sept. 20 to Oct, 17
gives the highest bsrometer, Oct, 15, 30:86; the lowest
barometer, Sept. 20, 20°46; the bighest thermometer, Sept.
25, 2P, M., 79"; the lowest thermometer, Oct, 15 at 7
A. M., 275", \

Amount of Hain,

The rain which fell during Sept. 20 smounted to 1'8
inches.

The main which fell dariog the night of Sept, 25 and the
day of Sept. 20 amounted to 0°42 inches.

The raln which fell doring the day of Oct. 2 amounted
to 011 inches.

The rain which fell between the night of Oct, 0 and the
morning of Ozt. U smounted to 15 Inches,

The min which foll during the pight of Oct, 9 and the
day of Oct. 10 amounted 10 021 inches,

Fifeet of Gases in the Congulation of the Hlood,
MM, Mathipu and Urban give the following conclaslons
w5 the results of thelr studles into the above subject : Blood
deprived of carbonis acld by exormoms or by any other pro
cons does not cosgulate untll it regains the gas thus lost
The siioity of the blood globules for carbonic acld Is evi
dent. The eoloring mstier of the blood fixes the gas ne
readily an It doss oxygen. Both oxygen nnd carbonlo acld
gasog are occluded 1n the red globales, The congulation of
the blood by superssturstion is produced in pulmonary as.
Is, after & sloppage or extreme alowing of the clreuls
tion and after inflammation. The examination of different

Sicientifi

processes of spontaneous cosgulation happening during life
establishes a relation betweon the formation of fibrinous
olots and the accumulation of earbonle acid in the blood, or
the alteration of the organs charged with the elimioation of

the same.

Correspondence.

The Plumber's Defence,
7o the Biutor of the Ssentific American :

Bearing cheerful testimony to your general fairness, can.
dor, and good nature, it is to be regretted that they have fatled
you in treating this tender subject. Ouar unfortunate oceu.
pation seems to have achieved s painful and unenvisble pro.
minence of late, by being made the target of savagely jocose
aod furiously sarcastic attacks.

Just complaints of the imperfect work of plumbers may
bs accounted for by the smazing want of judgment the
owner of a house contalning modern improvements displsys
in the selection of a plumber. If he becomes the owner of
& borse, the blackemith who shall shoe him is choren after
& most thorough investigation into his mezits, and after con.
sultation and sdvice with posted friends. If he be the pos-
sessor of & fine watch, the artificer who shall regulate, clean,
and repair it is selected with great cave, and on no account
will it be entrusted to & new or unknown party, But if the
samwe mon builds & new house, or buys an old one requiring
repairs to its plumbing, straightway he rushes round to
search after—ihe best plumber? Far from it. Hehas heard
that all plumbers are robbers, and Le is going to find & cheap
man if it takes a month. Of course be succeeds, and of
course be gets & botched job. Or, more fatal blunder atill,
purposing to save bother, he permits or requires the builder
to include plumbing in his estimate, thereby making it to
the strong intereat of the builder to put in the cheapest
plumbing that will pass inepection.

No one but an expert can tell by inspection whether
plumbing is well or ill done. The incompetence of archi

tects and building superintendents in this respect is well
known snd frankly confessed by the best of them, who do
not feel obliged (as third rate men genmerally do) to know
everything. The writer has known of pipes one and two
grades lighter than the specifications called for being put in
under the very eyes of architects, who were thoroughly hon-
est and could not have been suborned to wink at the evasion
had they koown it.

The employment of the cheapest mecbanics who can be
made to pass muster and the too rapid pushing of the work
make it impossible to thoroughly test the material and work-
mauship ag it progresses. Solid or lerky joints are not the
worat, though perbaps they are the most annoying, effects of
s bad jobof plumbing. They are appsrent atonce, and the
contractor is obliged to put them in order; but a job put up
with light or inferior material rung very well for & while,
until constant expsngion by continued pressure produces a
buret. This is no sooner repaired than another appears, and
another, and the jobber who has been called in (and who may
be an entirely different party from the ome who did the
original job) getsall the blame of not belng able to* fix a pipe
so that it will stay fixed."”

Much complsint Is made of the exorbitent charges of
plumbers, mainly in jobbing or small work. As honest me-
chanics do not make exorbitant charges any more than hon-
est men pick pockets, it only remains to explain why hon

eet charges are sometimes bLigh. A customer calls to say
that a fancet is out of order, Desiring to find out accurate-
ly what is to be done, you ask how it operates: “Oh, it
just drips constantly ; won't shutoff!" *“ Well, does it turn
to & stop, or will the handle revolve continually?' He
“don’t know.” You suggest sending a new faucet, iv case
it should be needed. With a look of excessive sharpuess, he
exclaima: “No, you don't. Your men would soon find a way
to make it necessary, A little packing in all you want,” As
a decent gelf-respect stops argument here, the workmen are
gent out. Upon reachivg the job (perhaps miles away), the
thread is found to be stripped or the wings worn off, and the
faucet worthless. The helper is diepatched for a new ons
and the time charged. When the bill in presented, the agony
ig fenrful. ““Your man just sat around and talked to the
girly, while the boy went after something, Do you
suppose | am go'ng to stand that!’  Another customer
drops in and eaye that his wife wants & plumber sent up.
“Don’t know what's the matter, Reckon ita something
about the cocks.” A man with proper tools for soldering,
packing, etc., is sont up, and finds that a water closet or
drain in choked, or perhaps that the gas leaks : and the tools
be bas (asuslly & good load) are not st all that he needs.

More delay and more of the running, which so exasperatos
the unfortunate customer, Who Is to blame ?

It is true that much incompetonce and dishonesty do ex
ist, and probably will until competence and honesty are
botter paid. The mechanic who promptly, faithfally, and
carefully looks after hin work Is worthy of his hire, sven it
the price is a little higher than that of the incompelont and

careless., Probmbly the touchstone of the whole matter Is
soptained In your aspiration for “a plumber who will do
hin work well st & moderate eont.” If & man thoroughly

and falthfally superiotends bis workmen, he is no more re.
sponsible for the original cost of his work than his custom

ers are, Hismaterials, of lead, iron, brass, and copper mau
Ipulated to a high degres, nre exponsive in the naturs of
thingn, and bills Includiog thens will nocessnrily be large.

It your wish could be modified to s desire for a plumber
who will faithfully execute Lis work and be content with &
reasonable profit, It may be confldently expected that by
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When it betomes the practice to bestow upon honesty, st
lity, and industry the premium which they earn and deserve
parties who ean * fill the bill"” will abound. =

I fool that the wpirlt of the foregoing remarks has a wider
range and Iarger applieation than the immediste subjoct of
discusslon. (. C. DEWSTOE,

Cleveland, Ohio. :

The Machinery at the Falr.
To the Bditor of the Scientific American :

Your correspondent *“ Esor,” writing in your lssue of Octo-
ber 17, concluded his remarks, in regard to an axle Iathe of
our manufacture, as follows:

“On the tool post, however, in n taper washer, by mesnn
of which to regulate the hight of the turning teol. With
such » washer, it Is impossible to put thie Iathe to the full
duty it will perform, because, the face of the washer not
being parallel or level with the face of the holding screw,
the tool is not mo firmly clamped as s heavy duty will
require. The centers are not yet turned up, indicating that
it is not intended to put avy work on the lathe, sn omission
to be regretted.”

We take no offense st just eriticlem ; but we beg to demur
to the statement that ‘‘it is impomsible to put this lathe to
the full duty,” ete. Very nearly two bundred and fifty of
these lathes, bullt by as in the past thirteen yenrs, all with
substantially the same arrangement for adjasting and bold-
ing the tool, Lave been put into operation in the United
States, Canads, Cubs, and South America. No complaint
has ever reachoed us as to diffienlty In holding the tool.

Twenty complete and well fitted axles have in 8 number
of shops been turned on one lathe in ten hours; even this
has been exceeded in some Instances; in one case, twelve
were turned in five hours. This we consider tolerably
“heavy duty,” and think the tool must have been “ firmly
clamped” at pretty ehort intervals, without much delay or
difficulty.

An regards the omission to put work into the lathe during
the exhibition, it would plainly be impracticable, in such a
place, to supply it with material, aven for & small proportion
of the time: a circumstance which we regret as much as
any one. Wi, B. Bexest & Sox.
Philadelphia, Pa.

Rapid Rallway Traveling.
To the Editor of the Scientific American:

A train consisting of three cars, drawn by engine 07,
driven by Joseph Lossy, ran from KEaston, Pa., to Jersey
Clty, a distance of 74 miles, in 79 minutes ranniog time, an
average of 56} miles per hour. This does not show full
speed, ns three stops were made; and altbough I have
deducted the actual time that was lost st the statiops, there
bas been no allowance made for slowing down and getting
under beadway again. The distance from White House to
North Branch, 4% miles, wasrun in exactly 4 minutes. The
road between the last named pointa is comparatively straight
and level; the time was taken accurately at both stations,
and by stop watches on the train.

The engine, an anthracite coal burner, was originally of
the Grant pattern, with 16 inch cylinders. She haa been
rebuilt, and her cylinders now are 17 by 22 inches, and her
drivers are 5 feet 10 inches over the tyres.

Hampton Junction, N, J. Cuantes Warp,

The Euczlyptus n;d the Phylloxera.
To the Bditor of the Scientific American :

I bave been informed that the Tasmanian blus gum tree
(evcalyptus globulus) is acclimated in the southern portion of
France. lo that territory, possibly in the immediate vicinity
of trees of that species, there are large numbers of cultivated
grapevines, Perhaps it would be well to examine the grape-
vinos so located and ascertain if they are exempt from the
ravagos of the phylloxera. The blue gum trees appear to ba
sultable for the vineyard: they grow rapidly, straight, and
firm,nud would afford an admirable support for the wire; they
cast no injurious amount of shade, and are known to be an
antidote for that vapor of parasites called minsma.

New York city, Ronenr Bruck STUART.

Cable Telegraphy,
To the Kditor of the Seientific American :

In your last issue you print s papsr read before the Brit-
ish Associstion by W. K. Winter on an improvement in
cnble telograpby.

Allow me to state that the principle shown was Invented
by mysell and patented both in Englsnd sod this country
some three yearsago, It is used by the Automatic Telegraph
Company of New York, Tinomas A. Enrsox.
Newark, N. J.

The wurgeoos of the uoux"ﬁu at Montpélier, Hrance,
bave had for some time past s quesr cass on thelr hands, of
& young man who swallowed & fork, The fork still remains
somewhero in the body, and, strange 10 ey, ocoasions no
particular inconvenience to the patlent, slthough over a
month has olapsed aince the accldent took place. At the
#sme hospltal an Individual, while In & state of delirium,
Intely ate a thermometer, glass and sll. The doctors are
sorely perplexed for » way to extract the intruding objects.

A nroRxt patent for n map conplats in having thoss portions
intended to reprosent the rivers, Inkes, and oceans filled with
sctusl water, This is dove by attaching the map to & back
of wood of sufficient thickness. The rivers, etc., are dug
out, filled with water, sod glazed, Such maps may be hung

patient searching you will find him oul.

upon the wall in the ususl maoner,
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PRAOTICAL MECHANISM,
Nuwnes X101,

BY JOSHUA ROAR,

TURNING ORANKS,

A crank having a plain surface on its back should have
such nurface planed true.  The large hole should bs bored
firat, the crank belng clamped with ita planed surface to the
chuck plate of the Iathe, when the hole may be bored and
the face of the hub trued up. To bore the hole for the crank
pin, clamp the face of the hub of the crank, which has beon
trued up, ngainet the p'ateof the Iathe (the crank pin end of
thoe crank bolng s it wore suspended): then bolt two plates
to the chuck plate, one on each side of the crank at the end
to be bored, and place them so that their ends jost come in
contact with the orank end, as shown in Fig. T, « a being

the chuck plate, B the crank, Cthe clamp holding the turned
face of the inside hub of the cravk to the chuck plate, ard
d d the plates steadying the end of the crank to be bored,
80 that it shall not move its position on the face plate (or
chuck plate) from the pressure of the cut, and E a weight
bolted to the chuck to counterbalance the heavy end of the
crank. It is obvious that, if the crank be s heavy one, two
or more plates may be used in place of the plate or clamp,C.
A crank chucked in this manner will be practically true pro-
viding the chuck plate be true, even if the cut taken off the
back by the planer were not true, or even though there had
been no cut taken off the back, and the cravk had, in conse-
quence, been sprung in the first chucking; because the face
of the hub (or boss, as it is sometimes called) will, under any
circnmstances,be true with the hole,both having been turned
at one chucking ; and even if the crank were twisted in chuck-
ing, the face will follow the hole and remain practically true
with it. This face, being in the second chucking bolted to
the face plate of the lathe, will be held as true as is the face
plate, and cannot spring from the pressure of chucking;
neither can the erank pin end spring in the second chucking,
becaude It does not recelve any sirain from either bolts or
clamps. Furthermore, if the facs plate is out of true across
its face (that is, hollow or rounding), the last hole bored in
the erank will, if chucked in this manner, be out of true to
only the same degroe as is the face plats.

If, on the other hand, both holes of the crank are bored by
clamping the planed face of the crank against the faceplate,
merely turning the crank end for end to bore the Isst hole,
the holes in the crank will be, when finished, out of true
with each other to twice the amount that the faceplate of
the lathe is out of true,or to twice the amount that the planed
surface is itself out of true, from being sprung in chucking
on the planer, from having ita skin removed, or from other
causes. If the face plate of a lathe is known to be hollow
or round In the plane of Its faze, a piece of paper or other
substance, of the thickness necessary to compensate for the
defect, may be placed bebind the crank snd between it and
the face plate, in the position requisite to effect such com-
pensation.

‘Welghts sufliclent to counterbalance the overhanging end
of the erank shoald be bolted to the face plate on the wside
opposite to such end, a8 shown st E, Fig. T.

BALL TURNING.

The best method of turniog balls, such as are sometimes
used for the valves of pumps, is as follows: The ball should
be cast with two round stoms on it, so that the stems can be
placed between the centers of the Iathe while the ball is
roughed out, which may be done by s front tool for brass,
cutting the ball down to within J, inch of the required
diameter, and gagiog it as nearly round as can be done by
the eyo and & pair of callipers. If,however, there are several
balls to be turned, & gage msy be made by filing out a seg-
ment of & clrele (equal to, say, 4 of its circumference) in
ﬁoﬂd“lﬂllw,"olnhdnhlck. After the ball
in roughed out, the stems must be cut off, care belng taken
not to cut them off too deep. The next operation iato chuck
& blosk, of tin or of equal parts of tin and lead, snd to bore
» hole In it equal to about % of the diameter of the ball,
into which hiole the ball may be lightly tapped with a ploce
of wood, 80 that the chuck will revolve the ball and hold it
sufficiently firmly to sdmit of its being scraped by » hand
scraper, shown In Fig, 17, o being the cutting edge.

e

The ball should be #o placed in the chuck that the scraper
marks will cross the turning marks already on the ball; and
hwmubl’ﬂu. taking off just enough to
take ous the marke left by the ol when the ball was turned

botwen the centers, The ball is then taken from the chuck
by tapping the former lightly with & plecs of wood, and Is
roplaced in the chuck in such a position that the part of the
ball which has just been seraped will now be inside the
chuck, when the oxposed half of the ball may be in turn
trued up with the seraper; which being done, the ball is
again roemoved from the chuck and replaced in such poul.
tlon that the turning marks will be directly across the pre-
vious ones on that half of the bull, the scraper being then
applied in the pume manner ss before. The ball being again
removed from the chuck and replaced so that the part last
eeraped will bo inside the chuck,the procesa of scraping in re-
peated, when the ball will have been made round except in
s0 far that some of the scraper marks may ba a little
deeper than others. The positions in which the ball has
been turned during the four chuckiogs may be clearly un-
deratood by making a comparison of the ball to the earth,
the stems represonting the north and south poles. The
turning marks made while the ball was between the Iatter
centers will be in the ssme relative position as the lines re-
presenting longitude. The first two turnings in the chuck
will leave tho turning marks in the same relative position,
as the lines representing latitude, and the second two turn.
ings in the chuck will again represent the lines denoting longl-
tude. The operation of seraping msy then be repeated, the
ball being reversed indiscriminately in the chuck and scrapsd
very lightly and as evenly as possible, after which the ball
cutter may bs applied.

A ball cutter is a hardened gteel tubs with its outside
edge beveled off o as to cause the inside edge to form »

cutting edge, as shown in Fig. V, a bsing the cutting edge
and B the handle, It should be made as follows: A plece of
cant ateel tube about 4 inches long must be bored out, true
and smooth, to a bore equal to about § of the diameter of
the ball it is intended to cut. The outside of the tube must
then be trued up so that the metal will be of equal thick.
ness all over, which will render the tube less 1ikely to warp
during the process of hardening. The end of the catting
end of the tube must be baveled as showan in the illustration
when the tube must be taken from the Isthe and hardened
right out, care beilng taken to dip it endwise and evenly in
the water, so that its contraction in cooling may be even,
which will reduce to & minimum its liability to crack or

WArp.
. The next operation is to grind it out true again, for the

bore is almost cortain to have warped a trifle in hardeniog.
The grinding is performed by & 1sp in a manner to be describ-
ed in remarks npon laps and lapping. The lapping being
completed, the handle msy be fitted to the tube and the cat-
ting edge ground on & grindstone, taking care toonly grind
putficlent off the beveled edge to sharpen it,and revolving
the catter no that it will be ground evenly and smooth. The
cutting edge should stand at a right sagle to the bore, and
may be gaged by applying s square to the outside and
across the cuttiog edges of the catter. The grinding com-
ploted, the ol stone msy be applied, when the cutter will be
ready for use, Fig. W showing the manner of its applica-

tion, @ being the chuck, B the ball,and C the cutter.

I'he cutter, when forced by band against the revolving ball,
trues 1t up exceedingly smooth and true;the ball belog
reversed the operation s repested in all directions in the chuck
which may be; done without stoppiog the lathe, and then
continued unti) the ball is true,which may be readily known,
hecause the cutter will cut the high parts of the ball easily,
taking off large shavings; but when the cutter edge bears
equally at sll parts on the ball, it will scarcely do more than
polish it, 'When tho ball is nearly finished,but & alight pres-
gure must be placed upon the catter, and the ball must be
more frequently reversed in the chuck,

TURNING PFINTONS AND RODS,

A piston should first be bored to recelve the plston rod.
The next operation is to rough out the body of the platon rod
and to then fit it to the piston. The platon ia then made
fast 1o the rod, by the key, the nut, or by riveting, s the
case many be and the piston and rod should then be turned
between the centers, By this means, the piston ia sure to
b trae with the rod, which wouald not be the case if the pis.
ton and rod were turned separstely. In turning the piston
follower, that is, the disk which bolts to the piston head to

retain the rings in their places, slack back the doge or Jaws

of the chuck after the roughing out Is complets, taking the
finishing cuts with the jaws clamped as lightly as possible
upon the work ; bacause when the jawa of a chuck are screwed
upon the work with great force, they spring it out of it
natural shape,

PISTOR RINGSH,

The riogs of metsl from which piston riogs are turned
should have feet cast upon one end, which feet must be
facod up true by takiog s cut over them, The ring should
then be chucked by bolting the faced feet sgainst the chuek
plats, ro that the ring shall not be sprong in chuecking, as
it would be If it were held upon its inside or outside diame-
ter by the jawa of s chuck. Theinside and outside diameters
of the riog may then be turned to their required dimensions,
and the end face may be trued up, when the platon rlogs
muy be cat off an follows:

Firat introduce the parting tool,leaviog the ring sufficlently
wido to nllow of & finishing cut after cutting the ring nearly
off; Introduce a uide too), shown in Fig. 22, snd take » light
finishiog cat off the side of the rirg, and then cut it off.
The end face of the ring in the lathe may then be trued up
by o finlshing cut being taken over it, when the parting tool
may be introduced and the process repeated for the next ring.

Piston rings are sometimes mads thick on one side and
thin on the other side of the diameter, the gplit of the ring
being afterwardas cut at ita thinneat part, no that, when the
ring is sprung into the cylinder (which is done to make the
ring fit the cylinder tight and to cause it to expand as it
wears, thus compensating for the wear), its spring will be
equal sll over and not mainly on the part of the dismeter
b right apgles to the split, aa it otherwise would be,

The process of turning such rings is to face the feet of the
ring from which they are to be cut, and then turn up the
outalde dinmeter to its required slze. Then move the riog
on the face plate sulficiently to cause it to revolve eccentrie.
ally to the amount of the required difference between the
thickest and thinnest partsof the ring, when the inside di.
ameter should be trued out, and the riogs cut off as before
dirscted,

The object of turning the inside bors after and not before
the outside dismeter of the ricg is turned, is that, during the
process of catting off the individoal piston rings, the bore of
the riog will be true, so that the parting tool will not come
through the ring at one side sooner than at the other; for if
this were the case,the parting tool,from izs liability to spring
and its broad cutting surface (parallel to the dismeter of it
cut), would be apt to spring in rendering the catting off pro-
cosn very difficuls to perform; because if the piston riog is
cut completely through on one side and not on the other, it
will probably bead and spring from the pressure of the part.
Ing tool,and in most cases break off before being cut through
st all parts by the tool.

The inside diameter (or bore) of piston riogsis frequently
left rough, that is to say,not turned out at all; but whenever
this is the case,the splitting of the ring will in all probability
cause one end of the ring (where it is split) to move laterally
one way and the other end to move tha opposite way,causing
the vise hand a great deal of labor to file and scrape the
gides of the ring true sgsin. The canse of this spring is
that there ia & tension on the inside of the ring (where it
hasnot been bored), tending to twist it, which tendency is
overcoms by the strength of the ring so long as it is solid;
but when it is split, the tension releases itsell by twisting
the ring as stated.

Clder.

This is the month when fine clear cider may be made, but
later in the year perhaps the best cider ismade. To have good
cider,says the Maryland Farmer the apples ought to be sound,
clean, and somewhat mellow, and there should be perfect
cleanliness in all the operation of grinding, ete. The barrels
ought to be clean and free from all taint or bad smell. Keep
the barrels full, during fermentation, with cider of the same
making kept for the purpose. Assoon as it ceases to actively
ferment, draw it off into other barrels and at the same time
straln it through a blanket or muslin—common cotton—and
when it ceases fermentiog, add to it 4 1bs. of mustard seed
or as some recommend sulphite of lime; then bung down.

A small gimlet hole might be bored through the bung Yo
lot off for & few daya any excess of gas, and then stopped up
tight, To haveit extra fine,it should be racked off the third
time, Good cider always commands a bigh price, and it s
sdmitted to be & wholesome and temperate beverage,

KEEFING AFPLES,

A correspondent of the Boston Cultivator kept 1,200 dar-
rels of apples, mostly Baldwing, in his cellar last winter, by
dally expelling the stagnant air and replacing it with pare.
He attributes the early decay of apples largely to & vegeta:
ble minsma (n the alr, which is communicated to it by vege-
table evaporation under certsin conditions. The effeet of
this missma i first soen io minute specks on the apple.

Ax unfortunate troubles exists between the proprietors of
the Troy, N. Y., lron works and their puddlers, owing to a
reduction in the wages of the latter, The puddlers have re.
fused 15 accopt the reduced wages. A dead lock conmquent-
Iy prevails, It the puddlers do not secede to this new scale
of wages, the whole worka threaten to shut down. This s
not & pleasant prospect in viow of the nearnoss of winter,

A SFECIMKN of the ore recently taken from the new sllver
mine at Wolcottville, Conn., contalned from elght to ten
ounces of silver to & tun, with a small perceatage of gold,

Axn effort ia belog made to form a joint stock company, for
the purpose of developing the mive, o

e
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IMPROVED STUMP SAWING MACHINE,

Bettlers in wooded distriots of the West, or farmers gene.
mlly, who contempinte clearing off some of their timbered
Innd durlog the present fall or in the epring of the coming
year, will find In the annexed engraving a new saw repre
sentod, which will, without doubt, prove an efficiont ald in
accomplishing the labor of cutting off the stumps. The
blade leaves the stumps with & conesve top, which serves to
retain molsture, so that the rotting of the lower wood i con-
siderably fucilitatod, while the division may be made as deep
a8 six or eight inchos below the surface of the ground if It
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oralloyed with s small quantity of iron. The introduction
of & small quantity of iron greatly increnses the tenncity and
barduoss of copper, without interfering with its malles-
bility. —Journal of the Chemical Sooiety

A Mine of Ligquid Sulphur,

In the vicinity of San Martino, near Palermo, Sicily, a mine
of liquid sulphur is belng worked, or, in other words, Inrge
collections of the substance are being made at pointe where
it flows from the fissures in the rocks in qusntities of from
400 to 500 hundredwelght per day. The sulplhur comes from
a burning mine within the mouniain; and in order to give it

be desired.

An ordinury saw Is employed, sprung in aro whape and
clamped to the ends of n swingiog
frame, A, whick s applied by a
central sleove 1o & smooth shaft,
sustained ln a supporting frame.
The enw frame s provided at ita
ends with handles ro a8 to be
worked by one or two men, A
cord attached to its contor passes
over a pulley, B, on the support.
ing frame, and oarries a weight
which produces the forward feed.
ing of the saw into the stump,

The supporting frame consists
simply of inclined legs pivoted to
and secared by nuts on the ends
of the horizontal shaft. The ele.
vation of the Iatter nbove the
ground and the consequent rais.
ing or lowering of the saw is pro.
vided by spreading the legs and
fastening them in the required po.
sition by arc-shaped guides, C',and
sot screwe. The lower ends of the
legrs are connected longitudinally
by base runnere, D, in order to
gain increased stability to the
frame, and to admit of steadier
peating on the ground. Suitable
handles on the legs serve to carry
the muchine from stump to stump.

The mode of arranging the ap-
paratus, its size, and various other
points of detail are plainly indi-
cated in the engraving and require no further explanation,
The inventor states that he has used the device with perfect
success, cutting off the stumps below, even with, or above
the ground with rapidity and ease.

Patented through the Scientific American Patent Agency,
September 8, 1874, by Mr. James A. Elston, of Elston Sta-
tion, Cole county, Mo., to whom letters for further informs-
tion may be addressed.

Bronzes of Copper and Tin.~~~The Chinese Gong
Metal,

Bronzes containing from 18 to 22 per cent of tin, Leated
to rednees and suddenly cooled by plunging into cold water,
have their density increased by the procegs; but when a
specimen which has been so treated is again heated lo red-
ness and annealed, or very slowly cooled, the density is re.
duced. The latter effect is much less marked than the former
and & piece of such bronze, subjected slternstely to sudden
and to slow cooling, has its density notably increased by a
few repetitions of the operstions. This result does not
occur when a bronze containing only from 6 to 12 per cent
of tin is submitied to the same series of processes. When
alternstely, either with annesling or with sudden cooling,
the sample is submitted to guch mechanical operations as
simple compression, the stroke of & coining press, or, in the
case of bronzes poor in tin, to extepsion in a rolling mill,
the density of both classes of bronzes is augmented. Both
the mechanical and heating actions contribute to this effect,
which, in bronzes rich in tin, is more marked with sudden
than with slow cooling. Bronzes rich in tin are goftened by
sudden cooling, while the reverse effect is produced in steel,
in which also the density is diminished by the operation, in-
stead of being increased, as in the bronzes.

A digcovery of considerable industrial value is announced in
Mr. Riche's paper. It is known that bronze containing sbout
20 per cent of tin cannot be wrought at ordinary temperatures,
2nd that at & bright cherry red heat it crumbles under the

bammer. The autbor has, however, found that at s dark
red heat, or & little below it, this alloy is as mallesble as
iron, and may be hammered into thin plates with the great-
eat esss. Avalling himself of this observation, he has been
sble, in conjunction with M. Champion, to fabricate gongs,
which are, in chemical composition, externsl sppearance,and
gonorous properties, identical with the famous Chinese in-
siruments,

Facts about Copper,

Mechanical actions, slternating with either slow or sudden
cooling, produce in pure copper an increase of density when
the heating has taken place without access of air, and a de-
crease in the contrary case, Brass has its density increased
by sudden cooling and by mechanical actions, but diminished
by annealing; while similor, which contains & much smaller
proportion of zinc, undergoes no sensible change of density
by these processes. Bome experiments are described, prov-
ing the permeability 1o liquids of cast iron, by Mr, Riche, who
finds that copper melted and run into the mold at & low tem-
perature is &l8o capable of absorbing liquids, a property
scquired likewiee by rolled copper after heating in charcosl.
This property I8 not possessed by copper which has been

cast st ap elevated temperature,or hested with sccess of gir,

time to cool, #o as to admit of gathering It, the outlets are

ELSTON'S STUMP SAWING MACHINE.

frequently closed for brief periods. Quite recently, on open-
ing one of these closed fissures, it was found that the sulphur
hind disappeared ; and in order to renew the flow, it was sug-
gested to tunnel down toward the mine. Hardly was the
work begun, however, before the pressure in rear of the ob-
structing mnss became too great for the latter to withstand,
nnd & terrific explosion ensued, hurling the workmen into
tho air, killing five and badly wounding six more.

MOAT'S IMPROVED LOCK.
The peculisr feature of the novel lock illustrated here-

—

Fig 1

with is that no key, unless specially adapted to performing
three distinct functions, namely, the throwing of & main
tumbler and gusrd plates, the bolt, and the latch tumbler,

Fia. 2

can possibly open it. This will be more evident from the
fact that the key holes are closed by guard pliates bafore
the motion of the other parta takes place, so that the intro.
duction of implements for throwing the bolt and releasing
the tumblery is at once prevented. The action of the key on

the parts of the lock, in either direction, Is the sme, so
that no Intermeddling or tampering with the open lock 1y
posaible,

Fig. 1 sbown the position of the working parta with the
key hole open, and Fig. 2, the spame with the gosrd bafops
the Incter.  Fig. 8 is a vertical tranaverse asotion of Fig, 1,
The form of the key is represented beside Fig. 2. A is the
bolt, which is thrown by the key engaging in & recess at thy
rear part of the eame. By means of pins, B, on each sida,
the bolt connects with the double T-headed slots ghown in
the main tumbler,C, which is pivoted st D and acted upon by
the adjacent band spring, and in the latch sumbler, E, which

in thrown by its separate spring, F. The tamblers, iz will
be observed,are thrown In opposite
directions, so as to lock over the stop
pins, B, of the bolt.
The main tumbler has, at G, & re.
cons which embraces a pin of the
double guard plates, H, which are
pivoted above the bolt, and swing at
both sides of the same, Immediate.
ly under the outer side pistes of the
lock cane, These plates are braced
with Iateral bare, I, Fig. 8§, and bave
alota which enable them to pass over
the stem of the key when the same
ia piaced in the key hole. The turn-
ing of the key causes, first, n catch.
ing of the spurs over the part,J,
Fig. 1, thereby carrying down the
main tumbler, C, #0 a8 to release
one of the stop pine, B, from the
elote in said tumbler, and to throw
the guard plates, H, around the key
stem, thereby closing the key holes
completely. The key next engages
with the bolt recess (see dotted lines,
Fig. 2), and raiges also the Iatch
tumbler, E, from the opposits stop
pin, B, so that the balt is free to be
thrown for cloging or opening the
lock. The spring action on the main
and latch tumbler carries them in-
stantly, on the completion of the
bolt movement, back over the stop
pins, and throws the guide plstes
sidewise from the key holes, producing thereby the rigid
and secure position of the bolt, besides the opening of the
key holes for the key.
Patented through the Scientific American Patent Agency,

August 25, 1874. For further information address the in-
ventor, Mr. E. Moat, Watertown, Mass,

Elle de Beaumont.

The death of the oldest of French statesmen, M. Guizot,
18 closely followed by that of Eli¢ de Besumont, the great.
est as well as one of the most aged of French geologists. M.
de Beaumont was born in 1798; and after successfully con-
ducting an extended series of metallurgical explorstions
under government auspices, he became in 1824 & mining en-
gineer. From 1820 to 1833 he rapidly rose through the
position of Professor in the School of Mines of the College of
France, and finally became Engineer-in.Chief. At the death
of Arago, M. de Beaumont succeeded that sacan as perpetusl
secretary of the Académie desx Sciences, and he was subse-
quently made a senator of the empire by Napoleon IIL

M. de Beaumont's labors have resulted in the publication
of several works, in one of which he endeavors to prove that
mountain chains are to be classed according to the direction
of their range, all those lying parallel with the same great
circle of the earth, wherever they may be found, having been
uplifted suddenly during tha same geological epoch. The
features of no fewer than ninety-five systems of mountsins
sre accurately described in the last edition of this book. His
geological regearches in France have added largely to the
knowledge of the resources of that country, as well as to
general learning in the science. M. de Beaumont died on the
24:h of September last.

Progross of Telegraphy In the United States.

The annual report of the Western Union Telegraph Com-
pany, just published, shows 175,185 miles of wire, and
71,585 miles of line in use, with 6,188 telegraph offices. The
total receipts for the year were $9,262,653 ; expenses, $6,755,-
788, The Stearns Duplex telegraph apparatus, by which mes-
ssges are sent both ways on one wire and at the same time,
are in extensive operation.

But the past year has produced an invention still more
wonderful than the duplex. Thomas A. Edison, and George
B, Preacott, the electriclan of the company, have discovered
processes and invented apparatus by means of which two
messages can be sent in the same direction, and two others
in the opposite direction, simultaneously upon one and the
game wire, This invention, which they have christened the
quadruplex, is in successful operation between the New York
and Boston offices, and is satisfactorily performing an amount
of work upon one wire quite equal to the capacity of four
wires worked with the ordinary Morse apparatus: so says
the president,

A xew device for registering the fares of street railroads
hins been introduced in Philadelphis, It is a portable recep-
tacle for money or tickets, and resembles in size a large pow-

der flask. The conductor presents the machine to the pas-
senger, who puts in his fare in cash or s ticket, whereupon
the conductor presses the spring, which works tho register
and sounds ag alsrm bell,
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THE BOUTHPORT AQUARIUM AND WINTER GARDEN,

A fow miles to the north of Liverpool, on the Lanesahire |

conat, Boglasnd, ls & nawly grown watering place, Southport

ORE

Its boauty sod salubrity have galned (4 renown among the

Inhabitants of the seores of manufsctutiog towos In fts L

medinte Ml‘h‘mlhﬂﬂd ; snd It has become » very 'AU‘N.MI"
resort, belng within & shiort rallway journsy of the homesof

many willlons of people, The Southport folks have recent

ly embellishied thelr town with & bullding comprising an |

squatium, & winter garden, & masie hall, and o largs coversd
promennds, The conservatory or winter garden, shown In

our Fig, 1, 1s s Inrge and gracafal structure of lron and glass, E

and contalas not only u flne collection of rars troploal and
other plants, but also birds snd anlmals, making & nuclous
for an sxtended sdologlonl exhibition. This
has boon wisely entrusted to the esre of Me

Frank Buckland, the friend of all living erea

tures and the editor of Land and Water

The wsquarium, Fig. ¢, Ia excellently ar
ranged, belog malnly lighted through the
tanks containing the specimens, »o that they
way bs seen to sdvaniage, It Is & solld and
fmposing structure. The exterior of the
ballding, with the entrance gates and w por
tlon of the grounds, are shown in Flg. 8,

“The edifice,” says Mr, Buekland, * must
be lnspected to obtain an idea of Jis beauty
In genoral outlive it reminds us of the Crys.
tal Palace. One side only of this crystal pa
Juce In at present in existence, but there is
ample spacs (now occupled by hounes) to
complete the other wing.

Adjoining the dome Is & promenade, which
at the night of opening was so full that it was
almost impossible to move about. Oa the
wills of this were exhibited sowme of Mr,
Rolfe's fish plotures, Heoro also was exhibited
A salmon osught by the rod In the Ness, 82
pounds in weight. I cast him. Mr, Rolfe
painted him in his best style, and we con.
jointly had the pleasure of presenting him
to the aquarium. Ho is reprecented as lylng
in & basket on straw, and the deception, to
those who had never seen Mr, Rolfe's works
before, was very eatisfactory, the ditficulty
being to prevent people from tapping the fish
to see If it was real. A glsss case ls being
prepared for its reception.

The aquarium cannot be seen from above
ground. The space underneath the winter
garden is entirely occupied by an immense
tank for sea water; it communicates with
two other tanks which are used as occasion
requires,

The sea water Is supplied from the pub
Yic baths, whenee It In conveyed by means
of & pipe; abundance of water is avallable
from this source. The aquarium itself is
partly under the promensde and partly under the winter
gsrdens. Under the promenade are twenty-two tanks, the
light beiog let in from the top by day, and illuminated by
gus at night.

The fish in the various tanks are as follows: Congers, ling
and codling, mullets, father lashers, sea trout, wrasse, ane-
mones snd whiting, dog fish, gurnards, crayfish and crabs,
whiting, rays and soldier crabs, soles, turbots and flukes,
monkfish, topers, lobsters, king crabs, octopus, Maia squina-
do and edible crabs, stickle backs and anemones, basa or sen-
perch, cod, sslmon, great lake trout, and gold schlel or
golden tench, and large dog fish.
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Fig. 2—THE AQUARIUM.

There are also powe very handsome table tanks and
squaris, containing collections of anemones, gobies, fifteen
spine stlcklebucks, prawos, and Norway lobsters. Orders
snd regulations have beon laid down by tho board as to feed.
ing the fish, cleaning the tanks, ote. There is n seal tank,
and some fine specimoenns of the sea trout.

Ax Iliinols editor returns thanks for & centipede sent to
him by mall from Texas, ‘it belog,” he says, ““the first cent
of sy kind thst we'vo recelved for seversl weeks,"

The strats In which ths 'u’;r’mr' ours belon

Hary formation, sad, sccordlog to Motturs, w0 the miocene
apoch

Thoy extend over a large portion of the Island, the

g to the ter | changlng seasons

SULPHUR IN SICILY, AND ITS REDUOTION FROM THE | wood. The thickness of the sulphur deposit, in ita frequestly

recurring changes, often remalng very coastact, and indi.

|4.1.. an equally regular chaoge in the conditions usder

which it was deposited ; It slmost reminds a person of the
The fabes found in the sulphur wmarl
snsble us 1o recogaize the sulpharous strate ss formed by

froah water

| greatest longth from east 1o west belog about 100 Feglish PParod) stales that the average percentage of gurlvl.uy in the
milies, and the greatest breadth, 53 10 50 miles Within this | gulphur rock of Siclly ls 125 per cent. When' It contalne
large tract, the salphur formation sppears in groups, The ‘ loss than 0 per cent of sulphur, It does not pay for mining

| oldest rocks of thia tract are maadstons, which rest upon | and smeltdog. In 1571, Sielly produced 150000 tuns of
gouiss and slate, Op these sandstones are mar! beds, which

| rosomblo kouper warl; then follow lmestones both Juraesie

!
| and eretacoous, and socens pumtmulitie limentons, with & pe

7
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SOUTHPORT, ENGLAND.—Fig. 1,—THE CONSERVATORY.

caliar poroun limestone in crags and ridges. Oa the top of the
Intter Is & foraminiferous marl of marine origin, after which
follows a stratum of tripoli, upon which is a stratum of cal.
careous marl, which is in somo places more argillaceous, in
others more calcareous, Thin is the stratum which containg
the sulphur. The sulphur formation is generally covered
over with immense masses of gypsum, on which again isn
foraminiferous marl. Then follows the pliocene formation,
blue clay, and yellow breccia,

It is probable that the quite extensive deposits of salt,
found in widely distant portions of Sleclly, were formed at
the same time as the deposits of sulphur. The rock

Fig. 3~EXTERIOR OF THE BUILDING

salt enclosed in the clay strats is often very pure. The
deposits of sulphur are not usually of great extent, and
do not seem to ba in Immediate communieation. The
sulphur lmpregnates the'strate of clay and limestone, ap.
pearing either In irregular threads and velns, or in layora
three to six feet thick, alternating with the [layers of rock,
or in round concretions from 0°4 to 0°8 of un Inoh in diametor,
Barytes and fmperfect crystals of ealxapar mecompany the
sulphbur, snd, more rarely, beautifal crystals of owlestine.

salphur, probably nlos teaths of that produced |n the whole

That

this nstural wealth doss not prove a grester blassing to the

world, This production Is continuslly incressing
country aad its prosperity is priscipally due
to the clrcumstance that in Sielly the proper

ty on the surface cannot be released from that
of subterranean treasure, and this elreumstance
results in & number of other evils, which do
not permit minlog o emerge from ite grest
and almost inconceivable imperfection.

The number of sulphur mioes in Sicily is
upwards of 800, not more than balf of which
aro worked at present; and of these, only
about 50 are of conslderabls lmporiance,

In looking for the sulpbur deposits, & saft
kind of gypsum, formed by the deeom position
of the sulphur bearing llme or oaloarecus
mar], plays an lmportant part., In geseral,
the sulphur ls combined with gypsum, and
the presence of the latter renders it probable
that the former is nesr. To reach the depos
its, Inclined shafts are dug, haviog an inell
nstion of 25" to 507, seldom steeper, and mare
seldom horizontal. Neither horizontal galle
ries nor vertical shafts are employed, since the
former would not reach the sulpbur soon
enough, and the latter wounld require the use
of pome sort of machinery; and wood Is lack
ing for this purpose, as sleo for timbering and
frame work. Steps are cat into the inclived
plane, and whea it is not steeper than 457 the
steps reach all the way across; bat when
steeper, two steps are cut side by side, alter
nating with each other. The young laborers
climb up and down these high, narrow, and
slippery stepe, panting, grosaisg, and sweat.
ing—ecarrying on their heads and backs heavry
baga filled with sulphur ore. They make from
16 to 185 ascents and descents dally, to and
from s depth of over 200 feet.

By this pitiable metbod, at lesst & million
tuns of sulphur ore are ansually brought up
into the light of dsy by boys and youths
Nay, too, the little drippings of water are col-
lected in stone jugs, and brought up in the
snme laborions manver. The mine is almost
always abandoned when it reaches the water
level. The temperature in these is very high, 111° Fah-
renheit, and, owing to the moisture in the alr, it is al.
most unendurable. The diggers (picconieri), owing to the
heat, work naked, or only weariog & small apron. The sul-
phur rock is so soft that it is cut out with a large instrument
like an ax. The roof of the mine is supported by pillars, =0
that a considerable portion of the ore is left standing, to se-
cure the stracture, In order to obtain the mass of the pil.
lars, they are weakened more anod more, until, at an unex.
pected moment, the roof falls, The fallen and broken mass
in left for a time, until it adheres together; shafts and gal-

Sometimes the sulphar strata enclose whole stems of fossll

lerles are thon dug through it to get at the pillare. When
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the sulphur-bearing strats le one above another, there isa
double et of pillars. Through errors in the ground plan
sud ignorance of mining surveying, it generally happens
that the pillars in the upper gallery do not agree with those
in tho gallery below, As the stone is often soft and bristle,
it le n> wonder that they frequently break through.

The condition of the sulphur miners is extremely deplora.
ble. The manner of liviog In populous spots miles distant
from each other, Instead of in villages, is pecullar to that
country, and the majority of the mines are far distant from




human dwelllnge. Nelther manager nor contractor conslder
it a duty or necessity to erect & roof to protect their work-
men, #o that they aleop in the open air in pleasant seasons,
exponed 1o the damp dew; while in winter thoy sloep in the
foul atmosphere in the mine iteelf, exposed to the dangers
of bolng buried alive, In canes of sickness, the unfortunatos
Lave no assistance, and the familiea of thows who dle, or are
killed, are exposed to the greatest misery, As rogards edu.
catfon and maral fnstruotion, the working olnssen aro entirely

! ; there are no sohools, savings banks, or Associa.
tions for mutual ald. The consequence Is that the society
whieh grows up about the sulphur mines is in every respect
an abandoned clams, ripe for crime, The mines are a refuge
for evil doers from the whole island,

The sulphur is propared throughout Sicily by melting the
stone in ealearoni, where the combustion of a portlon of the
sulphur furnishes the necossary heat to fuse the remainder,
The liguid sulphur delps down to the bottom, and flows out
into molds intended for ita recoption. In bullding a onloa-
rone, A #pot i selooted at the slde of & hill, and a eylindrionl
farnnce built, from 20 to 40 feet in diameter, and o fow
yards in hight. The walls are supported in the rear by
the earth, and in front project in asem!i-olroular form. The
hoarth of the furnace has a double inclination, from the hill
toward the front and from the sides toward the middle, so
that the liquid sulphur collects in one place, and through a
perforation in the inner wall it reaches the outlet. The bot-
tom is pounded down hard like & threshing floor. The inte-
rior is filled with sulphur ore, the larger pieces belng thrown
in just as they are, and the smaller ones are formed into
cakes, g0 that the melted sulphur will flow down through it
more readily. When the cylinder has been filled, the pleces
of sulphur ore are hoaped up in a cone above the mason
work, snd covered with the burned pleces from a previous
operation,

A calearone will hold from 175 to 1,750 tuns. In charging
the furnace, several vertical flues are left open, which serve
in part for kindling the fire, and in part to keep up the com.
bustion st the begloning of the operation. The pile I ig-
nited by throwing burning wood or bundles of straw down
these openings. When the whole muass geta to burning, all
the openings are closed ; and the operation, which lasts from
two to four weeks, according to size, is attentively watched,
and the combustion controlled by the cover on the heap,
The temperature is kept at a proper hight, above 240" Fah.,
since sulpbur melts at 240°, and remsins a thin fluid up to
a temperaturs of 320°. The melted sulphbur is drawn off
through & hole & foot wide and two feet high, in the front of
the furnace, which is previously stopped with clay. The
sulphur is run into wooden molds, the bottom and sides of
which are moistened so that the sulphur cake will not adhere
so tightly.

This method of obtsining sulphur is sttended with & great
deal of logs; experience shows that the highest yield of a
calcarone is 70 per cent, although it does not usually exceed
50 per cent of the total’'smount of sulphur. The crude sul-
phur is worth from £1 S0 to §2 per 225 1bs,, so that the fuel
consumed is worth st least twice as much as English cosal
would cost in Italy.

In producing sulphur in Sicily, only those resources to be
found on the spot are made uee of : no wood for framing, no
machinery for ralsing the ore snd water, no coal for smelt-
ing. Anyone who would attempt to introduce any improve-
ment in mining or reducing the sulphur would encounter
great difficulty, arising chiefiy from relations of proprietor-
ehip, and in the social status of the country. Legislation is
the only help. Notwithstanding the immense store of natu-
ral sulpbur on the island, it will be seriously impaired, by
the progress in other countries which now make oil of vit-
riol from pyrites, unless some change is effected in the state
of affairs,

THE FAIR OF THE AMERICAN INSTITUTE.

The American Institute Fair is proving remarkably suc-

cessful, if we may judge from the large crowds which con.
stantly throog the building. The display is unquestionsbly
the best that has been made for many years; and since it in-
cludes = number of industrial processes carried on in pre-
sence of the visitors it calls forth a much more lively interest
than it would were it restricted to mere exhibition of com-
pleted products. At one portion of the hall ivory turners are
at work,making billiard balls and carving ornaments ; at an-
other s newspaper office is shown in full operation, from the
editor valnly endeavoring to seize vagrant ideas—a difficult
task, and one we should unhesitatingly decline under the
the circumstances, for we doubt if we could work with a
bevy of bright eyed damsels staring at us—to the finighed
sheets deftly plled by the swift-runniog press. Thoere are
taflors custiog out garments by machinery, brush makers
msnufssturing brushes of all kinds, seroll saws cutting out
wooden ornaments and trinkets, engravers making illustra-
tions similar to those in our pages, confectioners cooking
candy, and even an old gentlomsn who cuts your profile
likeness in black paper, and does it admirably too, In half &
minute, for & small consideration, Up in the Art Depart-
ment are large volumes, each lesf of which shows an appli-
eation of one the numerous tints imprinted on & well known
chromo. By studylog the pages the visitor can learn in s
very Fhort time just how the very handsome works of art
which Mr, Prang exhibits are made, and how Isborious the
task must be,

There ure & number of Intaresting shoemaking snd leather.
working machines in the main hall, and a superb display of
lesther, Hides taoned by the best Amerlcan processos are
brought in direct competition with those imported from
Earope, and the special medals which are offered for excel

Scientific American.

Jenos have tended to highten popular interest in tho exhibi:
tion, apart from that excited by its psrtakiog of the nature
of an international contest, A new object of curlonity has
been recently added in the shape of the winning boat of the
Columbin crew st the Saratogs Regatta, last summer. It
lays acroas the hiall, gally decorated with bLluo and white
ribbons. Tho youngstera seom to be especially pleased with
a variety of mininture steam machinery exhibited in opora.
tlon, There In » steam fire engine which throws n needle.
lke stream for meveral yards, steam propellers which travel
quite rapidly about a tank of water, and a small machine
shop, including lathes, snws, oto., the tools all run by s tiny
boller, Mr. Hawking, the Superintendent of Machinery,also
alms at popularity among the children, for he han Intely de-
voted his ingenious button mold machine to the manufac.
ture of some queer gamen, which are very interesting, and
beside bas produced skipping ropes of a remarkablo and
hitherto unknown pattern,

The Fair as & whole s admirable, and the exhibitors have
fairly outdone themuselven in the elaborate and tasteful plans
adopted in showing their contributions. The management
is open to Improvement, partioularly with referance to al-
lowing the woodworking people to howl their wares like
country showmen to the individoal with the perfumery who
#quirts cold spray into peoples’ ears or eyes,and in regard to
that uglydrapery on the roof ; and there are ridiculous adver-
tisements which talk about ‘‘ enormoas fish " in that little
fountain; but generally, however, we find a great deal to
praise and very little to condemn.

A recent stroll through the Machinery Department has
filled our note book with descriptions of & score or more
novelties some of which below described will doubtless prove
Interesting.

THE MACHINE TOOLS

of the New York Steam Engine Company are well worth
oritioal examination, Many of them are in actual operation
thus affording excellent opportunities for the mechanic to
watch their practical employment. There is a chucking and
turning Isthe, by which a hole can be bored or chucked 20
inches in diameter; and by menns of a new slide turning
rest, a pulley can be turned, baving a diameter of from 8 to
80 inches. This machine has a gsp bed. In the upright
drills there is a steel drilling spindle attached to a gibbed
head which moves up and down with the spindle,giving the
Intter a very long bearing at every point. A number of ms-
chines which have been illustrated in our volumes are ex-
hibited, notably a hand crank drill, a slotting machine, and
s gear-molding machine. The shapers have their cutting
bars placed on edge In adjustable guides. The vibration or
spring of the tool is prevented by placing the widest section
of the bars directly opposite the cut. The box-boring ma-
chine is srranged so that either of two bars may be used in.
dependently, A side rest is provided for each bar, and four
boxes in each rest may be simultaneously operated upon.
The 9 inch bending rolls exhibited are so constructed as to
be kept in constant contact with the plate, and their spring-
ing st the centers is prevented. There are a number of other
machines of which our limited space necessitates omitting
mention.

THE BOILERS,

employed to supply steam to the main engines, are of the
Howard safety type. Five tlers of tubes which iocline up-
ward to the rear are connected to vertical sections by boring
smalljholes in the extremities of the tubes and allowiog the
cast metal of the sections to flow in formirga perfectly solid
joint. The parts of the vertical sections are bound together
by stsy rods passing through and set up with brass nuts;
and the caps opposite the parts where the tubes enter are
similarly sttached by rods passiog lengthwise through the
tubes. Above the second tier is s fire brick diaphragm, in

rear of which the heat pssses and then encounters another
diaphragm, above the third tier, The products of combus.

tion are then conducted to the front of the boiler, whenca
they return to the uptake, The three lower tiers of tubes
are for water and the upper "ones for steam, the latter,
through the disposition of the heat,becoming highly heated.

There are three

CURIOSITIES IN -mv.fx.\cm.\'x DEPARTMENT.

The first is s large tank provided with windows and filled
with water. In this the Myers rotary engine is soon to ro.
tate a good sized propeller, and brilliant lights are to be
placed so as to shine down and through the water. This is
an ingenious way of loading the engineand,besides,showing
ita adaptability to marine purposes. The tank, however,
looks sgomewhat fragile; extra riveting might improve it,
Another applieation of the diamond to industrinl use in
found in the second of our trio of curlopities, It In

THE DIAMOND HBAND SAW,

There is little in the construction of this machine, save
perhaps its extra heaviness, differiog from that of the ordi-
nary woodworking tool. The blade, however, instead of
being a single strip of metal, is a band covered with amall
straps of steel, the Iatter strung on the former, like beads

In certain straps the dinmonds—borta or carbons—aro se-
cured so that three straps containing dismonds may come
together,and then an interval to the next set occurs of gome
eight inches, There ure of courne other ways of arranging
the diamonds, which need not here be described, The ma

chine cuts & curve or noroll in stone as easily i tho ordinary
band saw goes through wood, A certificate publighed by
the inventor, Mr. Herbert Cottrell, of Newnrk, N. J., says
that the blade cut through Newark brown stone, measuring
3 feet 2§ inchen one way and 3 feot 8 lnches the other, mak

ing & superficial surface of 1,501} square inches,in 22 minutes

time.,

[NOVEMBER 7, 1874,

THE ITE CREAM MACHINE

of Messrs. Dixon and Tonstill In the last odd invention of
the three. The prepared materials are dropped Into & oan
arranged above like the oll reservolr of a bolt catier,

flow through a tube into a horlgontal cylinder which Iy
placed in a tab and covered with ice and salt. Toslde the
cylinder 1s a helicodal knife, which sorapes the edges and
also forces out the frozen material through one end. Both
eylinder and knife are rotated by simple gesring. It s quite
curious to watch the materinls enter one part of the machine,
and quickly emerge in a frozen condition from snother, in
the shape of excellent lee crenm.

There are two

PIPE CUTTING AND THREADING MACHINES

which deserve notice, One ia that of the Chase Manufsc.
turing Compsny, illustrated on page 181 of our last volume.
In this the pipe is held stationary In the vise, and
through the center of a goar, the rotary motion of whish iu
imparted to the die in the dio box by means of guldes,upon
which the die box froely slides forward ns the dis passes
upon the pipe. When outting pips, the tool post, with the
outter, hns an automntio feed,

The manufacturers of the other machine are N. W, Frost
& Co,, of Cohoes N. Y. Theapparatus in in three ploces,
readily taken apart and put together. One portion forms
an excellent vise ; another is Inserted above aad carrion the
handle and & pinion; and the third is the gesr wheel, in
which the pinion engages, and which turns the dies and
operates the feed. The machine does excellont and rapld
work, and is very simpleand strong in constraction,

THE MAXIM AUTOMATIC PUMPING ENGINE

in & novelty recently added. It consists of a little steam
boiler heated by gns, which warms snd regulates its own
feed and controls the fire, It runs a little pump, placed
above, which is eaid to be capable of forcing from ten to
twelve barrels per hour toa distance of one hundred feet, at
A cogt not over § cents.

New Camera Lucida for Drawing.’

It is known that the construction of the camera lusida in
founded upon the simultaneous perception of two images—
that ofjthe object and that of the pencll. Various means have
been employed to arrive at this result. In that of Sdmmering,
itis & metallic mirror smaller than the pupil; that of Amici is
constructed on the principle of reflaction on & plate with paral.
lel faces; that of Wollaston, at present most in uee, consista
In a prism, of which the edge, dividiog the pupil in two
parts, permits the object to be seen by the upper half, and
simultaneously the pencil by ths lower portion. In all these
systems the fusion of the images is somewhat difficalt to
seize, especially for certain points of the reflected image.
Govi, Professor of Physics st the Royal University st RBome,
proposes 1o cover with a thin layer of gold the reflectivg
surface of & prism, and to apply upon this, with Canads bal.
eam, s second prism with like angles. Although this laysr
of gold is sufficiently transparent to allow 1he luminous rays
to pass, its power of reflection is considerable, and it gives
Images of great brightness. We have thus a perfect means
of superimposing, without fatigue to the eye, two different
images—the one direct, and the other reflected. The princi-
ple is the application of that property of thin plates—metal-
lic or otherwise—to transmit simultaneously direct rays,
and to reflect rays which arrive obliquely from arpother
source.

PR
Dr. Robertson, of Georgetown, Mass., thinks that the
popular ides that hot or cold drinks are apt to crack the
enamel of the teeth is incorrect. He has ascertained by ex-
periment that it requires a change of temperature of 160"
Fah, to crack the enamel of an ordinary tooth. The teeth
are never subjected to such & great change as this in the use
of hot or cold liquids,

THaE first passepger train msking the complete circuit of
St. Louis lately passed over the bridge and through the tun-
pel. The regular locomotive being exchanged for one of
the Fmoke.consuming engines used by the tunnel company,
the train passed as comfortably as though traveling in the
open air,

THE SAW CONTEST AT CINCINNATL —In our account of the
saw premium contest at the Cincinnati Expoaition, the 16
good boards, 10 x 20, sawn in two minutes aund forty-four
neconds, should be desoribed as 16 x 20, making & atill greater
result than we reported.

Tie Cansdlan way of measuring s tree is said to be as
cortain as it Is grotezque. You walk from the tree, looking
at it from time totime between your knees. When you are
able to see the top of a tree in this way, your distance from
the root of the tree equals its hight.

A LAwYER's ADVICE 10 A Puprn.—* When the facta are
In your favor, but the law opposed to you, come out strong
on the facte; but when the law is in your favor, and the facts
opponed to you,come out strong on the law.” ** But,” loquired
tho student, *“ when the law and the facts are both against me,
whataball T do?” “ Why, then,"” said the lawyer, * talk around
thom,"”

Lrarunr Pune.—A process of pulping leather in engines,
similar to those used for beating rags in a paper miil, s now
In use in Massachusetts, By rolling it into sheets under con-
siderable pressure, a product of great tenacity, homogenelty,
and closeness of texture is obtained, which is, moreover, per-

foctly waterproof,







