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IMPROVED REBOLTING MACHINE.
The invention herewith illustrated is n sawing apparatus,

Rattan,
Rattan comes from the East Indies, principally from Sin-

contrived for rebolting large bolts of timbor without quite | zapore, Pedang,Pennng, Samarang,and St. Simon’s Bay. The

soparating the smaller bolts from cach other, so that they
will hold together, admitting of handling or dogging in the
shingling or other machine, in which they are to be fnally
cut up. By this means the machine muy
be supplied with timber to its full work-
ing eapacity, while, at the same time, cut-

United States congumes thres quarters of the total product,
the Imports amounting now to gomething more than 6,000,000
pounds. The Calamus Rotang belongs to that peculiar gpec-

tiog the shingles or other pieces as nar-

Tow a8 desired.

In the perspective view, Fig. 1, A is
the carringe which moves under the saw,
B. The depth of the carrings under the
blade is such that the latter does not
reach the bottom, o that the bolt, secured

in saw carriage, will not be cat entirely
through. This will be understood from
the sectional view, Fig.2, in which the
bolt is represented by dotted lines, D, C
is a tilting rest for the bolt, upon which
the sap side of the latter, generally bevel
to the other sides, is placed, and held so
that the saw kerf will pass down to the
axis of the rest, thus leaving sufficient
wood to hold the porlions together, no
matter how much the boitom may be in-
clined as regards the sides.

At Eisa ypair of clamps which work
upon right and left hand screws, F, Fig.
2, and are opérated by the crank, G, Fig.
1. Thege serve to hold the bolts secure-
A portion of the
carrisge, H, is elevated, in order to ac-
commodate picces whick are to be divided
entirely, a8 in ordinary eawing machines.
The track of the carriage is made in two
portions, one above the other, go that the
upper part can be vertically adjasted as
may be required, for saws of different sizes, or as the blade
Wears away.

Patent pending throngh the Scientific American Patent
Agency. For further perticulars address W.A Fletcher,
Besumont, Jefferson county, Texas.

THE COMBINATION FOOT LATHE,
For the use of amateurs, and for mechanica who desire to
economize both in the cost of, as well as in the space occu-
pled by, their tools, the novel devics herewith illustrated

FLETCHER'S REBOLTING MACHINE.

ies of palm which secretes in its cuticle a very considerable
amount of silics, while its inside is made up of tough and
fibrous filaments. The outside,with the smooth natural varn-
ish, when stripped off by particular machinery, is used for
seating chairs. The inside of the rattan is employed in &
variety of waya. Itis shaped by machinery sither round or flat,
and so worked up into innumerable articles. Baskets, brooms,
mats, matting, are all made from the inside of the rattan, and
an immense quantity of it is worked around demijohns. Split
rattan is made up into some half dozen different sizes, and

A Greant Flour NI,

(ilnggow has long been noted for the number and imp roved
atructural and mechanical arrangements of its four=aills,
and Messrs. John Tod & Co, have just erected in the Govan
road & new mill, which, go far as grinding power is con-
cerned, is second to nope in the great port of the Clyde. Al-
together, apart from the care which has
been exerciged in the erection of the
building 8o ag to prevent the origin
and spread of fire, the grinding machi-
nery Is of the most complete descrip-
tion. By means of telescopic pipes, for
instance, passing down to every floor,
it is possible, should the wheat get out
of order at any time by overheating or
otherwige, to shift it from one floor to
the other. Another interesting arrange.
ment is one by which the central portion
of the store may be converted into a
hopper from top to bottom, communi-
cation being easily made with all the
elevators and screws in the store, which
itself is #o substantially constructed
that it would be perfectly safe, althongh
filled quite solid with grain. With re-
gard to the cleaning machinery, the
grain-enters, by means of a hopper, in-
to the wheat separator, in which the
accidental grains of Indian corn and
straw, and the greater portion of dirt
accompanying the wheat, are removed
from it. The scrubber is a machine of
complicated copstruction, which next
removes the feather end of the grain
and = large portion of the bran. The
wheat is then conveyed by a spout to
an elevator, which takes it to the top
story of the mill. Of the twenty-five
pairs of millstones which it is intended
to introduce, twelve are erected and in opelation. The
stones are each 4 feet 3 inches in diameter by 12 inches thick,
and the cost is about $150. They are made of French burr,
an interestiog and not very common form of silica, of & cal-
lular texture, which, for industrial purposes, is almost en-
tirely derived from the mineral basin of Paris and a few ad-
joining districts. Considerable care and gkill are required
in their preparation.
about 120 ravolutions per minute. Four movable balance
weighta are set in its upper surface, so fitted that by tke mo-

,;i' will ba found of much utility. It is a tion of =& screw the stone can be made to lie

;2 simple foot 1athe, with which are combined perfectly level when in motion, this being
s a jig and a circulsr saw. s most essential condition in good grind-
] The former, which is represented on ing. The oppesite surfaces of the stones,

= the right of the machine, is actuated by & from the uliarity of their dressing, act

= g ¥ Pec £

-

pitmsn which connects eccentrically with
the end of a ghaft, A, passing under the
apparstus. Motion i3 communicated to
this shaft by = seperate belt from the
main pulley. The pitman operates a
pivoted lever which, by an adjustable con-
nection, B, transmits its motion to the
saw arm, Thesaw works through asuit-
able table, and is tightened by a set screw
in the connection, B. We are informed
that it penetrates timber an inch and =
half in thickness with perfect readiness.

At the opposite end of the lathe, and at.
tached to the main arbor, is & small cir-
culsr gaw. This hes an adjustable table
which is provided with the ususl guides,
etc. By turning back the table, and re-
moving the gaw, an emery or buffing
wheel may be substituted in its place upon
the arbor,

Regarding the lathe iteelf, other than
to notice that it is neatly and substan.
tially built, and appears to be an efficient
&nd relisble tool, no particular description
is needed,

The apparatus is manufactured by
Strange’s Cylinder Saw Machine Compa-
py, of Taunton, Mass. For further par-
ticulars address O.W.Leonard, sole agent-
40 Jobn street, New York city., Patent

now pending.

THE COMBINATION FOOT LATHE.

upon the grain like the blades of a pair of
scissors. The white meal, being carried to
the uppermost floor, enters a cooler, which
isacircular vessel, about @ feetin diameter,
and about 27 inches high, the sides being
formed of galvanized sheet iron. There is
a vertical spindle in the center, and at the
bottom of this a horizontal arm provided
with twelve wooden blades, so set that they
gpread the meal as evenly as possible, and
gradually move it out to the circumference
of thecooler. At one part of the latter,
there is a hopper opening into a spout, by
which the meal is conveyed to the floor be-
low, where it is subjected to the first drass.
ing process, the object of which is to sepa-
rate the bran. The dressing machine may
be described generally as a large wooden
cage, in which revolves horizontally a six.
sided framework of wood, having s pecu.-
liar kind of silk fabric stretched over it
Inside the silk covered framework there
are 8 number of wooden blades sot oblique-
ly, #0 asto carry the bman forward to the
further end of the machine, the course
dressed flour meanwhile passing through
the silk into the screw elovator, which con-
veys it to another cooler In the tloor above.
There are four of these coolers, all in the
fifth or upper floor of thomill. Messrs. Tod
& Co, are also preparing to erect, in addi.

The revolving stone usually makes -
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1 . is then sold by the 1,000 feet. The finest qualitiea of rattan | tion to the grinding stones, & number of ateel rollers, simi-
IroN Hari,—Professor Eversman has had occasion to ex- | are used by whip makers, This large and constantly increas |lar tothose used in the mills of Hungary for the production
amine, at Kagan, hailstones contsining erystalized iron py. | ing business may be estimated by the fact that one factory in | of that superior class of flour known In the trade ss Hun- %

rited, The cause of this rare phenomenon, no doubt, was | New Epgland alone employs 1,000 oporatives, and that the | garian whites, When the will, as at present designed, is
‘that small crystals of pyrites, proceeding from the disintegra. | total number of people working in rattan (the schoolmasters | complete, the making power will not be logs than &mm
tion of arock, had been transported by w tempast into the | excluded) s fally 1,800, The capital usod in the msunfac. | per week, The steam power for mmwmh
clouds, where they were iced and converted into hailstones. | tureof rattan is about $2,000,000, generated In a pair of horizontal multitubular Inll-!. 12
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Y T-r..mlu o » pressure of
Inch, supplied by Mesars, Lees, An:
Myde strost, Andoraton : the palr of fine en-
machioary is driven have also beon sup-
Mfirm, and are disgonal sompound high
" gh and low promsurs cylinders working on
‘the pame crank pin.  The high pressure cylinder is 16 inches
{n diameter, that of the low pressure cylinder being 24 inch-
s, and leagth of stroke 80 Inches. In the former thers is
an axpansion valve no arranged as 1o cut off the stroke at
any point, from 5 inches to 200 Inches, and which can bo VA
rind at will while the engines are working st full speed.
They are rogulated by Scott’s Moncrieflf pstent governor.
There will also bo & small engioe for the holsting machinery
in the grain store, and working separately. The architect of
the bullding is Mr, W, Spence; while M¢, W. Young, flour
mill éngineer, han constructed and guperintended the ereo.
tion of all the varied and complicated mechanism of atore
aod mill, with the excaption of the engines, boilers, and
millstonss.  Mr, Young's new cooler has been adopted here
for the first time.

Sreientific 2merican,
MUNN & CO.,m and Proprietors,
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THE LIGHT OF COMING DAYS.

The light of other days—practical, not poetic—was the
tallow dip, and, further back, a bunch of moss in & dish of
grease, The advance from this primitive illuminator to the
gus jet covers s most Important stege in the progress of do-
mestic economy. To muke the Numinsting material distri-
bute itselfl was & capital siroke of polley. By most people it
In regarded as the final stroke in the conflict with the shades
of night, But it fslls very far short of it,

Before wo ean truly sy that our strests nnd houses nre
lighted welontifically, another and more fmportant advance
must be mude, We must get rid of the offensive and pol
sonous products, the heat and flickering, the sharp contrasts
of light and shade, the needless exponse and frequent firen
and the thousand other disadvantages sattending the dlntrl'
bution and 1064l eombustion of our iluminating material by
distributing Instend pure light, '

The problem in simpls and easily solved. What we want,
in our rooms is & elenn, whits light, like diffused daylight,
The popular mistake lies in supposing that the light must
necessarlly be generated where it is used. The remotencss
of our nstursl illuminators ought to teach un the absurdity

of wuch a position.

Scientific mevican.

[AuGusT 29, 1874.

BEvery tyro ln optics knows that lght In the mont tractable
of material effects. Tt in obediont 10 the last degree. You
oan send it where you will, to soy distance, through the
arookedest channels, through the darkest passages, and s
will emerge undimmed, ready o be sbsorbed or dispersed an
the oparator may wish,

It I8 weoll known also that there are many ways of prodae
ing & brilliant light, mueh wmore exaily nod esconomically than
by earbon combustion in small and soattered flamen.  Yat,
ourionaly, this familiar knowledge does not appear to have
ever boen pat to practical use In producing s simple, whole
pome, agrooable, scientific lllumination for public and private
buildings. To our children, the old fashioned oandle snuf
fers are unkoown, or known ooly ss relies of an antiquated
system of domestic economy. [t in possible that, to thelir
ehildren, gan pipes may be equally obsolote aa articlon of
household use, Hght tabes farnished with reflectors and ter.
minal radiators taking their plaoce,

The working of the predicted system can be sketched in
fow words. (iiven, say, s large hotel to be furnished with
artificial light: Instead of baving n network of gas plpes
leading to the different rooms snd to different burners in
each room, acoording to the present method, the light for
the entire bullding would be generated in one place,say in the
waln ventilating shaft for the utilizing of the surplus heat,
The distribution of the light would be effected by menns
of reflectors, each throwing into ita appropriate tube a bun
dle of rays (made parallel by a lens) sufficlently intense to
flood the room to which they were dirested with a pure white
radiance, which could be turned on or off or graduated by sim-
ply pressing & knob or turning s key. In size, the light tubes
need be no greater than ordinary gas pipes. Indeed they might
be much smaller, sincs all the light required for the Iargest
room might be transmitted to the reflector ns an extromoly
slender beam. The terminal lenses would close the tube
against smoke and dust, which would dim the reflectors at
the angles ; aud by keeping the enclosed air pure and dry, the
sbeorption of light would be insppreciable.

The advantages of this mode of illumination are many and
obvious. There would be no poisoning of the aimosphere by
local combustion ; no scattered flames to occasion fires ; no cir-
culation of combustible material to encourage fire, should it
bappen to bresk out; children and careloss servants would
have nothing to handle that could possibly do damage ; there
would be no misplacsd heat ; no smoke or odor to sicken or
annoy ; no cross lights or flickerings to hurt the eyes. Be-
sides, the lighting of & house would help to purify its atmos-
phere, instead of vitiating it as now, if the source of light
were placed, as we have suggested, in the ventilating shaft;
and, very likely, the economy of the light would besuch that
means for the instantaneous illumination of the entire house
could be muintained at all hours of the night without costing
more than our present imperfect and partial lighting does.

For churches, theaters, and other “places of public resort,
this method of lightiog is specislly available and inviting.
The source of light might be in an absolutely fireproof vault
or chamber, or in & sepsrate building, so that the danger of
accidental fires, with their attendant evils, would be reduced
to the minimum. Similar advantages would attend its ap-

2 | plication to sbipping. For mines, especially coal mines, it is

unapproachable for simplicity and safety. Smoky torches
and treacherous “‘ safety lamps” might be entirely abolished,
and the deepest pits flooded witn white light, without flame
tor he shadow of & risk of explosion.

A CHANCE FOR INVENTORS,

‘While there is reason to doubt the possibility of devising
an electric motor capable of doing heavy work as economi-
cally as the steam engine, there can be no question that, for
light service, a satisfactory electric engine is one of the most
widely felt needs of the age.

All that is Iacking to meet this want is a suitable battery;
in other words, a simple, compact, portable, and, if possible,
dry apparatus, capsble of ganerating & steady current of elec-
tricity for a considerable period without renewal, capable of
standing unused without material waste, yet able to give out
its full power on the instant when required, capable of being
ensily and cheaply kept in working order, free from fumes,
and not linble to leak or spill its contents under ordinary cir.
cumstances,

The applications which await such a battery are practically
innumerable.

Even with the fuming, slopping, troublesome batteries
already in use, enough has been accomplished with electric
motors to demonstrate the superiority of electricity for light
work. Everything that steam can do in such cases it ean do;
and thers are many oceasions, domestic und otherwise, where
steam power cannot be conveniently employed, whers a small
electric engine might do the required work quickly, neatly,
without hest or risk of explosion, and without calling. for
special engineering skill or knowledge, the common lack of
which must ever act a8 a bar to the general employment of
steam for household service, And though the power ob.
tained may be, in itgelf, many times more expensive than
an equivalent amount of stenm power, the ad vantages attend.-
ing the use of electriclty are so pronounced, the possible
saviog of time and troubls so great, that, with a generator
such as wo have described, there would be no hesitation in
glving It the preference in thousands of cases where a little
power I wnnted for continuous work, or where there is
oceasional need of a ymall but instant offect,

Take, for example, that almost universal household neces.
wity, the rowing machine, How immensely would its useful.
pess be increased by an scooptable menns of running it: a
motor which would require no winding up, which would not
cuslly got out of order, which would be always safe, always

—_— —
rondy, snd porfeotly under control! A mun who should de.
vine & battery to meet this demand wlons would be sure of &
fortune.

Bat this is only one of & countless number of uses to which
such s battery might be put.

Ia almost overy civilized home, there Is water to pump,
washing machines to operate, wood to saw, coal to 1ift, and
» multitude of other Iabors, all of which might be done ad.
yantageously by simpla elsctric motors, provided the requl.
site battery were fortheoming. Besides, there lnlight to fur.
nish, doors nod windows to guard against burglars, errands
to ran, and accidentsl fires to report. It In not imposaible
that the common dwelling house of the futare will rival
Houdsn's in the diversity and completeness of ita electrical
appliances ; yet, without entering the region of speculation
or looking beyond the simple daily needs of ordinary house.
linlds, thore in & present eall for the servicos of this flastest,
nontest, and mont tractablo of servants, sufliclent to snsure
woalth and renown to whoever shall eapture and harness
him satisfactorily.

For light manufacturing purposes, the call is equally ur.
gont, In every workshop where stenm I not used, there
are presssn, saws, lathes, drills, and numberless other pra.
nont or possible machines, to which electro motors might be
profitably applied. For amateur workmen, nothing could
be more desirable or more likely to meet with immediate
accopiancs, Then what an admirable contrivanee it would
be for driviog light wagons or propelliog pleasure bosta!
There would bs no fuel to earry. no firs to watch, no pomsible
oxplosion to fear: there would bs no stabling or grooming to
pay for, and no food to buy for the hours of idlenesr. Mr,
Bergh ought to offer s premium for the invention, simply for
the sake of the snimals he loves.

Where the range of application is so great, it is need.
less to multiply examples. Our purpose is to suggest,
not to demonstrats, the multitudinons uses to which s satis.
factory electro motor may be put, aud to call the attention of
inventors to the certain reward that will come to whoever
shall overcome the last remaining obstacle,

A CITY BUILT BY ONE MAN.

History affords numerous instances of the foundation of
cities by slogle individuals, and the beautification and en-
Iargement of portions of the same through the munificence
of others; but nowhere as we believe,is it racorded that any
ooe man from his private fortune hss ever attempted the
actusl comstruction of s complete town. All the more re-
wmarkable, thorefore, is the enterprize which for some five
years past has been guietly pursued by Mr. A. T. Stewart. &
gentleman of whose immense weslth no sccurate informs.-
tion has ever been made pablic. The high rates of taxation
and the consequent exorbitant rents iacident to ownership
and occupation of dwellings in New York city have been the
means of virtually banishing & large number of persons
doing business therein, whose moderate incomes forbid
the necessary expenditure, to the adjacent suburban districta.
Hence aroge s great demand for cheap homes ; and asa result,
village ufter village has sprung into existence in Long Island,
New Jersey, and in fact at every point within a radius of
forty miles of the metropolis,

Mr. Stewart, in view of this constant exodus of the city
population, conceived the unique ides of building & model
suburban city, where comfortable homes, provided with all
modern improvements,could be obtained for & moderats out-
lay. Accordingly,be purchased a plotof land, ten thousand
acres in extent and embracing that portion of Long Island
known as Hempstead Plaing. This is in & compaoct tract of
sbout ten miles in length by one mile in width,and nearly a
perfect parallelogram in shape. Surveylng aod staking out
the new city followed close upon the scquirition of the
ground, and the first wark taken in hand was the making of
streets and avenues, with pavements, sewers, culverts and
conduits, for blocks of buildings yet to be erected. Simulta-
neous with laying the foundstions of the houses, was the
commencement of gas and water works, and of & raflrond
connecting the city with New York. Unlike the ususl
courge ndopted in projecting new towns in the vicinity of
the metropolis, no lots were advertised: nor Las any at-
tempt been made to dispose of the property, as it is the in-
tention to treat the city as & single house, finishiog It first,
and selling it subsequently. The New York Sun aptly de-
gcribes the enterprize as a new city springing up, with no
Mayor or Council, no assessments for strest improvements,
no taxes for water and gas, no entavgling alliances or lssu-
ing of bonds to secure railroad transportation, no scrambling
or grumbling to secare immigrants.

An admirably kept hotel, situsted in the middleof u fine
garden plot, together with some forty houses, are thus far
complete. The Iattor are located in lots of 200x200 feet and
provided with outhouses sand bandsomely Iaid out grounde.
They rent for from $250 to $300 per year on three year loases,
and contain every convenience found in the best city dwell-
ings. Work upon this remarksble town, to which the name
of Garden Olty has been given, is rapldly progressing, and
we understand that the advantages offored are meeting
& wide popular appreciation,

GERMAN RATLWAYS.—It appears that, In consequonce of
the Incrensed cost of railway working in Germany, as well
nx fn other parts of the world, tho rate of Interest realized,
on the oapital expended on first establishment account, de-
clined Inst year to 4°4 per cent. In 1869, the corresponding
return stood at 64 per cent. An nugmentation of 10 per
cent in goods rates is required in order t0 secure &n Aversge
interest of 0} per cent on the capital expended, :
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FIRE DAMP EXPLOSIONS PRODUCED BY 8OUND,

The paper recontly rend by Mr. Willlam Galloway, In-
wpeotor of Mines, before tho Eoglish Royal Soclety,lns valus:
ble and fmportant contribution, mwarking, we trust, the be-
ginnlug of fartber Invostigations fnio the pravention of the
nocldents and Inrge loas of life in mines, dus to exploslons
of fire damp. The Davy safety lamp hs boen heretofore
conalderod safe under all ¢ reumatances exoopt when exposed
to the aation of an explosive current, whon the flame might
be driven through the meshes of the wire gauze and no
cauno an explosion, But disasters occurring in British col-
lieries whore the lamp was used becoming too froquent to
be rensonnbly nscribed to the existence of the nbove excep.
tional conditions, varlous theories have been suggested ; and

in cases where no plausible ground for the same could be
found, carelessness of workmen appears to have been the

genoral assumption,

In the year 1866, a great exploslon, occarring in the Oaka

e — — e
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were briefly rehearsod. The third event of the yesr is the
act of Philadelphin in the establishment of n zdological gar:
den. The last event I the introduction into the United
States of clvil hospitals built on the plan which is known in
every other civilized nation as the Amerlcan systom,

The maiters of interest that were to comn up before the
Association were then briefly summarized, chief smong
which was theadoption of & new constitution,

The formal opening of the session Included s speech
from tho chalrman of the Local Committes, Hon, H, C.
Robinron, and & reply by President LeConte, The work of
organizing was then proceeded with, and the officers of the
various sections elected,

We glve below our usual abstracts of the papers thus far
read :

Professor H, P. Armsoy,of Millbury, Mass., on the sub-
ject of

THE NITROGEN OF THE 80IL,

Colllery, bappened simultancously with the firlog of & .3 that it has become an important problem in agricultural

heavily charged shot in pure alr. Attention was drawn to
the colneldence ; and from exsmioation of the reports of the
wioe [nspestors, it was found that shot firing was carried on
in seventesn of the twenty-two collleries in which explosions
had happoned since the date of that above mentloned, and
the detalls given prove that shots were fired at or about the

time of ench disaster,

In 1872 Mr. Gallowsy concelved the idea that a sound
wave, originated by & blown out shot, in passing through a
safety lamp burning in an explosive mixture, would carry

the flame through the meshos of the wire guazs In virtue of

the vibration of the molecules of the explosive gas; and to
test this view, he lustituted a sories of experiments under

the ausploes of the Royal Soclety which adduced porfectly
conclusive resuts,

We find in Nature s record of these interesting trinla,

The first consisted in directing a slow current of gas and air

from a Bunsen burner through s sheet of wire gauze in.

clined st an angle of 70°. Part of the explosive mixture

passed through the gauze and produced a flat flnme. A glass
wube, 8 fest 4 inctes long and 3§ inches in diameter, was
placed horizontally with one eud opposite the flame on the
same slde of the wire gnuzs, and distant from it sbout 14
inchea. At the other end of this tube, a sound wave was
produced by exploding » mixture of conl gas and oxygen
coatained in bubbles, When the sound wave passed through
the tube, the flame was carried through the gauzs and
ignited the gas in the Buosen burner on the other side.

chemistry to ascertain the source whenoe plants derive their
supply of that element. Lawes, Gllbert, and Pugh showed
that the cerenls, at least, are incapable of sssimilating free
nitrogen from the sir; and thisis probably true of all plants.
The suthor made & series of experiments to throw light
upon the loss and gsin of nitrogen, the method adopted
being to allow organic matter, cootaining & known amount
of‘pitrogen, to decay under circumstances in which all the
nitrogen given off or accumulated could be measured. The
results show & loss of nitrogen in nearly all cases. The fol-
lowing conclusions sum up our present knowledge: 1. The
loss of free nitrogen during the decomposition of nitroge-
nous organic matter is generally due to oxidizing action. 2.
An Increase of combined nitrogen,in goil sy take place by
oxidation of free nitrogen to nitric+ acld. J. Some organic
substances in the presenca of a ca kali are able to fix
froe pitrogen without the sgency. of oxygen or the formation
of nitric acid.

The results of Professor Pliny Earles Chase's communica-
tion, on
THE VELOCITY OF PRIMARY UNDULATION,
are that, adopting Struve's constant of aberration, we find
that the constant velocity which would account for all the
gravitating motions of the solar system is almost, if not ex-
uctly, identical with the velocity of light. The well known

thermodynamic principles which potnt to & gaseous struc-
ture of the sun seem to be confirmed by this invéstigation

Paper snd other diaphragms,inserted a: s distance of 10 feet | The following relationship may, parbaps, prove to be some

from the origin of disturbance, ensured that only the sound
wave was propagated through the tube.

More slaborate apparatus was then constructed, so ar-
ranged that the sound wave of & pistol shot was conveyed
through tin plate tubes to & distance of about 20 feet, where

thing more than merely curious: The number of vibrations
‘fn the unit of time of the mean thermodyuamic rays is very
nearly, if not exactly, equivalent to the cube of twice the
pun's mass divided by Jupiter's mass,

Professor E. T. Cox, State Geologist of Indians, followed

it passed through o safety lsmp buraing in an explosive with an account of an anclent stone fort, existiog in Clarke
mixture. The Davy, Claony, Stepbenson, Mueller, and [c0unty, Ind. Itis a relic of the moundbuilders, and pre-

Elvin lamps were all tested, with, however, the results that,
walle the fiame passed easily through the Davy lamp, it
passed with more difficalty through the Clanny, and not at
all through any of the others.

After this, experiments were made on a larger scale in a
sower, where it was fonad that 109 fest was the greatest dis-
tance & sound wave could be propagated of sutficiént intensi-
1y to puss the flame,when caussd by thediecharge of s plstol
loaded with 59 grains of powder. The sewer was built of
brick, and was 6 fest bigh by 4 feet wide.

Mr. Galloway's discovery,that, when the vibration of the air

sents some peculiar features of construction adapting it
excellently for a defensive work.
Professor A. 8. Packard, Jr.. read a paper on the

CAVE FAUNA OF THE MIDDLE STATES,

The results show a great uniformity in the distribution of
life—more than would at first be expected, though these
caves liein & faunal region nearly identical as regurds the
external world, and the temperature of the caves is .very
copstant. Still some notable differences occurred.

The basis of life in the caves is without much doubt the

whicti constitutas & sound wave has s certain amplitude, it Ring i FORRE N hapy v W adle A0

can transmit flame through the wire gauze of the Davy and
Clsany lamps, farnishes an sadditional argument sgainst
trusting the lamps in use among ordinary workmen. It is
now almost universally sdmitted, says the discoverer's paper
io conclusion, to be highly dangerous to continue work in

an explosive atmosphers; so that safety lamps should be !

30 species were known to lahabit our raves, chiefly through
the labors of Tellkampf, Cope, Cooke, Dr, Sloan and others,
we are now abie to add 50 species fo thfe number, which
will probably be carried up to 100, ’

DIVFERENCES IN SOLAR IEAT,
Professor J. P. Langley remarked that there is a variation

used ouly a8 a precaution aguinst possible outbursts of gas, | i both the heat and light, and probably also in the sctinic

or when work is carried on in the neighborbood of gas that

force, of different paris of the sun. ‘I'he difference Is dus

cannot be easily dislodged ; it is evident therefore that lamps, cipally, but not wholly, to difference in atmospheric
constructed on the principle of the ** safety lantern,” such l:::gh._ i e ok =

as the Btephenson, Mueller, otc,, which are extinguished

in an explosive mixture, are far safer than lsmps like the
Davy aud Clanny, wiich continue to burn under the same
clreumutunces, and are then liable st any instant to have the

1t does not sppear, ua the result of experiments,that there
is 80 great a selective kbsorption of heat,in the lower regions
ofthe sun's stmosphere, that,when rays come from the edge
of the disk avd pass through & greater proportibnal thick.

flawe driven through the wire gauze, and communicated t0 | nesq of his atmosphere, the heat is filtersd from them and

the external explosive atmosphere.

PROCEEDINGS OF THE AMERICAN ASSOCIATION FOR
THE ADVANCEMENT OF SCIEMCE.

This associstion opened,on August 12,its twenty third ses.
slon, at Hartford, Conp., under the presidency of Dr, J. L.
LaConte, of Puiladelphis. Judging from the numbers, as
well as the high standing of the attending members, the
mueting bids fuir 10 be one of much intereat. The Prei-
dent, in his

OFENING ADDRESS,

sald that the past year was noteworthy for four events. The
first was the appesrance of Coggis's comet, from the spec-
toscople examioation of which the happiest results may be
expected, Already the spectroscope Liss proven 10 us that
even though the largest of comets should strike the earth no
porsiule harm could ensue. Wo may leara that our planet
bas boen in fact benefited by ocousional collisions and ab.
worptions, The second eveot s the establishment of the
Anderson Bohool, at Penlkess, for instruciion in Natural
History. Tus facts cobnected with the organizstion of
his sohiool,and its munificent endowment by Mr. Anderson,

the light allowed to go through., Woe fifd that the heat falls
#o very rapidly toward the edge as to indicate s much greater
thinness, of the solar chromosphere, than has been hitherto
admitted. We sppear to have been led to the conclasion
that there ia & local obscuration over the spot,very remarks-
Ble both fn degres and kind,

Professor E. 8. Morss, lu & paper on the

NORTH AMELICAN UNIONID.®

explained why the unlos or fresh water mussels are so much
more sbundsant in the United States than ln Europe. He
emphasized particularly the fact that most freah water fami-
lies of mollusks were closaly related to those families in the
sea which survive the admixture of freah water, and that
commonly occur between high and low water marks.
Professor LeConte gave au interesting sccount of the rite
of cremation an practiced among the Yuwa ladisns, snd
noted among other prosesdiogs tho removal of the eyes of
the deceased, which ware put on poloted sticks and held out
toward the sun. This Indicates a feobls remuoaut of the
widely diffused sun worship of former times,

Protessor Lofering, President at the last miseting of the
Association, read au addross on

o

RECENT ADVANCES IN SCIENCE.

W hentatone, he sald, by s revolving mirror, determined
the velocity of electicity, the durntion of electrical din,
chargen, sud the duslivy in the direction of the transmitted
disturbance, Fedderssen, and more recoutly our own Ksso

clate, Rood, repested his experiments, Indirecily the ve.
lodty of eluctricity thus ascartained (and the greatest known
except that of yravitation) hss boon tested by signals Jhrough
long lines of land and ocean telegraph, giving » lower igure
than that of Whestatonet  But the soomaly s due to & min
interpretation. That electricity moves through s quarier of
& mile of wire at the rate of 285 000 'u & second In not evi-
dence that it would move over 254,000 wiles in one second.
Electricity hasno velocity, in the ordioary sense, The vrans-
wisslon of the electrieal disturbunce Is proportional to the
square of the distance to be traveled ; therefors the velogity
varies with the length of the journey.

Had the results of Obm been pooner heeded, Sclencs would
have long ago been materially advanced. Arago, making use
of Wheatstone’s method, proved experimentally that the velo-
city of light was greater in airthan in water, giving a fatal
blow to tho corpuscular theory of light and estublishivg the
undulstory theory. The mesn of the two values obinined for
the velocity of light in the experiments of Fizeau and Fouesuly,
comes very close to the astronomical estimste. Cornu has re.
peated Fizeau's experiment,eliminated its errors,and brought
itinto accord with Foucault.

Foucault’s experiments intensified the doubt that astrono-
mers had lopg encertained as to correctness of the received
distance of the sun. The “black drop” in the transit of Venus
has been found the basis ot uncertainty, Mr. Stone, an as-
tronomer, has examined this source of error, and,by cslculs.
tions that givedue weight to this pource of discrepancy, Lns
suddenly brought about & reconcilistion between the experi-
ments of Cornu and Foucsult, the motions of the moon and
the transit of Venus, which is as perfect as it is sorpris-
ing.
In reviewing the advances of natural history, Professor
Lovering spoke of the discoveries in that science made by
Maupertuis and Lamarck, and considered them in connection
with the nebular bypothesis asoriginated by Lsplace and car-
zled forwsrd by the ( ider Herachel. The fate of the nebular
bypothesis is a8 yet uncertain, but it will answer the pyr-
poses of Science till a better theory is brought forward.

The motion of the fixed atars involves s moat interesting
inquiry. A motion has been observed, absolute in the case
of the sun, and capable of estimate in the different stars ss
fast as their distances are determined. Here asgaln spec.
troscopy bas come to our.ald. The alteration of wave
lengths of light, bysthe motion of the observer or the object
observed, has helped and is helplog to eolve this problem.
This discovery was then historically reviewed, going back
to the discovery of the velocity of light by observations on
the calculations of Vogel and Huggins on the displacement
of star spletrs, which are to be received as somewhat duabt-
ful approximations. There is, too, the possibiliiy that the
misplaciog of the lines of sodium, bydrogen, and other els-
ments may be due to conditions different from any we
koow on earth in the gaseous atmospheres of the stars.

.The observations of Huggins on star drift open & new
series of questions, and may possibly throw discredit upon
the nccepted estimates of star distances, made independently
by Struve and Argelander. Van der Willigen, in the pres-
eot year, has published s well considered memoir on the
fallacies which he regards as vitiating the conclusions of
Huggios, Except under certain improbable cancitions, be
shows that the motion of the luminary will not ioterlere
with the'time of oscillation. If this be accepted, the sup-
posed motion of the stars must recsive another interpreta.
tion. Oan the other hand, if the motion of & lumingry is

placement, the mathematical theory will have to be recon-.
sidered. .

Professor Challis, in an elaborate work, has discussed the
interplay between ether and atoms, and the theory may now
be régarded no longer ‘as & speculation, but as a physical
reality, with substantial msthematical supports. He does
not yet claim full mathematical proof, but his work is &
guide post that unmistakably polots the way. In one re-
spect the theories of Yo Sage and Cballis coincide: the
driving storm of stoms must come from outside the world
of stars; the universe is not even temporarily sutomatic,
but must be fed continuoualy by an agency exterual to
itself., Our Sclence thus Is not & finality.

The law of conservation of energy, the child of the cor
relation of physical forces, was then considered in & brief
historical review. Physical scionce can only assest that it
possesses no evidence of the destruction of matter. We
have no conception of imert watter or disembodied force.
All we know of matter is its pressure and its motion. 1f it
could ba shown that all the phenomeps displayed in the
physical world were simply trapsmutations of the original
enorgy existing in the molecalos, physical sclence would be
watisfied, )
The great problem of the day is how to subject all physl-
cal phenomena to dynamical Jaws The obstacles are ins
numerable, but we shall not rest till they are overcome. We
applaud with good reason the brilliant results of experi:
mental research, but wathemstical analysis, with its multi-
tudinous applications, 1a the only key which will fit the in-
tricato wards in the treasury of Sclence,
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A PORTABLE RAILWAY,

Wa give herowith two illustrations reprasenting a novel
portable milway, Istely dovised in France by M. Corbin. The
invention Is one baving & wide rango of applications, sinoo It
may be employed in any locality about which it is desirable
to transport massos of bulky musterial. Ouf oogravings,
which we extract from the MNogiteur Industriel Bedge, show
the rallway in use In a brickyard and also In a harvest
fleld. "

The track used s of wood, and cobsiste almply in longitu
dinal plecos joined by crom
bars, and made in lengths of
axizs to be easlly transport.
od, These are laid in posi
tion wherever required, and
perve ns ways for the tracks,
which are nothing more than
roctangular platforms, hav
ing a pair of small whools at
one end and an attaching ap-
paratus at the other, Anum-
bor of these vehicles are
jolned together to form &
teain.  In brickyards the
bricks are piled directly upon
the platformn, ns ghown in
the engraving, In the ga.
thering of mgricultural pro-
ducts, baskets are employed,
which sre earriod to various
portions of the field, and
thepce taken to the trucks
for transportstion,

The inventor says that,
with ten trucks and twenty
baskets, half of the Istter
being constantly in use, four
workmen can pull and trans.
port, to a distance of 500
feet, 40 tuns of beets or like
vegetables in & day. One
tman, he adds, can easily draw the ten loaded trucks, with
over a tun of contents, along the ways,

The railway is excellently adapted for sransporting mate-
rial over soft or plowed ground, and might be used in sll
operations requiring the removal of stone and earth. With
the aid of & horse, a still larzer number of trucks than above
mentioned may be moved at once.

o
-

Foundery Charcoal,

The part which the charcoal plays in the molds is to give
porosity and facilitate the escape of the gases and steam
caused by the molten metal. There are three sorts in use in
French founderies, known ss mineral charconl, vegetable
charcosl, and stove charcoal. The first of thego i™usde from
ogal finely pulverized, and iz mixed with the sand used for
casting pieces of small dimensions and little thickness; these

molds are called green eand molds, But all sorts of coalare
not equslly good for the pur-
pose; some kinds give a
white appearance to cast
fron, and produce on the
gurface, and chiefly at the
extremities of the castings,
rongh spots which the file
will not touch, and which
have the sppearance of hav-
ing been run st too low a
hest. M. Mailfert has tried
many kinds and finds that
grax or bliuminous conl is
the best, and says thet, when
ueed in small quantities and
finely eifted, its action is
perfect, and it gives to the
casting that bluish luster
which is highly esteemed.
The vegetalpe charcoal is
made from carefully select-
ed wood, burnt in a special
manner. The principal qus.-
lity required in it is that it
should not catch fire, and it
is used principally for pow.
deriog the surface of the
mold so as to prevent the
contact of the molten metal
with the green sand. It is
reducad to such impalpable
powder that the spstals used for spreading it in the mold
gives it s surface almost as brilliant as glass; it is called
gras or fat charcosl, a quality derived from the mode of
burning, and it will neither roll before the trowel or spatula
nor stick to it,

Btove black is used for the same purpose in the ease of
Iarge castings, as the other kind will not bear oxcessive heat,
This is simply mixed with water and applied rather thinly.
A thick conting is not considered good.

The Remarkablo Quicksilver Mines of Colusa

’ County, Cal,

The Klgin mine s ns yet undeveloped, but the riehness of
the prospect In melf.evident, Everywhers seame of tho rich
ent ore are revealed to view, and ere long it will turn out to
be one of the richost mines in fhat vicinity, The Elgin com.

pany opened thejr ming pboyt six onths 10, prd hgvy pow

a foreo of ton men, together with & rotort, from which they
ran four fluaks per wook. They are buglly engagoed in running
tuonels, and ero long we will hear of n big strike for the
Blgln, This mine is ander the saperintendonce of J Mel
bourne. While we ware prosent, they ran off a retort of 844

per cent ore,

The Abbol in richness In undoubted
miners are continually employed In extracting furnnes ore,
and the work goes on ;npln and day. They are now busily pre
paring to bulld a furnace at & cost of £10,000

Ten oxperionced

. I
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PORTABLE RAILWAY IN A BRICKYARD.

The Buckeye is the best developed mine in this region.
Seams of the richest cinuabar sre plainly visible wherever
the eye glances, and from this mine very little waste rock is
extracted. The Buckeye runs g force of twenty elght men
stesdlly, and retorts weekly fifteen fasks of quicksilyer. A
flask is considered worth $100.

The Empire is s new and rich prospect, strack but a month
ago. The value of this mine is in the small amount of labor
necessary to work it, it being all clay soil, composed of mag-
nesia, lime, and cionabar,

The mines in this section of our county excel all we have
goen in richness. The very best ores, which will average 30
per cent, are found on the surfaceof the hills,

A WONDERFUL GAS WELL.

We cannot forget,says the Colusa/ndepeondent, to make men-
tion of the gas fire which Issues from the mountain in close
proximity to the Elgin mine. The gide of a hill is all ablaze,

PORTABLE RAILWAY IN A HARVEST FIELD.

and has been go for elght years, when fire was communicated,
to the gas which emitted, by M. G. L. Eaton, and has been
burning steadily oversince, Thisaccrues enormously to the
richness of the Eigio, ws they #an run their furnace with lit.
tleor no expense, An escape is now taking place of 125 cu.-
ble feet, sutliclent to run n dozen furnsces.

This portion of our caynty abounds In quicksilver wealth,
and those owning mives will st first have to encounter diffi-
culties, but ere long they will overcome the hardships of de-
veloping their minos; and in all experience with regard to
mineral wealth, Colusa has the richest.

—_— --
Holborn Vigduet Statlon, London.

I'his commodious yintion is at once an important addition
to the railway accomuodation of the city of London, and
one of the most notahle wuoeng the many remnrkable trans.

forpuatiops that hnvy ocduyred,

The construction of tho siation was commenced In Febira
aty, 1872, and necessitated the romaval of n lnrge nren of old
bulldings that wore nlike unsightly nod nnsavory,

The works were designed by Mr, W, Mills, ' K, englnoer.
in.chief of the London, Chatham, and Dover Rallway,

The station works commence at Ludgate rallway bridge,
and estend for the low level through lines to & polat on the
porth side of Holborn Viaduct, on which the low level sta
tion in gitunted, with entrances from the visduct and from
Snow hill. At the end of the Ludgate bridge the four lines
of the Chatham Company
diverge, two lines belng car.
ried to the bigh lovel termi.
pus, st which they spresd
out to seven lines, and an en.
gine line. Two lines descend
by the low level tothe Metro.
politan underground system.
T'ho rails at the bridge are 64
feet nbove Ordoance datum ;
nt the pistform they are 4
foet higher, 'The nacent is
by » gradient of 1 in 100 for
400 feot ; thereafter the raily
are level for about 000 feet,
The deacent to the low lovel
in by n gradient of about 1
in 40,

One of the remarkable fen.
tures of the works Is the ex.
traordinary strength of the
plers and girders that bear
the west end of the super.
structure that faces the Via
duct, The piers that carry
girders have first of all beds
of concrets about 7 feet thick
resting upon the London
clay. The foundstions are 19
feet by 10 feetat the base
and are built first of beds 2
feet thick, of gault brick, diminishing upwards to the di-
mension of 11 feet of Staffordehire blue brick for 4 feet in
hight; aguin, to a width of 7 feet 3 inches, and, fnally, they
are contracied to the masaive stine piers of 3 feet O inches
on the pide, There are five of (Less piers in all; they and
the girders are o constructed and placed as to sdmit of s fu-
ture widening of the road by the addition of other two lines
of rails. The box girders that carry the exd of the hotel
above are § feel by 3 feet9 jnchea dimensions, and weigh
gach about 45 tuns. The extrems length, supported in the
center, is 74 feet; the maximum span is 30 feet continuous.
The girders—which weigh about 400 tunsin all—yere placed
in l:mlr respective positions witbout any interruption to the
traflic,

The high level station is about 750 feet in length by 137
feet in width, The roof, in three bays, is on lattice girders,
and supported upon thres ranges of columns of twelve each,
21 feet high., There are or-
namental iron spandrils at
the heads of the columns.
The angularities of the sta-
tion ares are covered in with
Iateral Paxton roofs. The
cab approach is by a wind-
Ing entrance after the man-
ner of Charing Cross sta-
tion, from Farringdon street
and Bear lane; the exit is
by the front from the ari-
val platform to the viaduct.
Lifts are provided at conve-
nient points for the inter.
change of luggage between
the high and low level plat.
forms, between which ex.
cellent communications are
alro provided for pnasengers.
The ground floor of the front
buildicg is appiropriated to
booking offices, station mas.
ter's office, waiting rooms,
restaursnt, and other ac-
commodation required for
the traffic. A communica
tion is open with the hotel
st the east end of the cross
platform. The main front
building has a fagade 235
feot long, of which 182 feet by 20 feet is a covered fore court
to the station, with a range of arched openings to the street.
It is roofed with transverse arches, filled in with white glazed
tiles, and, for the carriage way, paved with Charley Forest
3 Inch cabes, with a foot pavemeont along the inner sidesand
the ends of the court, A mnsalve trussed cornice is carried
along the front over the arched openings, which are closed
at the bottom by a balostrade. Gas lights, with an ornamen-
tal wrought iron railing, will be fitted on the coping of the
balustrade. Orpamental patoras are introduced in the span-
drils of the arches,

The station roofs give abundant light by the broad belts
b the ridges that are filled with 21 o, rolled plate glass, Ap-

plinnces for ventilation by louyte opsnings are also very com-
ploto,

T'ho nrchos boneath the high lovel statlon are utilizsed by
the Company for stabloes,
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FABRIC PRINTING MACHINE,

‘We present herewith an engraving of a machine for print.
ing textile fabrics in eight colors, the invention of Herr C.
Bialon, of Berlin, Germany. It is of the form known to
calico printers as a perrotine, a term used to distinguish those
prosses in which the printing is effected by flat forms which
produce an embossed design, thus imitating the work of hand
printing. Bagincering, from which we copy the illustration,
describes it an follows:

@y ity (g @y (y0ro the forme, fastened tolron supports, which
are carriod by the pressure bare, by b, 0,0, 5, Thoso Iatter
execute an interferenco motion, which, as may be examined
in the case of the pressure bar, oy, 1s produced by the two
crank plnw, ¢ and d—of which ¢ makes twice as many rovo-
lutions in a given time as d,—by the joint leyers, o and /, and
the stay or frame, g, Through the rotation of the crank
ping, ¢ and @, the forma are at first fully drawn back, while,
by means of a special combinntion of lovers, all the color
plates, /4, aro placed betwoon the formes, «, @, ay a, ay, and
the printing tables, i, f, 4,4, {z. The color plates nre flat
cast iron plates covered with an elastic material, upon which
color 18 transferred while passing the color rollors, &, A, &y

Ky kg The printing tables, which are also covered with an

elagtic material, serve as a support for the stuff during the
operation of the printing. The stufl to be printed is rolled
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and the wheel, p, but only in the direction indicated by the
arrow, the wheel, n, not being moved when the tack is drawn
back ; this effect in attained by transferring thm motion by
means of a ratchot with wheel and brake. In order to shift
the stuff exactly as much as requited by the width of the
form, the rack has to be adjusted for each width, and the
position of the draw pin of the former, with respect to the
conter of the wheel, 57, hng to be altered accordingly, for
which purpoge the sliding plece ls provided with m scals,
By a spswinl contrivance it I8 rendered pogsible to cause
ench form to strike the stuff on one and the sgame place twice
successively, after having taken up color in the intermediate
time. This is accomplished by throwing the guide motion
out of gear between the first and.second print, whenoe the
stuff remaing in the same position dorisg the two impres.
sions., For this purpose the shaft, ¢ carries in front of the
spur wheel an eccontric, which trafisfera during one revo.
lution of the shaft, ¢, an oscillating motion to the lsver, 7,
with its filerum at 4, while at the following revolution the
lever is kept in its position. In this manner the short arm
of the lever, 7, moves a conical slide, disengaging the trig-
ger or catch which transfers the motion from the main guide
wheael, 2, through the spur wheels to the needle rollers,whenee
the Iatter are prevented from rotating. If thelever, r, passes

back sgain into its original position; the gyide again followa

and thence Is lifted by elevators so as to flow into the ma.
chine, This is composed of a floor of iron heated by a fire
under the feeding end, On the floor is a frame carrying s
neries of transverse scrapers which are po arranged as to
rovolve and"scrape the bed. Their construction is also such
that from each scraper, at ity return stroke, & portion of the
aludge 14 passed to the next gcraper; so that the material
travels the length of the floor, and emerges dry and pulver-
ized, The heated air passes first under the floor and then
over it. The machine is self-feeding, solf-ncting, and easily
adjusted ; it requires very little power to work it, and pro-
duces from three to four tuns of dried manure per day of
twenty-four hours, with s copsumption of one tun of com-
mon glack coal.

QUICK REMEDY FOR SUNSTHOKE.

Thirty or forty years ago, when our cities were not so
crowded with ignorant laborers as now, and when ice water
wag almost unknown, there wers but few cases of sunstroke.
Yet, occasionally a native farm hand in the haying field
would get overheated and chilled, and become genseless. A
good doctor of that period used to use the following simple
remedy in such ceses, and never failed to restore the suf-
ferer: As soon as possible, he poured a teaspoonful of lnu-
nanum down the man's throgt; and in & very brief time, the

off the beam, /, and passing over one stretching roller, three
stretching bars, and & wooden guide roller, is carried by
means of the needlerollers, m, m, m, m, m,, over the print-
ing tables, psesing sut of the machine &t w, and being then
led off to a drying apparatus. With a further rotstion of
the crank pins, the pressure bars advance go far only that the
forms touch the color plates, the embossed designs of the
former thus being caused to receive color from the latter,
The preesura bars, by by by by by, are now withdrawn with the
form covered with color, while the color plates pass back 1a
the meantime to the coloring apparatur, where they receive
a fresh supply.  Another rotation of the crank pins advances
the forms close tothe printing table, and presses the design
covered with color upon the stuff in front of the printing
tables. After this operation the forms are drawn back, the
color plates are sgain placed between the forms and the print-
ing tables, and the pame operations are repeated during the
following rotations of the crank pins.

During the time the coloring plates are moved up and down
agsin, or, in other words, during the time in which the forms
are not in contact with the stuff, the latter sdvances as much
#s the width of the form (length of guide), so that the next
Impression takes place close behind the one previously exe.
cated. The stuff is moved forward by means of the guide
mechanism, while the five needls rollers, m, m, my m, my,
aro moved by menns of spur wheels gearing into the main
gulde wheel, 5 ; this latter is put in rotation by the rack, o,

IMPROVED FABRIC PRINTING MACHINE.

the action of the rack. This aremngement facilitates finish-
ing heavy stuffs, of which large surfaces have to be printed
uniformly with color, in u clear and proper manner,

These machines are constructed fer one, two, three, four,
and five colors, and pearly 500 of them hLave been supplied
to Germany, Switzerland, Austrin, Russia, Eogland, and this
conntry. They are preferred to the oylinder printing ma
chines, on account of the flat forms being considorably cheap.
er to produce than the sngraved copper follers of the eylin.
der machinen, nad on account of thelr being readily worked
by manusl power, while the cylinder printing machines re.
quire steam or other motors, *

SCIENTIFIC AND PRACTICAL INFORMATION.

MACHINE YOR DRYISG SEWAQE,

In preparing town sewage so as to render It avallable
for fertiliziog purposes, the most difficult part of the pre-
cipitation procoss 1s the drylng of the deposit after the super.
flious defecated wator hns been allowed to run off. Messrs.
Milburn & Co., of Hateham Iron Works, England, have, we
learn from Jron, recently introduced » new machine for ths
purpose, which hss given pxcellont resylta, The (feneral
Sewage and Manure Company of Whitby use the apparatus
ag follows: The sewage Is first siralned, ien mixed with a
chemical sajution and partially defecated, MUk of tlme s
added, and precipitation takes place In large tanks The

pxecipitate drswn off from the lalter goes to deylug roows,

sweat would start out and the man begin to revive. The
quickness with which lsudanum produces perspiration is
romarkable,

A NEW NIAGARA HRIDGE,

Surveys are now in progress for s new bridge to cross the
Nisgura river just below Bleck Creek. The structure is
erected in the interest of the Canads Southern Railroad in
order to render that line independent of the present single
track bridge, and also to allow its trains to go around Buf.
falo instead of passing throngh the city at slow spesd. Sui.
table branch roads, connecting with the Erie and Central
lines, will be built to carry out this purpose. The new bridge
is to have a double track and double carriage, and will be
completed, it is expected, In August, 1575.

THE WELLAND CANAL IMPROVEMENTS,

Canada is evidently omitting no effort in her plans for
diverting our Weatern trade through her highways. The
improvements now contemplated upon the Welland Canal
include an entirely new and, separate canal from Marlott's
Pond, above Thorold, to Port Dalliousle; while from the
Pomd to Lake Erio the old work will be enlarged. The ppw
line will be » trifle shorter than the old one, and will have
one lock less. Theaverage depth of water will be fourteen
feet, 20 that, as regards the capacity of salling vessely and
propellers, Lake Ontario will be placed on a par with Lake

Erie,

{
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@orrespondence.

The Ant's Instinet,

To the Bilitor of the Sciontific Amervean: >

1 satled from Philadelphia in the winter of 1850, haviog
on board & eargo of lumber. After baing at ses sowe ten
days or more, I discovered that we had on board a large
number of passengars, ants and cockroaches. Golog throngh
the cabin onw eveniog, our colored stewsrd sald to me,
“ Oap'n, Joo' 100k n hen'h.” He wan siandiog in the pantey
door with & Iamp in his basd.  OnJooking Into the pavtry, I
discovered on the Jower shell & number of large black ants
fn & huddle, and's half dezen by themselvos, and on the op
poeite side of the abelf was ome sugar which the ants did
not seem to notice, which cansed me to wonder ; the reason,
however, soon became apparent. A cockroach mado his ap
pearance and went for the sugar; and the group of ants
went for him, and, before he fairly got a taste of the sugar,
they bad him down.and killed bim In loss than a minute;
then the alx that stood apart from the rest advanced, took
up the dead cockroach, and bore him off the field. The
others remained on the watoh, and as soon as another ap.
peared they all pitched in and made short work, as before.
In the meantime, the pall bearers had returned and took
this one off the fleld, as they bad done the other. 1 watched
until 1 saw this enacted a half dozen times, and it was done
as regularly aa it could bave been by men. The ants kept
on killing the cockroaches until they had entirely cleared
them out, which took but s short time. .

Cockronches do not seem to be at all warlike, bat mid
about in quest of gomething to subaist on. But an the ants
do not belleve in the molety system, they went in for total
annibilation, and had everythiog their own way,

Stratford, Conn. TrusMAx Horonxiss,

0

Hardoning and Tempoering Tools,
To the Editor of the Ssientific American:

1 desire to say & few words in rejoinder to Mr, Rose's reply
to my communjication on ‘‘ Hardening aod Tempering
Toole,” as he attempts, I thionk, to place me in a position
very far from what is warranted by my letter,

To be satisfied to consider the points addaced by me as
something of the chemlistry of métallurgy, of an abstruse
pature, and not sufficlently practical to come within the
scope of his articles, is for Mr. Rose to decide for himself. I
am of the opinion, however, that a majority of your readers
will regard these points as eminently practical; aod that
their observation, in the successful tempering of any cutting
tool, is of very great importsnce, I entertain the opinion,
100, thst our average American mechanic will not think it
something beyond his capacity to comprelend, when he is
told that the color produced upon the polished surfaces of
nteel is due to the formation of a film of oxide, or when he
is instructed as to the essential conditions governing its for-
mstion, when it is taken as a guide to him In producivg a
required temper in & tool he is to use. '

Mr. Rose would seem to mske it appear that I advoecate |

the rapid drawing of the temper, whereas 1 distinctly ean.
tlon the operative against it, when I say: “ In drawing the
temper of such a tool, the operative should be taught to be
an earefal as possible to dip it about far encugh, and » suf.
ficlent length of time, to regnire a moderate time only to
bring the proper color; not too quick, ss that would defeat
his obj=ct by causing the gradation of softness from the cut-
ting edge upward, which must necessarily be the result in
this method, to be very sudden, and will leave an extremely
small fraction of the chinel's length safficiently hard for his
purpose.” Again, the “ few seconds” he quotes from me, as
represeniing the propsr time lo olapse in drawing the tem.
per of & cold chisel, will appear as not at all acute on his
part, if indead falr, when it is plain that, when using that
expression, | was merely makinginstance of the prevailing
malpractica of the shops. It will be seen, also, that I have
entirely agreed with him sas to the objections to hastening
the drawing of the temper over & fire, and recommend, par-
ticularly, that such hastening be done under circumstances
which will insure free sccess of the air to the surfaces, If
Mr. Rose is content to mccept any process which predicates
the temper upon the color of the film, and which at the same
time excludes the air (rom the surfaces upon which the film
in to form, aa instanced in the sand bath, he is welcome.
The fact Is that the time taken in the formstion of the film
of oxide, as well as the fres access of the oxygen of the air
to the surfaces, are very important points, and, moreover,
extremely practical; and Mr. Ross will do well not to ignors
them. Jonx T. Hawxkixs,
62 Cannon street, New York city.

[For the Bolentific American.)
SPECIFIC HEAT.

AY RICUARD N BUKL.

It is well known, as & mstter of fac:, that the Amo
hent contalned In equal weights of different uub-unc:amv.u::
greatly. For instance, the amount of heat required to ralpe
ibe temperature of one pound of water from 32° to 212°
Fab. will ralse the temperature of about 30 pounds of mer.
cary through the same moge. The reason for this fact AI-
not known; but there are several explaustions given, the
most generslly recelved being that which is based on she
modern theory of beat. A phort description of this explans.
Uon may not be uninteresting, Experionce teaches chat
avery known substsnce I divisible; but it seews ressonnble
to suppone that if the divislon be continueg far enough, the
pltimate particles will at last be reached, which anno.t be

pubdivided without losing thelr propertion as parts of the
given spubstance. These ultimate particles are called tho
moleculon of the body ; henco & molecale may be deflned av
the smallest particle of & body which possesacs all the pro-
pertion of that body. The molecule may be broken up into
{ts conmtituent elementa, by some chomical process, and the
particlos obtained by the decsmponition of the molecule are
enlled ntoms, It Iy upposed that the volume of a molecule
I about two billlonths of & cuble Inoh, or 0:000,000,002 cuble
fnches. A molecule of hydrogen s suppored to contain two
atomn, #o that the volume of the hydrogen atom would be
one billlonth of & cuble Inch, and Its welght, one bundred
and thirteen thousand three hundred and sixteen nonillionths’
or 0°000,000,000,000,000,000,000,000,113,816, of & graln. Ae

cepting this result, the weights of the atoms of other ele

ments ean be found by multiplylng the weight of the hy

drogen stom by the stomic welght of the given slement,
The render who dealres to learn more, In regard to the meas

urement of moleculen nnd atoms, will find the sabject clonrly
troated In ** The New Chemistry,” by Professor J. P,
Cooke,

Now It In supposed that the amount of heat, required to
raisethe temperature of an atom through a given range, In
the same, whatever the nature of the stom may be: and
hence, as the welghts of atoms of different substavces vary

pertures of given weights of different substances must
algo vary. It has not been proved by experiment that the
amounts of hest do vary precisely in sccordance with the
stomic weighta of different substances ; but the sgreement is
sufficiently close to justify the presentation of the theory
as 8 plausible explanation, The amount of heat, expressed
in British thermal unite, réquired to raise the temperature
of one pound of a substance one degree on Fahrenheit's
scale, for various elementary and compound substances, will
be found In the accompanying table, These numbera repre-
sent the apecific heats of the'different substonces, and are
generally the values as determined by Regnault, The
specific hoat of a substance varies with the temperature, and
the values given In the table are those for ordinary tem-
peratures. In the case of gases, they are supposed to be in
such & condition as to conform sensibly to the lsws affecting
perfect gases, 4

If the specific heat of an alloy at ordinary tediperatures is
required, it may be found, with sufficient sccuracy for most
purposes, by the following rule:

Maltiply the specific heat of each metsal in the alloy by
the percentage of weight of that metal, add the several pro
ducts, and divide by 100.

Example: What is the gpacific heat of an alloy containing,
by weight, 46'73 per cent of lead, and 5:1'27 per cent of tin?
Answer: Specific heat of lead  0-03065

Multiply by 4673
1432
Specific heat of tin 0:05623
Multiply by 5827
RSS e
N 2096
£ Add 1432
Divide by 100 |4:428
Specific heat of alloy 004506

The specific heat of water given in the table is for water
at or near the temperature of maximum density. To find
the specific heat at any other temperature:

Subtract 392 from the given temperature, square the dif-
ference, multiply it by three hundred and nine billionths,and
add the product to unity. .
Example: What is the specific heat of water at 90° Fah. ?

Given temperature 900
Subtract 392
508
Styingent 508 % 258004
ultiply by 0
" 0-001006
Add 1:000000

Specific leat of water at 90° Fah. 1-001006

With these explanations, the table will probably be found
sufficiently complewe for general practice,

TABLE OF BPEOIVFIO NEATH, SHOWING THE NUMBER OF
UNITS OF HEAT REQUIRED TO RAISE THE TEMPERATURE OF
ONE POUND OF A SUBSTANCE ONE DEGREE FANRENHEIT

AR Sa ke Ta T el ke 023740,Chloride of strontium 011990
Alcohiol (Mguid). .. ... 041500 “xlnc.. 5. 018618

& (vapor), ..,.. 045840(Chlorine (gas).. .. ... 01123100
Alaminlam. ., ........ 021480 Chrominm,, . o oo oove . 00112000
Ammonin (vapor)., ... 050830/Cobalt.. .. ....coiuies 010730
Anthracite coal.,.... (:20100/COPPEr. . coovvvirnns 000515
Antimony ........... 005077|Corrosive sublimate.. 0-00889
Aragonite. .. ... ..... 020850/ Corundum,, ,........ 0r119762
Arsenie.. .., .. 0008140 Dismond . . L ... (014087
Benzine.......... ... 0-45000fEther (liquid) 050342
Bismuath (solid),, . .. 0080841 (vapor)......... 048100

(liquid) . 0r03630|Galena. . . . 005088

Bituminouscoal.. .. .. 0-20085/Glnss.. .. .. ...0c0nnns 019766
Boron............ 025000 Glucinum % ... ...... (23080
BERAB . vsvi cneenre. 00D8DL|GO1A. o 0useneveomons 008244
Bromine (liguid) . 010700 Graphite. .. ......... 020083
- (gas). ... 0055501 Hydrochlorie acid. . 018450
Cadmiom. .., .. 0r05000|Hydrogen . ....... . 840000
Carbonle nold, ... .... 021630/ Ico . ....... s 04740
oxide.. . .. . 024500 Tenland spar,, .. ..5 ... 20858

Chalk 0 21485 Iridinm. . 005700

0197
008191
0061569
........ 005412
. 010822
003259

-

lodide of merenry.-.

" potussium,

b " allver
Todine (solidy

(Mquald),, .. ...-

T ALO0Y & ¢i5ie ca s acvats uib

Charcoal ey
I,'hlurn.\,u-l barium, ..
“ “enlelom,, . 010420

* lend, ., ., 000041
“moagnesium 010400

“ manganese 014250

-

024150
(O BUAT0

greatly, the amounts of heat necessary to Incresse the tem.- |-

Tron. ...

s erens 0411880 REOARIM. . oo vy vevens

bed 0
Iron pyrites.. ., ... 018001 Rutheniam, . ..o 006110
Lead (wolid). .. ....... 00B0058alte, . ovivsonvsinsen 017205
 (Hquid).. 004020 Sappbire. . . coiv i oo 031787
Lithiam ... .. . 0rO4080 Relentam. .. ..o oo OT448
Mugnesium ... O2UNNSIicn.. . .ovvcrvearene rio1a9
Mangnanese . ......... 012170|8ilicon, . cooueiiies 17740
Marble. .. .cooo.n. 020080 Bllver. .. .oouvansinns 0u5701
Moreury (lquid),... .. l)-ll‘.ui.'i‘.'!r‘mlium .............. (r20344
“ (molid). ....... COSIUS|Stesmn. ..., . cooueyers o
Molybdenum . . OOTRIRIROO]. .y s vin taaees o1n
Niekol. . ............ 011080[Sulphide of earbon.. . 0116700
NIODIOI . ¢ v v evnnnns 00g820f “ guine,, ... 0012818
Nitrate of sodium. .. 097521 |Sulphur (native),. . . .. 0117760
" sllver . 04850 (purified), .. .. 020250
N s geos v is 028875 (Hguid), .. ... 23400
Nitrie oxide. .. . 0-23150|Sulphurie seid.. .. ... - 34800
NILPOgOn. . . covevvres O 248801 Tantalum ... ... oo vvs (ri4840
Nitrousoxide, ... ... 022880 Tellarlom.. .« oooo oo 0004737
Oil of turpentive (lig'd) 046727 Thalliom, .. .o.oooaiee 003855
ke “ (vapor) 030610 Thorinam, . . covvov s

Olefiant gns.. . .. 0 40400{Tin (solid).. ... 0 05623
(0) IR0 1) | R G31000]  (hquid), ..... .. (rO6370
Osmniumi. e deseiis 00311 8{Tungaten., ... voe 0008842
OXYEDexss aiovivasaoioe O21/80]Uraniam, .. covrevans 006190
Palladium........... 006028 Vansdinm, . ..o cuves 008140
Petroloum.. .. .. ...o. 0 40840|Wator.. .. ., vonvianns 100000
Phosphorus.. ... ..... O"18870/Wood spirit......... 0 64500
Platinume. .. oovviii, QOB2ABIZIne. covvs cvvanivivns 000555
Posssiom. .....o.e. O 16050

Cast Iron===Interesting Invesligations,
The fact that wolid plates of cast iron may bs made to
flont upon molten iron has been explaine d by the hy pothesls
that molten iron was denser than rolld fron. Al & recent
meeting of the Roysl Soclety, Mr. Robert Mallet read o
paper, the object of which was to show that the evidence is
insufficient, and that, with respect to cast iron and to the
basio wilicates constituting iron elags, the allegation of their
expansion in volume, and therefore thelr greater density
when molten than when solid, is wholly erroneous. The de.
termination of the specific gravity in the liquid state of a
body having so bigh a fusing temperature as cast iron js at.
tended with many difficulties. By sn indirect method, how-
ever, and operatiog upon a sufficiently large scale, the
suthor has besn enabled to make the determination with
considerable accuracy. A conical vessel of wrought fron of
about 2 feet in depth and 1'5 feet dinmeter of base, and with
an open neck of 6 inches in diameter, being formed, was
weighed accurately, empty and also when filled with water
level to the brim; the weight of its contents in water, re-
duced to the specific gravity of distilled water at 60° Fah.,
was thus obtained. The veseel being dried was now filled
to the brim with molten gray cast iron, acditions of molten
metal being made to maintain the vessel full until it bhad st-
tained its maximum temperature (yellow heat in daylight)
and maximuom capacity. The vessel and its contents of cast
iron, when cold, were weighed again, and thus the weight of
the cast iron obtained. The capacity of the vessel when at
& maximum was calculated by applying to its dimengions at

1 60° the expansion calculated from the coefficient of linear

dilatation as given by Laplace and others, and from its
range of increased temperature; and the weight of distilled
water held by the vessel thus expanded was calculated from
the weight of its contents when the vessel and water wereat
60° Fah., after applying some small corrections.

We have now the elements neceesary for determining the
gpecific gravity of the cast iron which filled the vessel when
in the molten state, haviog the absolute weights of equal
volumes of distilled water at 60° and of molten iron. The
mean specific gravity of the cast iron which filled the vessel
was then determined by the ususl methods. The final re-
sult is that, whereas the specific gravity of the cast iron
when cold was 7°170, it was only 0'0650 when in the molten
tondition ; cast irop, therefore, is less denge in the molten
than in the solid state. Nor does it expand in volume at the
instant of consolidation, as was conclusively proved by an:
other experiment. Two similar 10 inch spherical ghells, 1°6
inches in thickness, were heated to nearly the same high tem-
perature in an oven, one being permitted to cool empty as a
measure of any permsnent dilatation which both might sus-
tain by mere heating and cooling sgain, a fact well known
to occur. The other shell, at a bright red heat, was filled
with molten cast iron and permitted to cool, its dimensions
being taken by accurate instruments at intervals of thirty
minutes, until it had returned to the temperature of the at-
mosphere (53° Fah.), when, after applying various correc-
tions, rendered necessary by the somewhat complicated con-
ditlons of a spherical mass of cast iron losing heat from its
exterlor, it was found that the dimensions of the shell whose
interior surface was in perfect contact with that of the solid
ball which filled it were, within the limit of experimental
errors, those of the empty shell when that aleo was cold (58°
Fah.), the proof being conclusive that no expansion in
volume of the contents of the shell had taken place.

Itin s fact, notwithatanding what precedes, and is well
known to ironfounders, that certain pleces of cold east iron
do float on molten cast iron of the same quality, thoagh they
cannot do so through their buoysncy. As various sorts of
cust Iron vary in specific gravity at 60° Fab., from neacly
7700 down to 6300, and vary also in dilatability, some cast
irons may thus float or slnk in molten cast iron of different
qualities from themselves through buoyansy or negative
buoyancy alone; but where the cold cast iron floats upon
molten cast fron of less specific gravity than Itself, the
author shows that soms other forcs, the nature of which yet
remains to be investigated, keeps it floating; this the suthor
has provisionally called the repellent force, and has shown
that it amount is, eaterix paribus, dopondent upon the re.
lation that subslsts betwegn the volume and “ effective ™ sur:

fuce of the floating plece. By *‘ effective " surface la meant
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all vach part of the \mmersed solid as is in a horizontal
plane, or ean bo reduced to one. The repellent force hns
alpo rolations to the difference in temperature between the
golid and the molten metal on which it floats, The author
then extends hin experiments to lead snd solidified iron
furnnce alag, with sualngons results,

WILY SOLID IRON FLOATS IN MOLTEN IRON.

Two explanations, says Dr, Vander Weyde, are given of the
floating of solid iron in molten iron, The first is that the iron
oxpands in solldifying,as water does, and that therefore solid
jron when heated in apecifically lighter thanliquid iron, and
floats upon it as fce flonts upon water. This supposition,
howaever, I8 incorrect, innsmuch as it is based upon an erro-
neous assumption, Iron does not expand in solidifying, a
fact of which any one may convinee himself by brief ob-
pervation ina foundery. The fact is just the reverse; the
motal ghrinks during solldification, after having been caat
in n mold, By casting, for instance, a long piece in o verli-
cal wold, the solidified plece will not fill the mold to the top,
asdid the liguld fron. The explanation given by Dr. Van
der Weyde himself is that the iron is surrounded by & film
of air adhering toit, which repels the molten iron and pre-
vonts contact; on which account the golid plece displaces
more liguid metal than its own weight amounts to, and
consequently it flonts,

PRACTICAL MECHANISM,

Numnen VI,
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VISE WORK-—-TOOLS.

The tools used by the vise hand being nearly all supplied
to him ready made, but few remarks need to be made to
him upon the subject of their form,

CALLIPERS,

Outside callipers, that is, those used for measuring exter-
nal dismeters, should have larger rivets in them than they
are generally given, a fair proportion being a rivet of one
half inch dismeter for a pair of callipers intended to mea.
sure up to dianmeters of seven inches, The points of such
callipers should be tapered to & wedge shape, the tapering
face being on the outside edge, so that the same part of the
points of each leg will touch the work, whether the latteris
of small or large diameter; the points where they meet to-
gether should be slightly rounding, so that they will touch
the work at the middle of each point.

Fig. A represents an excellent proportion and shape for
outside callipers.  For use on
threads, the points must either be
made very broad, and come togeth-
er level and even so as to gage the
tops of the thread, or be made very
thin, to gage the bottom of the
thread. The proper shape for in-
side callipers is that given in Fig.
B. The points and legs being made
of the form here represented en.
ables the callipers to bave a large
rivet and washer, and to enter a
smaller hole, and clear a longer dis
tance, than is possible where the
points are bent round in the man-
ner commonly employed. The dotted lines denote the dis-
tance the callipers would clear when in the position shown,

©l ;

Another feature to the advantsge of this form ia that,
when the legs are extended, the points are still atthe ex-
treme end of the callipers, so that the points will measure
to the extreme end of the hole, even though the latter is
closed by metal, that is, terminates in the metal. This is
not the case when the csllipsr ends are bent round to the
usual extent, for the curve of the bend will touch the end of
the hole and prevent the calliper points from reachivg it.
In messuring with callipars, let the points be set to touch
the work very lightly indeed, or they will spring from the
pressure due %o forcing them over the work.

Compass callipers, such as illustrated by Fig. C, are

Fug.C.
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valusble tools. When opened in the manner here shown,
they msy be employed to mark off the centers of holes or to
try if & center slready existing is in the exact center of the
hole. Or they will mark off s face, so that it will it another
face, whether it be regular or irregular, the curved point
being kept sgainst the irregular face, and the point descri-
blog (by moving the compass along) s similar line on the face
to be fitted. They will answer for many of the uses to
which & scribing block lg put; and being lighter and more
easily handled, and, furthermore, capable of doing duty
without the use of & surface or seribing plate, they are in
such cases far preferable.

The legs may be crossed so that the curved point inclines
to,the straight polnt, in which position they will mark the

conters of slinfiy or rods, elther round, squire, or any other
nhape, or try such centers, when they alrendy exist, more
accurately than can be done by sny other tool, Thoy will, In
this ease, mark off a line st the distance to which they are
#et, round any surface; they nre employed to mark off key-
ways, or tho taper of n gib when the key and one edge of the
gib is placed, and for n yarlety of other uses too numerous
to recapitulate, belng among the most useful tools the ftter
can possibly poswess, The polnts of callipers should be tem-
pered to & blue, nnd of compnss eallipers to n atraw color,

THE SQUARE,

The square I8 too common n tool to require any description
of its form. The best method to make one is to make the
back of steol, and in two halves, one half being the thickness
of the blade thicker than the other. The slot for the blade
must then be filed in the thiokest half, to the depth exactly
equal to the thickness of the blade, The two halves com-
posing the back must then be riveted together, and the edgoes
purfaced ench true of Itwelf (using a surface plate to try
them), and also true with ench other. The blade, which
should be made of saw blade, may then bes put into ita place,
ready to have the holes for the riveta drilled, It should be
placed so that the ounter end is a little depressed (on the in.
side angle) from the right avgle; this 1a done go that what]
ever there may be to take off the blade (after it is riveted to
the back), to muke its edges form right angles to the buck,
will require to be taken off the onter end of the inside nogle
and the end of the blade forming the corner of the outside
angle, go that no work will require performiog on the blade
in the corner, formed by the blade entering the back on the
inside angle, where it would bs difficult to fileor serape with-
cut injuring the edge surface of the back. The best way to
true a square is to turn up & piece of round iron equal in
length to the equare blade, being careful vo make it quite pa-
rallel, and then true up the end of the iron, making it hol.
low towards the center, or cutting it away from the center to
within an eighth of an Inch of its dinmeter, so that it will
stand steadily on its end. If the piece of iron bethen stood
on its end on & surface plate, its outline on each side, which
represents its dismeter, will form a true right angle to the
surface of the plate, and hence a gage with which to true
the gquare,

THE SCRIBING BLOCK.

This tool is made in & variety of forms, but the simplest
and best form is that shown in Figs. D, E, and F. Fig. D is
the block complete, the
seriber being a simple
plece of round steel
wire, The dotted line
on the foot is the dis-

v
tance to which the foot
is hollowed out to make
it stand firm. Fig E

is the belt and nut; the
bolt has a flat side filed
on each side of it to fit
it to the slot in the seri.
bing block stem, so that
the bolt cannot turn
when it is beiog tight.

[

-—_— ;
i “ ened. Fig. F is a face
C[l) and edge view of the

m‘f.o

piece or clamp for the
scriber which pssses
J \_ through the holein the

[ ] slot.
The advantages pos-

geased by this form over
other forms of seribing block sre that it is essy to make, and
that the scriber, being & piece of wire, is easily renewed. It
holds the scriber very firmly indeed, and the scriber may be
moved back and forth without the nut becoming slack, an ob-
ject of great importance pot attalnable in the common form
of this tool,

CHIPPING,

The chisel requires special notice, since it is frequently
msade of the most ill.advieed shape(for either cutting smoothly
or standing the effects of the blow), that is, hollow, as in Fig.
38.1in which case there are two sections of meta), represented
b the dotted lines, a @, which are very liable to break, from
their weakness and from the straln outwards placed upon

o B3 794,

them by the cut, which, ncting as a wedge, endesvors at each
blow to drive them outwards instead of inwards, as would
be the case in a properly shaped chisel, aa shown In Fig. 84,
a being the cutting edge.

When using, bold It firmly against the eat, and it will do
its work smoother and quicker,

The cape, or, as It is sometimes called, cross-cut chilsel, is
employed to cut furrows across the work to be ehipped,
which furrows, belng cut at a distance from each other less
in width than the breadth of the flat ohisel, rellave the flat
chisel and provent ita corners from “ digging in ** and broak
ing. If alarge body of metsl requires to be chipped off

cast iron or brass, the use of the cape chisel becomes espe-
cinlly advantageous, for the metal, being weakened by the

furrows, will break away in pleces from the fores of the
blow, without requiring to be positively cut by the chisel;but
care must be taken to leave sufficient metal to take & clean
finishing cut, for when the metal ls broken away, by the
force of the blow, it I8 apt to break out below ths level of
the cut, It is 8180 necoseary to nick deeply with & chisel the
outside edgen of the work at the line representing the depth
of the metal to be chipped off, #o that the metal ahall not
break away st the edges deeper than the cut is intended
1o be,
FILING,

Large files should be fitted to their handles by making the
tine of the file a low red heat and forcing it into the handle,
#o that it will burn its way Into the baudle, and thus pre-
vent the handle from splitting, as it would do if the fils tine
were driven in; the file and haodle should be turned in the
hands oceanionally to guide the eye in detecting whether the
file is entering in & line with the length of the handle. Care
should be taken to wrap & piece of waste around the end of
the file, and to keep it wetted with water go as to avoid sof-
tening the teeth of the file while heatiog the tine, For small
files, It is suflicient to bore a pmall hole in the handle and
force the tine in by hand. A file should be held so that the
butt end of the fils handle presses againat the center of the
palm of the band, the forefinger being beneath the body of
the file handle,

In selecting a file, choose one that is thickest in the center
of its length,and of an evenly curved sweep from end to end,
#0 a8 not to make the surface of the work round by filing
away the edges. Files that have warped in the hardening
may bs used on very narrow surfaces. or on round or oval
work ; or, if they are smooth files, they may be used on lathe
work, Keyways or slots, especially, require an evenly round.
ed file; and if the keyway is loog and the file parallel or un-
even upon its surface, the end of the file only should be uged
to ense away the center of the keyway or the high spots. It
i also highly advantageous to rub chalk on the teeth of the
file, so that, after a little using, the eye can detect the part of
the file which is highest, and govern its use accordingly.

Half round files shonld be rounded lengthwise of the
balf round gide of the file, becnuge it is difficult to fils out &
sweep evenly, even with a well shaped file, and it is impossible
to doso with a file whose half round surface is hollow inthe
direction of its length.

These files must be used with a side eweep, caused by gra-
dually bending the wrist st every stroke of the fle, so that
the file marks are notat s right*angle to the curve, the sweep
of the file being varied occasionally from right to left or
from left to right, so that the file marks cross one another,
otherwise there will be high ridges or waves in the curve.

In draw filing, be careful tonote the higher parts of the file
and use them only for flat surfaces, also to clean the filings
out occasionally to prevent scratches in the work, and to rub
chalk upon the file, which will prevent the filings from get-
ting locked in the teeth; then, after every few strokes of the
file, brush the hand over it to loosen the chalk and filings,
and strike it lightly against the screw box or other soft part
of the vise, which is more expeditious than, and equally as
effective as, using the file card every time; when, however,
the file requires chalking sgaio, which will easily be come ap-
parent, the file card may be advantageously applied before
applying the chalk.

Rough or bastard files are used to take off metal in quan.
tity ; but if the surface of the work is unususlly hard, a
second cut file will batter answer the purpose. For finish-
ing work very finely, cross file it with a smooth file and then
draw file it with the same; then cross dle it with a dead
smooth file, and draw file it with the same, using very short
strokes of the file and applyiog cbalk to it.

A worn dead smooth will finish finer then & new one, and
better results will be obtained by finisbing the work cross-
wise of the grain than in a line with it, because any inequal-
ity in the texture of the metal will usually run with the
grain, and the file teeth will cut the softer parts more readi-
ly when following in their length than when merely crossing
them.

EMERY PAPER

In applying the emery paper, use at first No. 1 paper both
along and across the work, and repeat the process with No.
0, No, 00, No, 000, or No. 0000, according to the Sneness of
the polish required, bearing in mind that, the more the eme-
ry cloth or paper has been used, the finer is the polish it will
give, the reason being that it becomes coated with a glazed
surface, composed of particles of the metal it has been rub.
bing: and all metals polish finer and brighter with such a
surface than with any other. If the finer grades of emery
cloth or paper cannot be readily obtaived, wake the finest
grade at hand, and wear it down by using it on a rod or piece
of metal in a Iathe at a high speed, wiping the rod once
during the Iatter part of the operation with a plece of g or
waaste slightly ciled, which will cause the oll to pass to the
emory paper, and the Iatter to retain the particles of metal
upon its surface. If this method of polishing be carefully
executed, the work may be kept very true and even, and pos-
wess A finer finish and polish than by spplying oll stone or by
any other known method.

Before commencing any piece of work, measure it all over;
snd If it has a rectangular part, apply the square to it 2o aa
to be sssured, before any work bas been done to it, that it
will clean up to the required dimenslons,

MANUFACTURE OF Laxr Brack.—J, H. , Ra-
venns, O., provides n revolviog cylinder, which is kept

cool. Within is & series of gas jots, which d.rh on
the interior of the cylinder, which carbon 1$V
scrapers by the turning of the oylinder. p ‘)f;’:‘"
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THE BLACKSTONE AND ELMER WATER WHEEL,

The principal advantages elaimed for the improved water
wheel, in our {llustrations, consist in the utllisa.
tion of the full force of the water, the construction which
prevents breakage of the wheel through the entrance of ob.
stractions, the relation of the size of the chutes to that of
the issues, #0 that the water leaves tho wheel with the same
with which the latter runs, and the armngement of
the buckets to reduce friction to a minimum. Other pointe

of merit will be noted in the course of the description.

Scientific Amevican,

[AucusT 29, 1874.
———————

Mot Solonco wva, Alllgator Strongth,

* A wholesale drug store on Magasine streot is the happy
possessor of & young and domentioated alligator, This littlo
erocodile has become quite the pet and plaything of the estab.
lialiment ; he In of an amiable disposition, fond of music and
dinner, and quite submissive, shedding teara and showing re-
pentance whenever it is found necessary to correct him. It
was resolved by the clerks in the establishment—as the
alligator had reached his third birthday and increased to three
feet in length—to utilize him, to put him to some other em-

Fig. 118 & perapective view, Fig. 2 shows the apparatus
in section, and Fig. 3 the wheel separate
from its attachments.

At A are the buckets, B tho chutes, and
Cthe gates. D, Figs. 2 and 3, is s hori.
zontsl extension of the top of the wheel
hub, which is caloulated to receive s lifting
action of the water entering below, and will
largely counteract the downward pressure
of the water on the buckets, The projec-
tion of the rim of the wheel prevents the
water rising up over the extension so as to
neptralize the lifting action. The buckets,
as shown in Fig. 8, are made to terminate
above at the bottom of the chutes, with the
exception of narrow extensions left for
their more permanent connection with the
hub. By this means a clear annular cham.
ber, E, Fig. 2, is formed in front of the
chutes, into which the water tlows in solid
volume, and in better condition for enter-
ing the buckets than were it broken by the
action of the Iatter revolving immediately
sgainst the chutes.

The coustruction of the chutes is such
thst they are tangent to the rim of the
wheel or very pearly =o;thus, itis claimed,
allowing of the employment of the full
force of the water instead of ouly a com-
ponent of the same. The buckets are made
with s radial termination, a,and have dimen-
sions between the lines, @ b, decreasing
{rom the rim of the wheel to the hub, aa
the radil of circles from the rim to the hub decresse. The
curve of the bucket, in brief, is the curve of the quickest de-
scent for a body acted upon by gravity.

The gates, C, which close the mouths of the chutes, are
hollowed out on the inner side, leaving only & bearing wur-
face sround the edge. They are provided with stems which
pass through the gate operating frame, F, and have ample
play on their seats, The exterior water pressure holds the
gntes firmly against the chutes; but should an obstacle be
carried into an aperture, the gate thereon will yield, swing-
ing partially open and will not be broken. 'While the gates
are entirely independent of each other, all are operated to
open or shut st once, unless one or more be obstructed, in
which case it, or they, alone will remain open.

The mack and pinion, G, for governing the gates, are placed
at & distance from the wheel, to avold wearlng or clogging by
eand and débris, and slso that the gato rod msy not come
In contact with any of the pulleys or gears that may be on
the wheel sliaft. These armangements do not have to be re
moved in case & wheel Ig taken up, The spider is placed on
the outeide of the case, thus proventiog the wheel from be
ing broken In csse the step should chisnes to wear down,

Two wheels are mado for esch sizo, No. 1,1t Is claimed,
utilizing ninety per cent of the effoct of the passlog water
sad No. 2, eighty six per cent., '

The patents under which the devics in constructed are
dated Aprll 8, 1870, and March 24, 1874,  For furthor parti.
culare, sddress the manufacturer, Mr, C, (. Palge, Baglo
Works, Oshkosh, Wi, ‘

Iron

Sorexon Is the trunk of & mighty tree, the roots of which

penetrate into the unknown, and the branclies flourish In the
useful Arte,

ployment than that of a mere pet. It was concluded to make

THE BLACKSTONE AND ELMER WATER WHEEL.

use of Crocky,the alligator, as a cat, and it is well known that
alligators havea special and inestimablehatred toward rats.
A rat to practice on was caught the other day.

Rat and alligator were put together in a box, and a nam.
erous sudience crowded arvund to get the front placa. The two
enemies soon awoke to an apprecistionof the case. The rat
safely and snugly ensconced himself in a corner. The alligator
hesitated a second, scratched his head (metaphoricslly), and,
having made up his mind as to the mode of attack, advanced
glowly towards tho rat with wide open jaws. The rat trem
bled; there was no escape, nothing but the wide open moath
of the alligator before him, Without hesitation, like Curtius,
he jumped straight into the yawning gulf, and getting a good
hold on the lower lip of the alligator, swung himself to
the ground, The ‘saurian’ gave a rqueak and swong him-
nelf around, the rat finally letting go, victor in tho first
round.

The alligator, however, was not daunted, and advanced
with the'same tactics. The rat this time, by a most agile
movement,leaped entirely over the alligator, Getting behind
him, he/now proceeded to chaw and gnaw away. The unwieldy
animal could not get around to defend his hind legs. By
a good use of his tail the alligator again got freo and advanced
desperately, though with flagging coursge, at the daring ro-
dent. With equal success the rat again sprang into the air,
alighting on the alligator's back. The fight was over then,
The alligator could not shake his enemy off, could not dis-
lodge him ; and finally gave up the fight, Inying himgelf down
on his belly ina submissive attitude, Tho rat was set at
liberty and given the run of all the druges and medicines,
while the poor alligator was doomed to disgrace and ridi-
cule,”

.

A Squlirroel's Loeap,
Recently, mayn the Bangor(Me,) Whig, s little red squirrel,
having been pestered considerably by the lads nbove the saw
mill of Eben Webster & Co,, on Marsh Polnt, Orono, took re-
fuge for life by runniog up the large brick chimney near the
mill. By clinging to the corner, he kept foothold go well that
ho succeeded in renching the very top. Hore he found himpelf
upon the iron cap, 106} foot from the ground, As more and
more of the waste stufl from the mill was ndded to the furnnce,
the chimnoy grew hotter and his situstion became more and
more disagresable., He tried to descond upon Lthe side of the
chimney, but after getting down a fow feot gave it up, turned
ubout and went bagk. By this time the chimney top had be.
come g0 hot that he must leave it; so after Jooking about
carofully for a few minutes, ho evidently made up his mind
that he must leap to save his life, nnd this he did, spreading
out his Jegs and balancing himself so that he struck the
pround about fifty feet from the base, uninjured, and lmme
dintely seampered off and pecreted himwpolf under s plle of
bonrds s little distance away,

e ——
Dangors of Elm Troos,

It Is a character of wome trees, of the spocies of elm In
particular, to drop large branches during the hot months,
without any external warning beyond, perhinps, & prolimi.
nary ornok or Lwo, An aceldent of this nature Iately oc.
curred In Kensington Gardens, London, when an lmmoense
branch, about twenty yards long, fell with a crash like
thunder, and more than a score of chlldren had n narrow
eacape for their lives, Threo, who were sitting below the

bough, alarmed by the socond crack, ran away, and thus saved

{homuslvos from almost certain denth. Tho branches that
thus suddenly sosp are as verdurous as any of the others,
and there sooms to be no other defence than to avoid ‘‘ the
slm tree’s #hiade” as much ns possible. It was from just
guch an accldent that the Queen was saved by the prompti.
tade of her attondant; and there have been several very
narrow escapes recorded, from a similar danger.

IMPROVED HAND CRANK DRILL,

Many a superintendent or foreman of a shop has, doubt.
loss, wondered at the oxtrems slowness with which his hand
drills penetrate metal when operated by
certaln workmen. The metal does not
appear unusually hard, the tool seemsin
excellent order, and the man even, when
the boss is at the other end of the shop,
turns away at the handle with exempis-
ry rapidity, and yet the hole is an aston-
ishingly long time in getting through,
The trouble lies in the simple fact that
while it is & very easy matter to keep
turning a drill around and around in the
same hole, it takes considerably more la-
bor to rotate the instrument and, at the
gnme time, force it down into the metal.
This trath once through the cranium of
a lazy workman, he utilizes it to his ad.
vantage, by neglecting to screw down his
feed whenever the foreman's back ia
turned, Further explanation as to why
the hole progresges slowly is unnecesss-
ry, but we may, instead, proceed to de.
scribe an invention which is excellently
calculated to disgust lazy individuals
who practice such systems of shirking.

The device, as represented in the an.
nexed engraving, is a patent crank drill
which is provided with an automsatic
feed, that is, whenever the handle is
turned, feeding must take place. Atthe
upper extremity of the feed screw is a
horizontal hollow wheel, the inner peri-
phery of which is suitably notched. Om
the drill spindle which passes down through the screw is an
eccentric block, not shown in the engraviog. This is so ar-
ranged that at each turn of the handle a projection, to which
it imparts a to-and-fro motion, enters & potch in the wheel
and carries the latter and, consequently, the screw around
for & certain distance, thus feeding the drill downward., It
is impossible to rotate the handie without esusing the above
described action, and hence & continuous and regular feed is
kept up, independentof the workman.

The remainder of the apparatus is readily understood
from the engraving. It is comstructed entirel§ of cast stoel,
with the exception of the handle and the castings to receive
the standard. Two of these castings are furnished, one with
its foot at right angles to the drill, the other parallel.

A chaoge of spindle can be made almost instantly to sult
drills of different shaoks, and if desired a hand feed can be
used.  Tho arrangement for holding the standards is such
that, with any ressonsble degree of care, it will not be
marred,

Tho Instrument works easily and efficlently, and is, In go-
neral copstruction, & thorough and substantial tool. It In
manufactured by the New York Steam Engine Company, of

No. 98 Chamboers streot, Now York city.
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BOUQUETS FROM FIELD AND OGARDEN,

Our contemporary Z%e Garden, In disoussing the arrange-
ment of bouquets, states that the excosslve formality of the
present orthodox formof presentation or ballroom bouquets
exhibits a kind of close packing, in which the delicate gracon
of flower form are entirely submerged In consequence of
this close, oven tight, juxtapoaition. The end sought In
this kind of grouping appears to be a method of packing to-
gother (according to price) an abundance of rare and, conse-
quently, expensive flowers, all of which must be got into the
same Jump. This system, of course, necessitates the use of
such flowers as are more or less rare, and thero is, perhaps,
no other way of making up a bouquet that shall be fairly
worth, in Intrioslc value, from $1 to $25. The cut flowers
of which the bouquet is composed are, probably, worth all
tho money, at their respeotive market prices; and for cer-
tain occasions, bouquets so manufactured may be deemed
approprinte, oven necessary; but as works of art they are

utterly valueless, A fow elogant grassens from the meadow,
combined with a selection, at any season, of
flowering branchlets from the shrubbery or
common garden border, and & freehanded and
tasteful grouping, without crowding, and with
a woll balanced proportion of natural follnge,
may be made to form a composition such as &
painter might desire to transfer to his canvas,
while he assuredly could never wish to dip
brush in color for one of the expensive bou-
quets of the caulifiower shape. Such haslong
been & favorite theory of the writer in the
matter of flower grouping; and the other day
he found it gracefully exemplified on the draw-
ing room table of a friend, by & graceful half
wild bouquet from field and garden, formed
with the freo grace and uncrowded arrange-
ment which, as nearly as may be, illustrated
his views, It is needless to stute that a Iady’s
fingers and o lady’s taste were the joint au-
thors of the compogition, In the arrange.
mont, ench flower and grass of the gathering
had been made to find its seemingly proper
place, upjostled by its neighbor, and so freely
and easlly located in its basket work recepta-
cle, supported on three slender canes of bam.
boo, that even ita foliage had room to display
its graces and modes of growth., With the
permission of the lady flower grouper herself,
a drawing was at once made, 8 reproduction
of which, in the form of a careful wood en.
graving, and for which we are indebted to our
valuable contemporary, will be found on this

The central object was a small spray of guel-
der rose, with two or three of its spherical
masses of enowy flowers, surrounded and sup-
ported by their own leaves. There was alsoa
rose, perhaps one of the first of the season in
the garden where it was gathered; and there
were some smaller Scotch roses, accompanied
by sprays of their miniature foliage. There
wasalso, it will be seen, a flower of white pink,
with buds, and with leaves which have room
to display their delicately slender forms and
the pale glaucous hue of their dainty green.
A common corn flag towered in the center;
and on the left was a single iris, backed by its
blade-like leaves. Grasses of seversal kinds
shot upward, crowned by their feather-like
inflorescencs, which added a plessing light-
ness and careless grace to the compositivn.
The eoffect was hightened as regards color by two sprays,
not more, of pelsrgonium flowers, gathered with their
leaves, and by two or three kinds of fern, one gracefully
weeping frond being allowed to droop negligently to the ta-
ble, the slender exiremity of which curled itself fantastioal.
ly, a8 with a set declaration agalnst primness, trimness, or
any kind of slavish formality,

The value of grasses for armngoments of this kind is well

shown in this case. Ferns themselves cannot show #o airy a
grace or such delicacy of form, Many graceful wild grasses
may be gathered in the fields, and many beautiful hardy
grasses are as casily grown in any coltage garden s the hardy
flowers of which this charming bougquet was composed,

Magnets,

M. Jamin describes experiments which support these three
propositions : (1) The number of elementary magunetic threads,
and so the quantity of magnetism & magnet may contain, de-
pend only on the middle section. (2) The opening (épanouisse.
ment) of the poles of theee threads, or the distribution of in.
tensities, in regulated by the form and extent of the exterior
surfacos of the magnet. (3) If the surfaces diminish, the ten.
sion increases till they become fnsuflicient to allow of the ele-
mentary poles opening out, and a portion of the two contrary
magnotisms disappears, reproducing the neutral state.

Oo combining 22 magnetized plates (each 0 04 Inch long,
004 inch thick, and 2 inches broad) in & bundle, with paste.
board 0 082 inch thick between adjacent plates, each plate
lost magnetism, snd 5o the bundle, the loss of the Iatter be.
ing 50 per cent, which is less than In the case (first experim.
ented on) of superposition without intorvals; the loss was
then 60 per cent. In this fret mode all the magnotism retalned
was carried to the exterlor; thera was none, oralmost none,
between the plates. In the other modo the quaatity remain-
ing (1511) was divided into two portions (1), 858, which
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n the Intorvals,  With widor intervals the exterlor magnet-
I In diminishod, the Interior inereasod i and gradually the
plntos net s 1f they wore independent,
.
Carbon In Qast fron and Steol,

M. Boussingault contends that in cast fron, and in certain
steels, the earbon iy In two statos—(1) combined with the iron
and therefore Inviaible; (2) disseminated in the metal, either
s an amorphous black powder or in brilliant cryataline lami-
nw, constituting the graphite of mineralogists. There is reason
1o beliove that when cast iron i in fusion all the carbon is
combined and is invisible, but that a portion bocomes free
on cooling,  On soling upon n oarburetted iron with acids,
the state of the carbon is at onee made known, The free car-
bon remaing mixed with the insoluble residue, If no graphite
is presont, but morely combined carbon, thore 1s no earbon-
aceoun realdus. The carbon s eliminated during solution,
imparting a characteristic fetid odor to the hydrogen gas glv-
enoff, due to volatile oily matters. This olly matter waa

e

A JUNE BOUQUET OF GRASSES AND HARDY FLOWERS.

noticed by Proust in 1799. M., Chevreul remarked that in this
case chemical forces give rige to compounds analogous to those
formed by vegetable organisms. More recent researches have
established that these compounds are not merely analogous
but ldentieal, The author doss not believe that & steel exists
sbeolutely free from carbon.

Ex«Commissioner o('l'-uul- S. 8, Flsher,

With the deepest regret weo record the death, by drowning,
on August 15, of Samuel 8. Flsher, Esq., of Cincionati, O,
formerly Commissioner of Patents, the duties of which im-
portant post be performed with the most distinguished
ability till the end of the year 1870, when he resigned. The
accident which terminated this useful life was truly calami.
tous, as Mr. Fisher's son was drowned at the same time.
They left Elmira, N. Y., on & sammer bosting excoralon,
intending to float down the Susquehanos to Havre de Grace,
and enjoy the wonderful scenery which that river prosents,
The boat was unfortunately capsized in the Conewngo Rapide,
fourteen miles bolow Harrlsburg.

The record of Commissioner Fisher will long sur-
vive him. His learning snd practical good sense, ne-
companied by great foree of character, gave him more
than customary authority over the important department in
which hio presided, and enabled him to carry out mavy salu.
tary reforms (o the sdministration of the Patent Office. As
a patent lawyer, ho was widely renowned, and many of the
most important litigations were entrusted to him, and some
very hoavy casos wero in his office at the time of his death,

Commissioner Fisher served his coantry in the late war, as
Colone! of an Obio reglment, was President of the Board of
Education in Cioclonati, and has filled many other impor-
tant publio positions.

RecENTLY, &t New Haven, Conn., and viclnity, there was
continuous min for nearly forty hours, during which period

was expanded on the exterior; and(2), 050, which remained/

eloven inches of water fell—one third of the annual fall,

Sword Manufaeture in Blrmingham,

The manufacture of swords is one requiring great skillin
nll its departments, Success in this work depends upon
the ncquired skill, the long sxpariencs, the educated eye, and
the manipulative power which seem to require many gene-
rations of workmen before they are sttalned in their higher
excollenco, The slightest mistake In working would make
a sword blade useless, and this applies to sach of the three
great processes through which it has to pass—forging, tem-
pering, and grinding. From the necessity of all the work
being skilled work, each part of a sword—the blsde, the
grip, the hilt, the scabbard—is made by hand, and the wit-
nessing of the manufacture is thereby rendered especially
interesting. For the excellence of his awords, nnd for the
pkill displayed in every part of the work, no nawme in the
higtory of the trade surpasses, and few if any rival, that of
Mr. C. Reeves,of Birmingham, Eng., over whose works, with
such efficlent guides as Mr. Reeves and his gon, says fron,
we shall now conduct our readers, in drder that they may
witness the making of & sword under the
most favorable circumstances,

FORGING THE BLADE.

The first process is the forging of the
blade, The steal comes from Sheffield in
double molds, (the length of two blades), as
it is called, and is the best steel, and ia
in strips, each strip being the length of two
awords. The workman takes the strip and
first breaks or cuts it across the middle,
The handls end of the blade is of iron, as
this metal bears more knocking about and
can be nsed in & manner that would be
fatal to steel. The iron end is then putin
the fire, and the tang, or part to fit into the
hilt, is forged. The blade is then passed
thirough the fire a large number of times,
and beaten out on the anvil in order to
distribute the metal equally in every part.
At the same time the furrow is worked up
the center of the blade, wide or narrow ac-
cording to the pattern and size required.
In those known as Scotch blades two fur-
rows are beaten. This is & work requiring
great care and skill. The future worth of
the blade depends upon the skill of the for-
ger. The slightest defect or inequality in
the distribution of the metal makes the
blade to that extent imperfect. With a
gkillfal workman this is, of course, of
rare occurrence. He knows precisely the
amount of bammering required. It may
bs noted here that every blade passes
through the fire no fewer than twenty-five
times before it is completely forged.

TEMPERING THE SWORD BLADES.

After forging follows the most delicate
and imporiant part in making s sword
blade—tempering. On this process de-
pends the perfection of the wespon, and
it is quite pleasant to listen to Mr. Reeves
while he descants on this part of the work.
The object of tempering belog, of course,
to give the steel the required elasticity, it
must not be too hard or it will break, and
it must not bs too soft or it will bend; but
must be 5o equally tempered that, when its
point is pressed on the ground, the blade
will, when free, at once take its patural
shape without hurt or detriment in the
slightest degree., The mode by which this
great, this necessary quality, is secured Is as simple as itis
effective. Before the blade can be tempered it must be made
extremely hard ; this is done by first passing it through the
fire, and then, while hot, it is plunged into water. The first
plunge hardens the blade to such an extreme bardness that
it is as brittle as glass, and it thrown down would break into
pieces. Agaln it is passed through the fire and then beaten
straight, for the effect of the action of the water on the hot
motal is to make it of allahapes. Just at the point at which
tho blade takes a particular color, known at once to the prac-
ticed eye, it Is again plunged into the water which, in tech-
nical language, “ prevents it golng down lower,” and is tem-
pered. It can now be bent backwards and forwards with-
out any fear of its breaking, and is ready for the grinder.

GRINDING THE SWORDs,

The grinding is done on the best Leeds stones, the blade
belng placed In a frame of wood, and its surface pressed on
tho stone until the work is done. This also depends upon the
skill and the eye of the workman, Ingrinding the furrows,
a stone of a peculiar construction is used. The face is cut
into ralsed Rutiogs of the size and shape of the furrows of
different awords, and on these the blade s pressed, and the
furrow effectually ground. This ls called the hollowing stone.
Exch blade takes from an hour and a half to two or three
hours grinding, sccording to ita quality. We saw one blade
ground, and also some matchets, a kind of scimitar knife
used for cutting down sugar canes, ote, in India,

SWONRD POLISHING,

The blade is now ready for polishing. This is done on
Inthos worked by steam. Difforent sized wheels are fitted
on the spindle, and lard oil and double washed emery are
used in the operation. Theblade is often put into lime dust
during the process; and on the lathe brush used, s crocus

duat, of deep purple tint and ground very fine, Ia thrown over
the brush, aad & most brilliant polish is the result. Scab.
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bards and hilts, snd other ornamental partsof the sword, are

also polished In much the samo wanner. In the case of

roabbmrds, & Inrgor wheel In used Instead of the ordinary Isthe

polished, the blade is ready for the hilt and

soabbard; #o we will Dow see how these are made And
' MAKING THR SWORD SCANBARDS.

In making & soabbard, the workman takes a plece of flat
steel out to the required size, Ho firat places It on the top
of an open vise, and beats It with & wedge shaped wooden
mallet, bringlog the two edges closer together each time it
passen along the vise. It is then beaten on both sides until
they Almost meet; & mandrel is then put down it, wnd the
stea] beaten closo round the mandrel, both odges belog hnm
mered over. The edges are then poldersd. Tt In next best
enon an anvil all round, the mandrel fs withdrawn, and
the seabbard Is rendy for the drag, which is a plece of fron
fitted to, and fastened on, the bottom of the seabbard.  The
bands are then put on, and the seabbard, after being filed
and smoothed, in ready to be polished.

MAKING TIE SWORD GRIVS,

The making of the grips is also & very interesting bit of
work. These are the handles by which the aword in gripped,
henoe the name, A grip st first ina bit of walnut, oblong in
shape, but narrower at the erd than the top. The back,
which is made of metal, is placed oo it, and the wood In
worked into the required shiape by files. A large number of
different shapes, alzes, and catting powers are ueed in this
work., When the top has been cut, the grip shaped, and the
tenon for the ferrule made, it is then “‘ balled.” For this
purpose it is fastened In a vise, a three-slaed file cats a deep
indention st regular intervals, each division is rounded or
balled by a file, and the indentions connected by slanting in.
terstices cut by a handeaw. The grip isthen drilled through
in & Iathe, for the purpose of receiving the tang. When this
has been done, & piece of the skin of & dog fish, which has
been  Jong time soaked in water, is cut off. Every bit of
flesh on the inside of the =kin is then carefally cut off, and
a piece of pure akin is left. This is put round the grip, &
piece of string or wire is fixed by a loop to a piece of steel
fastened in the vite, and the workman binds the ¢kin tightly
round the grip by winding the string or wire round the
space between each ball. It is then filed and the back fitted
onsgsin. In makinga grip, it passes through the work-
&'o hands no fewer than thirteen times.

DRESSING THE HILTS,

A hilt is at first & fa: bit of metal of s peculiar shape, and
may be cut to any pattern, A large number of these are
used, which are all made to a regulation size. The pattern
used is placed on the metal, which is then marked. Tbhey are
then filed and cut by hsnd, beaten on blocks and knobs into
the shape of the hand, and afterwards polished,and made
ready to be fixed to the sword.

This is called mounting. In the cheaper swords, the blade
is bought from one person, the hilt from another, the scab-
bard from = third, and so on, But in this manufactory eve.
ry part ir made in the works, and each piece is prepated to
suit and fit the other parts, 8o that when fitted together the
sword Is firm and sound; and the parts never give way or
become loose, as they do when stuck on to thetangof a
blade without any reference to their welght or suitability for
each other and the blade to which they are attached. Insuch
cases the parts with little wear become loose and rickety,

[AuGusT 29, 1874,
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Srientific Amevican.
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A NEW SOIENTIFIC MUSEUNM,
Operations bave begun for the erection of the Peabody
Museum In New IHaven, which, when completed, will con-
taln some of the Jargest and riehest 2dologlonl, geologlosl,
and mineralogical eollections inthe world. The Institution
i founded under » bequest of §150,000 from the late Grorge

College we the present; Mureum of Comparative Zoology
doea to Harvard
The bullding will consliat of & central edifice and two wings.
For the present, only one of the Iatter is to be wrected, with
n frontage of 115 feet on one atreet and 100 feel on an
othar, 1t will cost 100,000, be bullt of brick with stone
trimmings, fireproof, aud contain, fueluding basement, four
avallable storles.
The fourth story In assigned tosrchwology and ethnology,
the third to zdology, the second to geology, the first to lee
ture roomn and minernlogienl collections, and the basemoent
to working apurtments nnd a large clase of henvy wpeclmong,
showing fosulls, foot prinis, oto
B L LR e —————

The Brazilian Telegraph
The gront oosnn oable between Lisbon, Portugal, vid
the Azores, and Rlo Janeiro, Bragll, Is now complete and
open for Lusineas. The charges from New York to Rio
Janairo are about $2.50 per word. The messago goes vid
England, and through some eight thousand miles of sub
merged cables. Complimentary messsgen have been ex.
chinnged between President Grant, the Emperor of Brazll,
the President of the Argentine Republic, and the President
of Uruguay.
Last year the section of the above cable between Lisbon
and Madeira was broken, and so remniped until the present
summer, when ‘the two ends were fished up, joined, and
relaid. The depth of water at the place of fracture was
2,500 fathoms, or about 2§ miles deep, and the successful
finding, raising, and joining of the broken ends st ses,
shows the great perfection of mechanism and skill that haw
been soquired in ocean telegraph engineering.

Fast Trotting.

At the Buffalo, N, Y., races, August 7, the famous horse
“ Goldsmith Maid” trotted the mile in 2m. 154s. After the
race, the Maid was stripped and led in front of the judges’
stand, whea the immense crowd arose and greeted her with
deafening cheers Her driver, Badd Doble, was ordered on
the judges’ stand, where he recelved a becoming ovation.
In 1867, the racer ‘‘ Etban Allen” trotted a mile in 2m. 15s.
Baut both these performances were surpassed by ome of
“Goldsmith Maid's" three one mile heats at Rochester, N.Y.,
on August 12, which was trotted in 2m. 14}s.

Running horses make much quicker time than trotters. In
1850, the English horse “Black Doctor” is reported to have
run the mile in 1m. 40s.

The Chasscpot as Altered.
Two years ago, the French government decided to adopt
the metallic cartridge in its military equipments, and an
official commission was appointed to ascertain the best plan
for aliering the Chassepot rifies, one million or more in num-
ber, 8o as to receive the new ammunition. The commission
bas just decided to adopt the plan of alteration proposed by
M. Giras, Captain of Artillery. The altered Chassepots will

Poabody, and is deslgned to bear the same relation to Yale | ror

United States Cirenit Counrt, Southern District or
Ohlo.
PATENT BOLLER FURNACR ~O1DRON BANTE 68, JACON RLAAS of 0l
(s equity. ~Before Swing, J.<Deeided June, 1994}

gwivo, Jodge.

Toe bVl 16 thie eane allpges that the complainant wias tha or!
firet Juventor of as “improvement in bollar furnaces for ba
fael,” for which be recotved & patent, Jupe 32, 10N, that ha o
said letters patont Febraary € I, and obtatned new lettars patant .
which wero afterward oxtended (o7 seven years from June 2, .
nts ucl be compelled tn secount for
ay over the profits of the infriogement, and msy be anjoisad from
I'.. , veuding, or 16 anywise using the Eu-ntn tmprovement *

fl ts clalmeod by respondents, 1} thers 1s no Infriogement.” hecauss the
combust lon chamber or reesrvolr o

The bIL) then prays that defen

the complatnant is one having 8 cyma.
recersa Botlom, With narrow (hreat, wheress the combustion H et or
ress rvolr of the respondenis has not the eyma.rererss botlom, hatone
which s fat and set Incliced, and bas & wids throst I of & asr.

row one.*

1 thiuk, however, that the leading 1des of the compistosnt 'a -
comuustion ohamber or resarvolr arranged o (s nmm ﬂm,n
ohnmber and boller, for u partioniue purposs, rather than (o the particular
form of the baok or throat of kneh ehnmber or resorvolr,

Doeree for compiainant,

[John K. JTatch and Pisher & Duncan, for complaiuent,
Jiaeob Sehroder, tor delonduants, |

United Statos Clrevit Court=District of Massachusetts,

PATENT TAWLE TRAY ~LUOY A, DOHNNTY, ADMINISTEATRIX, B8 JAMES
o, MAYNES,
{In equity —Raforo Clifford, Judge, —Deolded May 29, 1814, ]
Crarronn, Judge.

Lotters patent were granted to Nathaniol Waterman, on May 13, 186, 1
an fovention nm-,-u.‘. of s tmprovoed table tray or waller, as fal}
seriber (o the specifioation, and the record shows that the original le (:.
patent wern subsequently surrendered and reissoed, ss alloged (o the
of complaint, and that tie compiainant s the sole owner of the desoribed
Inysntion, ne secared in the relasued patent on which the sult Is founded, *
Varfons defenses are sot up In tho suswor, of whioh the foliowing sre the
only ones which require to be notloes ¢

rfm, That the lavention I8 no' ru"aulllu.

Second. That the person nared in the original p , 48 the p b
was notthe original and frst jnventor of the lnymVTnl.

Third. Lhat toe relssued letters patent were fraundalently obtatned tn
violation of the rights of the respondent, and uTu the ruut A% relssued

1ginal patent, *

“oovernmors that was contalned ™ in the or
Decreo for compintonnt,

LA, A, Ranney, tor ¢ mzmnnt.
. D. Wright, tor defenaant.)

NEW BOOKS AND PUBLICATIONS.
Ax Iunosaxarep Hisrory or mug WonrLp,

We bave Iately recelved an educationsl novelty, which, after examins-
tion, we can rec d to the of hers and a8 8 valos.
ble and useful ald to study, [t Is & chart, handsomely mounted and
printed in colory, and i dimensions tweaty -two feet long by thirty inches
wide. [te alm Is 10 tench the history of the world, bibllieal, ancient, medie-
val, and modern, rauglog over the entire period of human knowledge, from
W04 B.C. to 154 A D, or 578 years of historic tme. The plan adopted,
which Is & very ingenious ous, I8 to represent the progress of time by & cou-
tinvous black lise,which is divided Into centuries, decades, and yesrs. Par.
allel with this are other lines, Or streawns, representing nations, sod the
diviston or lowing togother of these indicates conquests, foundations of
new States, and similar events. The arrangement of the map ls such that
the student sees at a glance exactly the condition of the world at any given
date;and by the aid of colors, pictares, and similar helps, he Is given sn idea
of the progress of arts, names and succession of rulers, and siinlisr fa=ts
fmportant 1o be remewbered. We need not polst out the obvious utiliny
of this remarkable production, sioce It 1s well known that, while s person
may readily master the history of one people, e frequently, in taking up
that of another pation, is at & loss 1o contemp events and
hence the vartous records remain detached in his mind, tustesd of unitiog
to form a siugle and ¢etalled history of maakind. With the chart under
review, such & difficulty need not be encountered, since the student, while
st work upon the history of a single natton, need only glance st the map to
De ioformed st once as 1o what the rest of the world was dolog durfog the
periods passed over. The execution of the work is excellent, and ludicates
an immense amount of labor and research on the part of the suthor, which
should uot go unrewarded. The length of the map necessitates It mount.
ing upon rollers and arrangement [n & pneat frame, in which It is hung
agalust the wall 5o s not to occupy more than three feet of space, sultable
cranks on the ends of ths rollers sliowing the chart to be unwound like &
panorams. The asuthor Is Mr, 8. C. Adamas, of Cinclunsati, Ohto. The price
(L} 10N

MANUAL OF PATENT LAWw, with an Appendix upon the Sale
of Patents. By William Edgar Simonds, Counsellor in
Patent Cases. Hartford, Conn.: Published by the Au-
thor,

A concise and useful little book, explanatory of the patent law and
practice.

and depend only upon the small rivet at the wop for their
security. Inordioary swordsthe blades and hilts, afterhay.
ing been ground, filed, and polished, are taken into the
mountiog ghop, There the tang is placed in the grip. The
i hilt is fastened on by passing a rivet into the top of the grip,
and fast:ning it to the tapg. Tbe hilt is drawn over this
rivet, which pssees through a hole at the top. It is then

bave a range of from one and a half to two miles. Ata
range of one and a half miles, the bullet has force enough to
flatten agninst an fron plate, The accuracy of fire is very
satlsfaciory.

e

Ifnventions Patented In England by Americans.
{Complled from the Commissfoners of Patents’ Journal.:
From July 22 to July 80, 187, Inclusive.
Conser CLAwr.—J. P. McLean, Brooklyn, N.Y,
Erxornio Terxanarn—R. K Boyle,New York elty.
ELxorno-Maoxxric GovEnxon.—J. M. Bradford, Portiand, Me.
FANIENING Sxaxs.—]. W, Davis ef al, San Francisco, Osl.

e,
=X

The August Meteoric Shower.
In the viciuity of New York, clouds obscured the heavens
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filed and broken off at a short distance from the hilt. Ths
rivet Is then welted by being filed, and smoothed until it
has the appesrsnce of ap ornamental knob, forming sn in
tegral part of the hilt. These swords are now complete. In
the mounting of best work, great care and skill are reguired.
In the mounting shop, & very ingenioas 100l is used, called &
float. Itis = long bit of steel, shaped simost like n tang,
with & series of blades along Itasurface. The grip is worked
15 sad-fro on the fost until it s cut 1o the exact size and
ebape of the tang on which it is to ba fixed. Great skill is
required in this delicate operation. In this mounting room
the swords are proved. Thisis done by placing the point of
the blade on the floor, and bending it backwards and for.
wards. After it bas stood this test, it is subject to another,
The workman strikes the blade strongly on & wooden block,
both on the edge and back, snd can tell by the ring whether
it is of true and perfect quality, By these teats the slightest
fsult or fiaw would bz detected, for & very small fault, in-
derd, would cause the blade to bresk.

The scabbards are lined. In the ordinary sword, two thin
strips of wood of the abape of the scabbard are placed on
either side, aud they must fit o accurately that peithor in
drawing norin shesthing the aword must the slightest ob
struction be perceptivle. In the better swords, leather in used
in lining.

In the mounting and ornsmenting of swords, any amount
of srtistic work can be employed either on tho blade, the hilt,
or the ecabbard.  The rank of the officer i Indicated in thin
manner, sud naval swords are ornamented differently to
military. The work put on presentation swords is often most
slaborate nnd expensive,

A New PAVEMEST, by Charles Pennington, of London,
conslets of & bud of conerete covered with an elastlc Inyer,

such ss tar sod tan bark. On this layer the blocks of stone | £

on the evening of Auguat 10, and few obseryations of mete-
ors were made. But we learn from a correspondent at
Martha's Vineyard, Masse., that, near Edgsrtown, many
beauntiful meteors were seen.

DECISIONS OF THE COURTS.

United States Cirenlt Court,~~=District of Massachu=~
sctts.
BOTTLE FPASTENER.—PATENT OF B. W. PUTNAN. GRANTED MaROR 15, 1859

AXD EXTEDED FOE SEVEN TEARS, FROX NARCEH 1S, IS7) —nEXEY W,

PUTNAX ¢4, RFERAIN D, WEATHERNEE, ¢ al.
[(Heard at Portland, Me., July 10, 1574.)
Shepley, Judge:
In the view which 1 take of the first claim of this patent, which is “form.
1og 1he fastencr at the part that comes over the cork of & plece ot wire of U
fofm, with the rpds returned and connected to the dottle, in order that the
pressure on the cork or slOpoer may canse the fastener 1o bold more secure-
1Y 80 specified,” consldering It in connection with the specification tn the
patent, IL1a not pecessery that the wire which forms the U should re-
tarnen anon {iself in & direction directly the reverse of that in which it Is
before the turn;bat i 1s & suffcient comoiiance with the first cisim of that
patent if Lhe wire, tustead of belog returned In & reverse direction from
that which 1t had before, Is returned at right avgles, or approximately so,
£0 84 10 Do connrcted with the wire which encircles the neck of the bottle
In the manRnEr spacifl si 1D the patent, 1o e construction which L give Lo
this first Clalm there can be Do question that the defendant’s contrivance
fs sa lafriogement. ‘The only question, therefore, for consideration is
whether the nrst clatm of this patent be or be not & valid claim, and that
question 1 0ne of siguifcance, principally o 1ts relation to the Allender
contrivance, The allender coutrivance was considered by the Commis.
sloner of Patents when this patent was nted The disclaimer of the
pateotoe c?un" has releretor 1o a contrivance like the Allender coutrl.
vance; and, aking that 1nto consideration, the Patent OMce granted the
tent. It bas since been sustalned by the sdjudications of several of the

ederal courtadt bas been 1n existence s long time, and {t has been renewed
b‘y thie Patent Utfien after e expiration of the original term. Unuer thete
elrcummptances LInlak this i a clear cane, In which the patontee 15 entitied
Lo the presumption, prima faole,whioh his patent gtves, aided as itls by the

lung enjoyment sod oy thd sajuaications of the ¢.urty, and is entiticd to
profection by & prelimiinary \yjunction,

1 tho constroction whileh 1" giveo of the elatm, the anly defence which
could be malntatued wonld be 1o destroy the valldity of the plalntin's
patent; and 1 think, when the pateut bas béen in existence so long, has been
resowed after a cohtest, and has beon adjudicaten 1o favor of the pstenten
Dy the courts, be is outitied to the benefit of It uoill the acjadication of

some tribunel aball decide that his pateut (s fovalid,
Kuie onse I8 pendlig o the Massachusotts ointrict, and when the court (s

o suasion thero, the order for n prollminary injunciion wili be 1ssued,
Lo not exprems wiy 0ninten ae (o the questfon which hus been presented

Lo the hearing on this 0des as (o the yaildity 0f the 1ssug of this patent,

with reference o the existenco of the Allendoer contrivaneey but,as I have

before suid, I think the
paton tos, upon well osts
sumption o bis

Yerdamin 5

aunmnnm which the Datent siands entition the
1shicd principles, 1o the benont of the legal pre.
1avOr Until that question is declded,

d and Thomas U, Dodge, far complainagy,

Thurston, tor nutendait, )

Favort.—F, Rosch, Boston, Mass.

MATTRESS, G, N. Torrance (of Phlisdelphin, "a.), London, England,
NexpLeTunesvixe Hoox.—H. Wells, Woburn, Mass.

O1L rroM PxrroLzox.—H, W. C, Tweddle (of N, Y. city), Lendon, Bog.
Paicxixo ror Borrrxs, xv0.—0. Long, Boston, Mams,

REarixe Macmxz.—W. A. Wood Company, Hoosick Falls, N. Y.
SAFETY Laxr —B. Tappan, Steabenville, Ohito,

Sorax Coxrass. —C. T. Prerson, Ramapo, N, Y.

Srxcurux.—E, D, Pape, New York city.

Sizax Poxr.—W. Atkinson, Gardoer, L1,

Srext Maxvraorvee.—T, 8, Blalr, Pittaburgh, Pa.

Tare Weavixo Macmiyz.~F. F. Burlock, Birmiagbam, Conn.
Traxsxirrive Mosic sy Ecyorncrry.—E. Gray, Chicago, Il

Becent American and foreign Latents.

Improved Fireproo! Rool.

Frederic J. Hoyt, Batavis, N, Y.— The object of thls invention is to rea-
der the roofs of dulldings In blocks, or where bullt closs to One another,
sot only waterproof but fireproof. The ordinary flat roof s bailt on
an (ncline from front to rear, and is covered with & waterproof composi-
ton. The front wall is extendod & foot or more above the roof. The sde
walls and rear wall are brought to a level with the front wall, leaving
spaces 1n the side walls noar the top, for Siting Lo Jolsts three feot apart,
on which, from front 10 rear, strips of wood are fastened on edgewise, one
fourth tnch apart. This 1s covered with a waterproof composition, on top of
which 1s placed two to three Inehes of 1008 gravel, screcnod A0 Lhat none
will pass through the openings Into the lower roof. The water passing

through this upper roof falls on the lower roof, and runs off by condactors

arrspged through the wall and Into the lower roof in the ordinary manaer,
which also serve as air holes to ventilate the space between the twe rootfs.

Tmproved Lanteru.
Dantel Lordon, Fremont Genter, Mich,—The bottom of the [aatern s
mado double, with & serlox, of holes conneoting with s hollow space for
purposes of ventllation, & chamber beneath the wick chamber, snd & tube,
connected therewith, which passes upward through the glabe, An oll tube
on the globe te the oll chamber with the wick chamber. A wick In
the end ot the ol tube may bo adjusted to allow the ofl to flow to the wick
oummber fast or slow, There 1s an inverted funnel over an opening trough
the o1l chumber conuectod with the tube by which heat I8 conduoted down
beneath tho wick chamber. A strong current of hestad alr passes up
through the opening, snd 18 cAught by the fnverted funnel, The oll i the

wick chamber 1s thus #00n heated, and the burners consequenily sfford &
cloar and bright fisme.
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t-.rovd lmnﬂlo Wulu.

Robert Nesbity, Frankiin, Pa., arsignor to himeelf and J, K, Tikiob, same
Plce.~This wedie I8 composed of two taporing pleces, triangular to
oross section, having the outer adge of each plece sarrated to prevent
withdrawal, A tapering screw engages with a taperiog femalo serew, cut
Detween the two parts of the wedge, and, when driven down, expands the
parts,

Improved Machine for Pertorating Paper.

mu A. Upson, knfield, Conn.—~This lovention cons'sts of » serial
& achineg, for perf & duplicate sots of pattern eards for jac-

qullor r fiared weaving, and for perforating figures or designs for other

patterns, some of them may be permitted to rise and not perforste, while
others are held »o as to perforate, the matorial to be perforated belng
moved against the punches. A perforated sexagon beam, termed s card
cylinder, working the pattern cards of the patern to be perforated, is
combined with the punehing machine, and fa o contrived that the pattern
oards of the psttern to be perforated or duplicated move keys (which act
% Atops Lo punches) from over the punches which are not to act,and allow
them 1o tise and allow other kKeys to remaln over those punthes which are
tonot, and retaln those In thelr working position ; or the operation may be
the raverss of this, moving Keys over punches which are to act, and allow-
Tog tho keys for punohies which are not to act to remaln stationary. After
onch operstion, there (s a4 plate =0 comdined with the working of the per-
forated eylinder. and Keys which sct as stops to the puoches, as to return
nll tho Koys to thalr firat poxition for the selection from the whole by the
next pattern oard, nod thus cause the perforation to be made (n accord.
ance with tho pattern to be dupliosted or perforated, whatever it may be,

Tmproved Sad Iron.
Charles R, Rathbun and Honry Shaw, Worcester, Mass.—The iroo has
two holes bored In (t olose togethor, nesr the center of the top, In fte Jongt-
Tudinal axia, sald holes betng slightly Inclined from each other from the
top downward. The standards are Joloted together, and below the joint
uave the vertioal portion fitted 1o enter the holes. Above the joint they
branch apart wide enough 1o recelvea wood handle, which bas a rod ox-
tondiog through it, with a serow-threadoed projection at one end scrowing
into one standard, snd & square and round projection at the other end
passing through a square hole In tho standard, and havine the cam pivoted
toits end. The cam s arranged to press the atandards toward the haodle
when turoed downward, 50 as to cause the parts to bind in the holes, snd
thus make the handlp fast to the fron, By releasing the eam. and shifting
tho round part of the rod Into the hole of the standard, the rod may be
turned to adjust the handle for holes, more or less di:tant from cach
other, or of different sizes, and to regulate the binding presaure.

Jmproved Earth Auger.
Dexter Pags, Montfeello, Town.—The sand auger (s provided with valves,
which take up the loose subwtances fed by the cutters of the auger. A
oylindrical bucket fits tightly fo a rim of the suger, and slides by means of
{ts conloal top part on the auger shaft, to which it {s firmly applied by a
satscrew. The confcal top prevents the bucket from catehing under the
curb when working fnstde or undar it, The load of the buoket 18 readily
discharged at the top of the well by loosening the set serew and rafsing
the bncket, the =and flowing Instantly ont between the aoger and the
Jowerend of the bucket. When the hucket I filled with muddy water.
the sediment closes every crovico fn the bottom and makes the bucket
thorefore watertight.

Device tor Keeping Stenm Bollors Clenr of Seale nud Sediment.

Willlam O'Brian, Mattoon, HL—The soraping frama ts composed of lon-
gitadinel bars, having eross bars firmly riveted or bolted to them, The
two cross bars at the ends of the frame are provided with eyes, Station-
ary rods are attached to ‘he sides of the boller, which support the frame by
means of these ayes, The frame, as & whole, la an arc of a ofrele of o diam.
eter corresponding with the bafler, Sorapers are attached to the bottom
of enoh cross bar, which. as the frame Ix moved back and forth, are placed
%0 5% 10 Jusk olear the bottom of the boller snd scrape therefrom any sedi-
ment or xcale which may settle on the bottom. This frame {s operated
from the front of the boller by means of & rod, which passes through the

. head.

Improved Riding Plow.

John H. Payton, Rantonl, 111, —Thix Is an improved riding or sulky plow,
80 conatructed that (1 may be readlly adjusted to plow deep or shallow, or
to tnrn & wide or & narrow furrow, and may be essily rafsed from and low-
erad tnto the ground, Thae ontter in rigldly connected with the axle, 5o as
to ba entirely independent of the plow, and A0 as to be held firmly to its
work.

Improved Gang Plow,

Finley R. Crothers, Sparta, 1,—This improved gang plow 1s so con-
structed that the plows may be readily adjusted to cut wide or narrower
farrows. The tongue may be moved toward either side, 10 adjust it for
three horses while Keening 1t parallel with the line of draft. sud without
moving the line of draft from tha center of the machine,

Improved Car Coupling,

Theo. T. Shotwell, Orage, Towa.~This Invention relates to mesns
whereby great simplicity, efioloncy.and economy are imparted to the ordl-
nary esr coupling, by disnensing entirely with the complication of par's
now {o nee and combining & roupling pin and crank shaft so thatthe former
15 hold up by & weight orspring, ylelds to the pressure of an Incoming Mok,
and rises 10 lock the 1in¥ &% 5000 A% the Iatter has ceasod to bearupon it,

Impraved Nolt Heading Machine.

James and John Kennedy, Piainville, Conn.~This Invention consteta in
several important ch s in the inary hi for making square
necked bolts, wheraby the machinery s stmplifed and rendered leas 11sble
10 senident, while much greater uniformity and \} in the

S cientific merican,
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Improved Corn Dropper,
Richard Peter Montague, Whitlay's Point, Hl.<The frame of the device
conslats of two side bars and two cross bare framed (o esch other. To the
axle ls attached & oylinder, In which Is formed a z/gzag groove, the sides cf
which are coneaved to receive tha ball pivot, which revoives upon & bolt
Attached to the end of o laver, o that the sald lever may be osclllated by
the advance of the machine, The lever osciliates upon a long bolt, upon
which s placed a colled spring, which holds the satd lever down to (ts
place, and the elasticity of which allows the lever to move up and down
upon the bolt as the device changes s position In passaing over uneven
ground. The forward end of the lever Is pivoted to the dropping slide of
the planter.
Improved Harrow and Caltivater Teeth.
Stephen J. Nason, South Berwick Junetion, Mo.—This lnvention connists
10 & double harrow tooth, pivoted #o as to be self-adjusting and self-sbarp-
enlog. The teetn are made double, and the working parts are made In the
shape of right angled triangles, placed with thelr inclined sidens forward,
The trisogular parts are paralie! with esch other, and are connected at
thelr upper edges by a p'ate, which (s pivoted at ita forward part to the
harrow frame.
Improved Damper.
Matthew Howles, Hamilton, Csnsda.—This Invention consists of a
damper which is welghted at one side,and provided, at the outside of the
pipe, with a potched disak keyed to the projecting end of the shaft, A
sliding bar Is gulded 1o & case above the disk, and engages the notches of
the same, 50 that the damper is retaioed securely In apy desired position

thereby.
& Improved Senl Dip.

Beojamin F. d. L + Ohlo~This Invention relates to and
consirts In means by which gas may be transferred from the retorts to the

condenser or gas maln, with great facllity, dispated, and convenl .

Improved Washing Machine.

George A. Newell, Wilmlngton, and John N. Stallings, Kenansville,
N. C.—An the water bolls, {t 1s forced up the sides of the boller and clothes
holder, snd thro@eh holes upon the clothes, which will scon become sata.
Tated. Tha squeezer, as it vibrates, expresses this water, which serves as
a vehicle for carrying dirt into the bottom of the chamber, from whence it

lnunved Gnn Rnnlu(".

Jules Anselme Crété, Corbetl, near Parte, France.~This s & reguistor
for gas and other fulds, o which & ball ts confined in & tabe through which
the Nuld passes, And riges or falls ad the prossure 18 grester or less, thus
obstructing the delivery. The spparatus cousiats of & chamber fittad on
the gas burrer, the water pipe, ete., sod formed at {ts upper part with &
contral channel of definite seetion, on the Inter strface of which grooves
or recesses ara formed, which Incresss the sectlonal surface thereof,
The number and section of these Kr0oves or reeesses 14 so caloulsted

through the grooves (Which conatitute so many distinet passages leading
to the burner proper, or to the water ontlet) only a desirod quaniity of
A8 Or water: Or, in other words, tho reguler delivery. The lower part of
the central chanpel (s conteal, and the body of the ragulator 14 50 set that
when the delivery of gas or water Is ahiat up, & small sphere rests on &
poat at o certaln distance beneath the eylindrical portion of the ehannel or
passage. The seat coneists of two or three plos, which retain the sphere
above the center of the fnlet pipe without cloatng It completaly, leaving
around the samne free passages, while the space betwean said shar and the
grooved channel forma a case or chamber, into which the sphere can rise.
The operation 1s as follows: The delivery cock baing shut, the sphere
stands resting on (ta seat. If, now, the cock Is opened, and ths pressars ts
superfor to two Afths of an ineh, the sphere then will rise, and, gotting
near to the conical part of the central channel, will g've secens to the
purner of only the qusntity of gas pamving through the grooves iu ssld
channel and the anunlar section exinting brtween sald sphare and tha
channel surface. Should the pressare Increase, then the sphore will nar-
row more and more the annular space, #0 far as to completely snnul It,
and the gas will then escape only through th grooves, which are adapled
for delivery of & yolume of gas suficient for the normal consamption of
the burner. When the pressure subsidss, the inverss effect will be pro.
duced,the sphere loweriog and thus increasing the escape section. Whep
the pressure gets beneath two ffths of an inch, the sphere will deop
again Lo 1te neat, and the gas will escape through the entire channel and
1ts grooves,
Improved Pocket Hook.
Dantel M. Read, New York clty.—This invention consiats Inan improved

will flow back, throngh covered holes, to the boller. This s contd
until all fmpurfties are eliminsted from the clothes.

Improved Sewing Machine.
Sllas H. Hall, Ottaws, Kan.—The needle has (ts shank fiattened on one
side, the socket being of correspond.ng form; and a noteh, In the side,
recaives a slide to hold 1t from dropping out when the set screw Is loosened.
The detachable head holds the needle 50 a5 to osclllate {t s little, to adjust
and line the eye properly. A setscrew, for fastening theneedlo In the head,
passes through a slot 1n a spring, hanging down from the needle bar, and
preventa the head from turniog oo far. There {s a clamp and & thumb
screw, for [ ing the p to the p bar by secaring a stud on
the presser in the eye of the bar, 50 that the presser may be changed with.
out the use of a screw driver. There Is a horizontal slfde In a groove, In
the side of the stationary arm, with s stud pin, which enters A curved cam
slot and operates the needle arm. The slide Is worked by A crank on the
top of a vertical shaft, which s to be turned by a disk running agatost the
driving wheel, to be turned by friction.

Improved Center Piece and Cover for Cooking Ntoves.
Mary L. Melville and John S. Kidd, Brookiyn, N. Y.—It Is proposed to
coustruct pot holes in the top plate in clusters with one or more stralght
sldes, according to the number of pots to be clustered together, and thus
adjust them £0 that the whole of the middle portion over the hottest part
of the fire will be covered by the pots, baving flat sides and stanalog close
together, and all of the avallable portion of the heat thereof will be util
1zed. The wnvention also rel to hf covers to the stove, 5o that
they may be turncd up snd rest on the edge by the side of the pot, and
thus save the labor of 1ifting them oft and on the stove. The jolnts or
ninges will be on the straight side: and where two or more holes are used,
the covers will be jointed to the cross pleces, 50 A8 to awingup between the
pots.

Improved Wheel and Axle tor Vehicles.
Sylvaster H. Dafley, Olcott, N, Y.—The whoels which revolve upon the
Axle sre made with wide rims projecting upon the outer sides, and having
gear teeth formed upon thelr foper surfaces. The journals of the axle
project upon the cuter aldes of the wheels, and are squared off close to the
body of the sald wheals, to it Into square holes In the center of bars,
which are placed .n vertical positions, and to the arms of which are st-
tached gudgeons, upon which revolve gear wheels of a diameter egoal to
sbont one third the diameter of the wheels, The teeth of the lower whee!
mesh Into & gear wheel which raps upon the journal of the axle, snd s
formed with a sleeve which extends out nearly to the end of the journal of
theaxie, Upon the aleeve, close to the wheel, Ia placed 8 gear wheel, the
teeth of which mesh Into the teath of the upper gear wheel. A spriag Is

fastening for pocket books, etc., in ahich & part of the matn plate ls movs -
ble, and hias teeth formed upon 118 taner edge to take hold of the cateh at-
tached to the fiap of the pocket book. The sliding part has an arm, the
ends of which overiap tha plste to keep the sald part in place. The sitding
part e moved back by a Xoob to unfaaten the cateh, and s connected with
the end of the arm by s pin which pastes through & slot In the plate. The
sliding part is held forward by a spring.

Improved Artificinl Stone.

Ernest L. Rapsome, San Francisco, Cal,~This s an Improved process for
indurating snd removing the excess of molsturs from artificial stones by
the ald of heat and molstare. If the stone contatns soluble silics, It is first
fmmersed In & solutfon of any of the componnd silicates, The msximum
temperature of the solution should be about 213* Fah, When the stone
has been vubjected s sufficlent length of time to the action of this batd,
the stones are removed and placed Ina separate vessel, The stones ars next
surrounded with an atmosphere of adout their own temperatars, which s
moistened by steam, the object befng 10 obtain & greater quantity of mols-
ture o the at ph surr ding the stone than would result from the
conversion of the moistare fn the stone to steam, After malptalning this
molst phereats t ure long enough t5 convert the molsture
in the stone to steam, the amonnt of molsture s gradually reduced, while
carefully regulating the temperatare. Artificial stons which does not con-
1ain soluble silics need not be subjacted to the hot bath, hat will de sea.
soned and indurated by dbefng subjected Lo the molst atmosphere and sub-
sequent dry heat. By theadove described process the surface of the stone
1# speedily tndurated, while heat and molsture are convenlently conveyed
1o the mass, and by the use of the atmospheric treatment the obznoxious
surface cracks, conszquent upon variable sarinkage of the msss, sod so
frequently met with {n artificial cement stones, are prevented.

Transparent Fluid Compound for Engraving Parposes,
Frederick Diffany, Newark, N J.—This compound is used for engraving
with the sand dblsat when & Jargs surface 1s reguired to be cut Away, soch
a3 tnbracelots, watch cuses, ete., for exsmple. When 1t 1s destred to orna-
ment & hracelet, the pattern fs drawn with the compound, snd such vor-
tions covered a% may require to be left untouched by the action of scids or
the sand blast, The plece of metal thus prepared Is set aside for & fow hours
until the compound stiff ns, when It 14 ready to be treated with the sand
blsst, which will rapidly cut away all such parts left uncovered. The com-
pound is composed of benxzive, ether, spirfts of turpentine, !ndia ro dDber
shellac, dragon’s blood, mustie gum, and alkanet,

Tmproved Medieal Compound or Salve.
James W. Miller, Leeasurg, Tenn ~This iaveation consi*'s of & com-
poand composed of slippery elm bark, the nlant known as ltfe everlaating,

cofled around the ouler part of the sleeve. By this constr as the
vehicle is drawn forward, the draft applted to the axle will act upon the
upper part of the wheels, 80 that lass power will be required to draw the
machin : than would be necessary were the wheels coastructed In the
ususi way.
Improved Feed Gage for Printiog Presses.

John H. Pinks, Woodstock, VL.—This Invention consists of a pair of
registering cages for recelviog and holdiog the naper sheets to be printed,
mounted on jointed arms which a*e pivatad to the tympan clamp, and so
contrived that they can be shifted to hold paper of any size that can be
printed In the press.

Improved Clothes Dryer,
Deanis L. Huff, Bay City, Mich,—~There (s & disk to which the arms are

ture (s attatned.

Improved Car Coupling,

Datly 8. Moore, Chicazo, I1l.—~This fuvention relates to that particulsr
class of car couplings wherein each drawhead Is providad with a horn over
wh'ch the Hak s p 4. Theln 1 sts ln novel means for auto.
matically coupling with such s device, and aleo (0 means wheredy the
drawhesad may be batter sdspted to this mode of coupling.

fmproved Charn.
Nathan'sl Ewing, nounnn. ‘l’exu ~This fovention relates to

ched 80 as to radiste from the center, and by which they aro mounted
on the top of the post, 1o revolve harfzontally. Tho sstd dlsk is provided
with s spindle, This disk covers the sooket In the post,and prevents it
from fillleg with anow and water, by which the spindle would otherwise
freeze fast (n cold weather, To secute the arma to this diak, tha cars on
the upper side st the edge and the boss at the center are provided, and a
hole 18 made tarough the sars and othears through the doss, colnciding with
them radially, descsnding from the sars to the center of the boss. On the
ander side of the diak sre strengthening ribs, which unite fn the sptudle at
the center. The poat has strengthening ribs and a streagthening collar

whereby the dsabhers of p msy bhe speedily. conventently, and
mulyw’uw to m quantity of milk which constitutes the churnfog
At any one time. and also wherehy a defachable churn 1taslf may be eastly
and securely fastoned o a frame Just previous to the commencsment of
the churning opemtion.

Marfucing Sheet Iron te Wesemble Russin Iron.
John Stackhouse, Allegheny, Pa.~The sheets of ord'pary Iron of good

ound 1t st the b of the where 1t {s subject to the greatest
strain by the spindle. ”

Improved Cottan Press.
Jobn Gramelspacher, Jasper, Ind. —The follower s attached to the oross
head, and both are worked by rods, The Iatter are operated by levers and
crampiug pawls. There are also griping pawis for holding the rods 'while
the griping pawls let go. The cramplue pawis are connected to the levers
by & yoke, and they have & spring undor them for throwing them up, so as

ana’l'y are piaced In packs of four sheeta, and | dins tion af
oxalle actd apd water. When the fron s heated, the waler avaporates,
Jeaving a alight fim on tha surface of each sheet of tron, which Is von-
wvertad 1oto carbonto actd gas. This gas combines with the iroti, and hard-
ons the surface. The surface of the fron s, consequontly, left vlean, and
takes & high polish when shects are rolled, the iron resembling the beat
quality of Hossts sheet fron,

Improved Water Wheol.

John W Hoss, Delphios, Ohlo.—~This Invention relates to a turbine wheel
1n whioh the buckets are arranged to sdmit the water at an angle of nloely
degrees, bet ween & horfzontal and & vertical line. The bucke!s are formed
At the upper end on the lnner curve of this dome-shaped chinte rim, and
Lhay are conosvod In croms section an & radius & Jittle ller than thelr
breadih of tha tap, Froui the top thay widen downward. so that from the
quarter elrele of (he top they Increase to oearly three quarters at the
lower etd, by thelr spiral gurve. thay come to the form of sn
nongut trongh, from which they disshargs the water directly downwarg,
Ny thie earesd or dom e shspad form of the chute tim snd the upper end of
tan buskets, conblaed with the concsve slispe of the body of the buckets,
the water (s delivered to tha whael, Bowlag direct and I8 solid oolu;u.u

1o rel the grioe on the rod; a140 ta mise them for taking hold again as
2000 a8 the lavers Lot gwo, The pawls are coupled ta the frame by the Jnk,
wnd held by & rpriog, so as (o grips the rods and hold thom sgalnst golog
back. A yoke is provided with each griping pawl to hold it down Agatast
(ts spriog and prevent 1t from griplug when it 1s desired to ratse the fol
lower. Dars are sttsched 10 the two sides of the preas osse, with hales at
tho alots 1o the atdes of the case, 1o Introduce rods above & quantity of
pressed material, notenoogh foracomplete bale, 10 prevent It from spring
fog up while the follower s ralaed Lo press In another portion.

tmpreved Barrel Head,

Owen Judge, Carbondale, Ps. The head of (his barrel cousista of four
pleses: two prineipal pleces which are 50 much less than semiotreles that
they may be crowded from the middle 1o the right snd left fnto the crome,
and two short pleces of suffiolent width to complete the head, but counent.
1ng Aud Iapplog at the ceuter, The luner edges of the principal parts are
beveled. The smaller pleces Are beveled (o At this space, 8o that when
thelr oater enda are placed fa the eross, Aud thay are forced dowsn by the
central bOIL, LROY Act like & Wodye L0 press tha parts laterally, while mak,
fog tight Jolnts with thom (o the middle of the head. A not pinte s frmly
attached to the coater of au auchor plece, 110 thtas lock 1s serewed which
forces down the pleces to & lovel and farmas & Ught head,

1 tops, and pure spriog water, These logredients are bolled down,
then beef tallow, motton tallow, English rosin, deeswax, and neat’s foot
ofl are added. By this mothod a healing=:alve is pro duced, whieh Is & reme-
dy for all descriptions of sores, wounds, brutses, ete.

Tmproved Plane Stool.
George A, Ramsoyer, New York clty.—Tha atan dard, which is supported
at the ends In the cross Darsof the stand, hasthe nut Gtted on 11, The
nut s provided with the branching arme, which extend above the upper
cross bar and support the seat suficient!y above it to allow the becsssary
play (or it to be adjusted to wvary the hight, A frictfon pawl holds the
seat, by bindiog the nut on the standard, and Is 5o arranged that the dawn-
ward preastre on {t by the standard causes It 10 gripe the standard and
bind (tfast, By lfting the seat up, tha gripe of the paw) Is destroved, sad
the soat may be ralsed without manipulating the pawl, dut to lower the
soAt the pawlhas to be held away from the standard. The seat may thos
besdjusted much quicker than with a scraw, aad without revalving it

Improved Manufacture of Friction Matohes,

Josd J, Machado, Iavana, Caba, —This Invention consists of 1he prepa.

ration of the matches with a P fon pot lladle to ignttion, exsepton
# prepared surface of amorohous phosphorus, in such a manner that part
ofthe mareh (s covered with a slowar burning composition, while the pafot
or end {a prepared with greater affiaity to the sarface for mora repid fent-
tion, The sombustidble composttion s mada eatirely waterproof by dip-
plag 1t Into a solution of aleohol and tapnic acld,

Improved Drivisg Rein.

Stillman E. Mathows, Chaska, Minn, — [his laveation consists of reins or
8 cord connected to them, arranged through the bit ring, around the bit
and under the ander Jaw, from ans slde to the other, o that the strain
tends to gripe the Jaw very firmly between the DIt aud the part passing
unider the jaw. By this means s powerful effect 18 produced on the horse,
kreatly interferfog with bis running. It is also proposed to couneet the
reing 1o tho bit riug by other safoly straps, o come (oto sotion fa ease the
aforesatd oord bresks,

tmproved (iraln Separater. p

Frank Johuson, Frederioksburgn, Mo.~To the vpper forward part of
the shoe Is attached & board upon which the straw and graln are recelved
from the thrashior. The upper part of the receiving board ls ¥iationary,
and the lower part may be hinged to ssld upper part. Tha lawer wdge
Or the lower part s seotred adjustably to the shoe. To the adjustable
board aro attached fagers about three inehes Apart, sund two feet (n longth,
along which the straw siides while the gralo deops throagh, To the shoe*
balow the Qugers, Ieattachod a frame, to which are attached short tongues,
Whichonter grooves In tha sids boards of the shoo, a0 that (he forward end
OF aald frame may be sdjusted higher or lower by shifuag It from one to
abother of sald Krooves. Toe rear end of (he frame 18 supported by
bolta, which pass through the ahos, To the slde bars of the fraue sre At-
tacked Gross alats, which are srraoged oge (neh mmmm
wdge of each rear slat ous ball an tneh below the rear edee of the nex
forward slat, To thelr Tear sdges are sitachad wires abous ane

Of an luch apart, sud which project about four : \
editen Of the alate Ao WA thicker and are baveled off, 46

#

whioh 1t ls most elfeclive -

e grain to pase LErOuRh, a8d also 10 give tha Hiast ;
Uon 1o blow off the ohal, .“.., :

that, supponing the ceotral channel Lo he obatructed, there will uu'
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eive and atate whore and how long he has
been the business, Address John 11, Thotas
& Co. Dayto
‘anted er of coal conveyer,
Jlu 7 Rose 81, New York. )

Ol Bastery Zinc Bought—7Te nd
#’Lﬂﬂ battery p\:-gs.h mm ng town
iﬁ“dﬂmmuo&o.o.n.mnun:-
colve prompt sttention. Thos. Mnns, M1 Leonard §t.,
Willlamsdurgh, New York.

Manufacturers of Seroll Saws, send elrou-
lars to J. A, Fiold, P. O, mn.m-.;u Qu
Compound Propeller Pumps,for Mines,Quar-
ries, Canale, snd Irnigating purposes. Circalars on ap-
plication to Hydrostatle and Hydmalic Company, 913
Ridge Aveaue, Palladelpbia, Pa.

To Manufacturers and Amatenrs—Solutions
for covertng all kinds of metals with different metal,
clther by Eleotro Mattng or chemical process, Always on
Rand, with reifable direction for use. Addross Alb.
Lovie 22N, &b St,, Philadelphia, Pa.

The TaperSleeve Belt Pulley cannot be
thrown oul of dDalaace~hat 5O Keys or Key seats Lo mar
Eubs or tn)ore shalting—no sot-screws to catch clothing
or beitiag, or, 1n silpping, to ring shaliing. One Pulley
sont on trial to any part of the U, 8. A, B. Cook & Co.,

Etie, Pa.
A cheap and efficient roceipt, and plain di-
rections for removing scale from ers, and Keeping

them fres, will De sent for 20 cente, by H. F. Heary, Box
320, Pricsdargd, P,

A Stationary Engineer wants a Situation ;
will take charge of oot or more Esgines. Can give the
bost of referesce. Address K. F. Shaw, 117 Soath Second
St_, Pallagelphis, Ps.

Wanted—Agents to sell territory for Hoyt'a
Fire and Water Proof Roof, noticed 15 this week's List
of fMatests. Address, with stamp, F. J. Hoyt, Bata.

v, N.T.
and Builders, send to Charles

K. Bull, 338 Broadway, for Cstalogue of Pholographs of
New York Oty and Central Park.

For Sale, Ches; hand Machinist's
Tools, D. Frisdle & Co., New flaven, Conn.

Pattern Letters and , to put on pst-
terns of castinge all sizes HW. 2 Senoca Fall, N, Y.

We make to Order Iron and Steel Drop
Forgtsgs of every description. B. A. Beloea & Co.,

Danbury,Cosn.
Wanted Agents Asbestos Felting Co., 316
Froot st New York,

A machine that mmui pays its cost in 30
days® Made by H rey e Uo., Keene, N, H.

% H.P. Baxter Engine, Allen’s variable Cut-
off, 11x¥, Todd & Rafferty 3Sxil, {5 others, new and 24
band, with Upright sod Horlzontal Botlers Steam Pampa.
&c., each folly warnanted. Wilsos & Boake, Water and
DoverSts N, Y.

A few copies of the Manual of Power for
sale, Price §3. Address Sam'i Webber, Manchester X H.

For Sale—Lathes, Drills, lot of Machine
and Boller Tools. W, McCollum, 333 Pearl St., N, Y.

For Solia Wrought-iron Beams, etc,, see ad-
vertisement, Addross Unlon Iron Mills, Pittaburgh, Ps.,
for lithograph, eic.

Steam Air Pump Wanted—A good Second-
Hand Steam Alr Pamp, capable of s pressure of at least
@ponnds. Address J.Barnard, 3180, 34 st Camden,N.J.

Button-Hole Worker—Patent for Sale—
Sample worker sent for 18¢. A.W. Webster, Ansonts Ct.

Wanted—Cirenlars and Price Lists from
Makers of small Water Motors, sultable for running
lght machinery, Address Porter Blanchard's Sons
Coucord, N. H.

Safe lnvestment.—For Sale—Big Muddy
Coal, Timber, and Farm Lands. The whole or one Inter.
ent In JM 5 Acres of the Big Muddy Smelting Cosl Lands,
in Jscksou County, Ilinols. Veln Jand § foet In 80 foet
from surface ; five tmproved Farms ,with 246 aeres under
fences; Tunber, such as White and Purr Oak, Walnot
Popiar, Ash; belng 800 acres. The Timber slone will
ey for the land. The 88, Louts snd Calro Rallroad runs
through sald Isnds, two miles from Murpuyeboro, the
county seat of Jackson County, (il Wil sell the whole
for §53 per scre, snd take Balf or one third lnterest,
Address Dotwchatz & Abend, Owners of threo Mines (o
Bt. Clalr Co., Nitnots, Pelleville, 82, Clalr Co., (lls,

Desne's Patent Steam Pump—for all pur-
poses~Striotly fret clase and rellable. Send forelrcalar,
W. L. Cliaso & Co., 93 & 97 Liberty 8¢, New York,

foning Ringa of a Superior Quality—
M suu(E: Kiog Co,, pﬂebmn&m. Mans,
Send for samuple and price Hst,

Wanted—The Manufacture of 'Specialtios”
wade mostly of Wood. Bsyer & Co.. Meadville, Pa.

The Pickering Governor, Portland, Conn,

Portable Engines 24 hand, thoroughly over.
Banled at i Cost, LM Shearman, 4 Cortlande 88, K.Y,
The lmhvod HnullnL Cutoff Engine—The
Choapest, » Ahd Most Feonomical steam-power in
the Usnlted States, Sead for eircular. W, L, Chase &
Co., 9 & ¥i Liberty St Now York.
Mochanical Expert in Patent Cases, T, D,
Stetaon, ¥ Murray 8., New York,
Gas and Water PI'po. Wroaght Iron, Rend
for price list to Balley, Farrell & Co,, Pittsburgh, I's.
Forges—(Fan Blast), Portable and Station.
sry. Keysone Portable 'Zm Co., Plllun;»ln. l'u‘? o
Pollors and ines, Becond Hand,
4 'om.nculzltuflu York. ok
Tha “Belontific American” Offics, New York,
s ftted with the Mintstere Electric Telegraph, By
tonching Uithe Wations on the desks of the mansgers,
dlgnals are sent to persons In the varfions departments
of ™he eslabilabhmant. (hesp snd effective, Bplondia
for sbops, ofioes, dwellings, Works for any distance,
Price 05, F.C. Boath & Co., 30 Brosdway, Xew York,
Makers, Bead (or fres Mustrated Catalogue.

All Fruitcan Tools ¥ ermecate, Bridgeton N J,

Brown's Coal & Contractor’s Ap.
paratos for aad convoring materisls by tron
“.:, ';;ﬁ“ﬂ'u & Do, 414 Water ., New York.

or Wheals Machi
send 1o the Union Bous Co,, m-.‘:?u.. txu:::?r:
Lathes, Planers, Drilly, Milling and Index

Machines. ooall, Lineoln & Co., Uarifurd, Conn.

dranlic Presses and Jacks,

..:’La K. Lyon, (9 Urasd Btrest, Icu::-:ll.‘ iy
Eloetric Bells for Dwellings, Hotels, &o.—
Mast bie and cheapest flotel Aw » Cheap
Lelograph ouifta for learners. Ioa'ta for Privats Lines,

Srientific

Engim:: Bollers, Pumps, Portable Engines
Machiniste .l.z.i'.,ltﬂnn‘::. 43 Cortlandt St N.Y.
Dies and Fruit Can Tools,
uzo:\‘v’mmmm Plymouth & Jay Brooklys N.Y.
Prico only three dollars—The Tom Thumb
Riectric Telegraph. A compact working Telegraph sp-
pamatas, for sehding ki ta, tho
electrio lght, giving alarme, and yarious other purposes.
Can Do put In operation by any lad, Includes battery,
xey snd wires, Neally packed and sent to all parts of
the worst on teceipt of price, ¥, C. Beach & Co., 33
Broadway, New York.

‘s * Little Giant"” Injectors, Cheapest
nakgo.n.lony Foeder tn the m!m. W. L. Chase &
Ce. W, 96, 91 Liberty Streel, New York.

For Surface Planers, small size, and for
Box Qorner Grooving Machines, send 1o A. Davis, Low-
o11, Mass,
Diamond Carbon, of all sizes and shapes for
driliing rock, sawing stone, and tarning emery wheels:
also G * IMamonds, 1. Diekinson 6 Nassaa SLN.Y,
Peck’s Patent Drop Press. For circulnrs,
sdidress Milo, Peck & Co,, New Haven, Conn
Small Tools and Gear Wheels for Models,
Liat tree, Goodnow & Wightman 23 Cornbill, Boston,Ms,
The Fronch Files of Limet & Co. are pro-
sounced superior to all other brands by all who use
them. Decided i} and derate cost have made
these goods popular. Homer Foot & Co., Sole Agents
or America, 2 Platt Street, New York.

M . Wrecking, Pumping, i , OF
Irrigating ln«y.ii.o‘r sle orpu:{ Wm
ment. Andrew's Patent,inside page. o
Automatic Wire Rope R. R. conveys Coal
Ore, &¢.. without Trestle Work, No. 3 Dey street, N.Y

A F. Havens I'J‘ghu Towns, Factories, Ho-
tels, and Dwellings Gax. 31 Dey street, New York.
Best Philadelphia Oak Belting and Monitor
Stitched. €. W, Arany, Manufacturer, 301 & 308 Cherry
§i.. Philadelphia, Pa. Send for ciroulsr.
Temples & Ollcans. Draper, Hopedale, Mass
Buy Boult's Paneling, Moulding, and Dove-
talling pe. Send for and sample of work.
8. C. Mach'y Co.. Battle Creek. Mich,. Box 2%..

G. X. D. will find directions for removing
stalns from cloth on p. 171, vol. 3.—C, N. F. will find
directions for preparing samach on p. 71, vol. 30.—G.F.
will ind » recipe for printer’s lok on p. 154, vol. 30, ard
directions for galvanizing sheet fron on p. 53, vol. M. —

[AuGusT 29, 1874.

.

American,

_—__f—__
L.C. T. asks: With what tastoless compo
sition ean I coat the tnside of & keg to make I alr and
gas tight ? Thave tried rostn S parts to 3 of heeawsx,
melted and poured ln, but withont amy good efiect. :
hink that the heat from the componition causes shrink-
{ng of the staves, which cannot be tightened alter the
cowposition sets or cools. A, Take an aqueons solu-
tion of gelatin, about 1 quart of gelatin to 3 quarta of
water. Heatthe barrel and pour In the golstin solutlon
bolling hot. Revolve the casks several times until you
are satisfied that the gelatin has reached every part of
ihecask. Draw off the remainder, Allow the eask to
become cold. Then pour a solution of tannin In water
(810 the eask, (s the same manner as (he gelatinaxcept
thatduring this process everything must be cool. Draw
off the tannin solution and allow the eask to remaln un.
Alsturbed for two or three hours, when you have a solld
coating, upon the inslde of the cask, of tannate of gel-
stin,
How can 1 make root beer? To make root bheer, take
5 rallons of molasses, add 10 gallons of water at 60 Fah.
Let this stand 2 hours, then pour (nto & barrel, and add
powdered or brulsed sassafras and wintergroen bark,
oach % 1b., brulsed sarsaparills root 3 1, , yeast 1 plot,
water enough to fill the barrel, say 23 gallons, Ferment
for 12 hours and bottle,

J.T. P. asks: 1. How much greater would
be the heat n s box, filled with steam through a perfor-
sted pipe, with the pressure In the boller at 40 Ibs, than.
At207 A. Temperaturcat 40 Ibe. would be 247* Fab.:
At20)bs.,259° Fah. 2. Is there any Instrument for
measuring theheat In such & box? A, The tempera-
ture can be od with ather ter,

J. B. R. asks: What is the best method of
extracting tannie acld from new white osk wine casks,
20 as to mako themperfectly wine clean? A. Etber Is
the best solvent, but belng expensive you osn use alco-
holin 1ts place. The alcohol can be used again, If purl-
fied by distillation.

L. G. D. asks: How can I prevent the bodies
of butterfiles and moths from becoming sily, and secure
those that are already olly from becoming more so? I
do not wish to cut out the lntestines, as that makes the
body look unnatural. A, Soak the tnsect In benzine by
dropplag the Mquid upon its thorax, continulog this
until the insect 1s thoroughly fmpreguated even to the
tips of 1ts wiogs; then dry In the wind. Pin Lhe lnsect
under s window ralsed a fow inches, or any other place
where a sufiicleat draft of atr can be obtalned. The
moth should be placed with its head polnting loside, so
that the {nrushing alr may blow up the feathers of the
insect and prevent them from becoming plastered or
stuckto esch other,

S.L.asks: Can you give me-ulnu: e pro-
cess for making bone b or animal charcoal, tsed In

« W.C, wili find & recipe for gel (1t

L3 )
on p. 27, vol. M, and forcleantng brass on p. 102, vol. 25,

J. 8. saks: How small & circle can & small
locomotive turn on without cansing friction enough to
overcome the power of 2one {nch cylinders? The drivy-
ing whetlsare § inches tn dlameter and 6 inches between
esch driver from to and M fnches from
the hack driver to the forward trock wheel. The truck
wheels are { Inches from to . AL Itwill
depend upon the play of the wheels on the track. You
canstrike arcs with different radil, and determine the
quostionnftors few trials. By making the Intermediste
wheels without fianges, you can turn the logomotive in
& very ahinrp carve.

R, M. says: The present method for saw.
tog marble s with sand and water, scted upon by a soft
fron blade. 1. Canthe teoth of a steel blade be hard.
ened enough to saw marble and staud the wear for any
time? A, Ithasnotbeen found practicable. 2. If thiy
would not answer, how would It do to use the steel
Diade lustead of the lron, ax we could put & great des)
more pressure on tt, and natarally do morosawing # A.
There would not e any advautage, in our cpinton, We
belleve the dismonds are the only cutters that are prac-
ticable,

J. B.F, R, usks: How long do you suppose
& vacuum could be walntatoed if formed In an sirtight
eylinder with a rubber leather platon? A. Por ever,if
thecylinder were perfoctly afrtight,

J. H. A, neka: What is the rule for calea-
Iatiog the blow of & steam hammer? We inve a 800 1bs,
steam hammer with a 5 {uch cylinder and 12 inches
stroke, workingat s pressure of 100 1be. to the square
foch, What Is the welght of the blow with the hammer
working at full strokc? A, We do not know of any rule
by which you can ealenlste this.

R. G, R.asks: Can you inform me of a
cheap mothod of consuming the smoke, or partof It,
from soft conl, In s farnace uncer two tubulsr bollors
42(nches by 12 Teet each? A. A common plan, which ia
frequently snocessful, Is to sdwilt sir to the products of
eombustion, after they leave the furnsce. Others ad
mitalr to the furnace.above the fire. You will find »
great deal of interest, in this connection, In Mr.Charles
Wye Williamas' works,

V. A, sayn: I have lately had an argument
with a friend on the subject of the ball dropped down
a hole through the earth's dismetor. The subjoct, bo-
Ing copjectural, eannot of course be submitted to ox-
perimental research ; but tussmuch as same of tho well
known prineiples of matter may be fnvolved, we have
agreed to ablde by your opinion, e asserts that the
ball, on arriving st the earth's center and lostng Its
welght, alvo Joses (ts momentum, and will come to rest
without passing the earth’s center, | am inelined to
Glangree with him on the ground that his sssertion s st
YArisnce with the theory of couscrvation of foree, and
am of the opinfon that the ball will orclilate for ever
from eud 10 eud of the dismeter provided that frietion.
sl or retardiog media, such s+ alr, oto., be oxeluded.
Your opinton ts reapectfully sought on the question,
A. Wao lnellne to your opinlon.

W. B B, asks: 1. Is the use of tobaceo by
smoking ILinjurions to the taoth? A. Yeu, 2, If &0,
What part of the tooth does It Arst alfcot? AL It affoots
he upper part of the teeth, nesr the gums, 5, What of.
fect doss 1t bave on the brain, (M any? A, There is v
Aoubt that the use of tobaoco has an tejurions offect up
onthe brafn, * Todaceo smoking exclles an Athundant
secrstion of mliva; honee some persons malotaln that
LObascn smoking alds digestion, SmoXing sets on the
Intentl A% A rlight purgstive, and no doabt s pipe or
elgar smokad aftar broakfsst 18 benefolal to somea pers

sons, Bmoking 1o exoess (s no doubt o very harmtu)
BANIL § 1L dlsorders digestion, ereatly lessens the Appe
e, produces mueh resticasnoss at oight, and woskons

both mind snd body, Chronie pharyneitis, sod ehronie
Ayepepnia b soma Instances, may be clearly imsced 10
snONIng In exenes, Bvon amaorosis is said o be some

thmet produced by excessive smoking, KOIHKar teaches

Gas Ligitiog Apparstus stc. J 1L Heesdn 5o Clovaland, 0.

that nleoting quickly parslyzes the besin and desty oys
voluniary movemant,"—(Ringer,)

the manaf; e of blacking ? A, Put clean bonesln s
crucible, close, and expose to & heat till ealcined
Cool the crucible, remove snd powder the conteats,
wash them (n warm water, and dry.

G. B. asks: What i the process of stain-
1ng glass, yuch ax Is used for church windows, ete.? A,
The different compounds for palnting on glass are glass-
et of easy fusion, coloted with ground metallic oxtdes
and 1ai4 on the glass with spizits of turpentine.

Wil light, in passing through such glass, assume (s
color and transmit It to any object upon which it may
be reflected? Will liquids so transmit their colors ? A,

C. H, 1. asks: What is wire drawing in &
steam ongine ? A. Itisa reduction of the pressure of
steam by contracting the opening through whieh i
Passcs,

How (athe hsmmer test applied to steam bollers? A,
By tapping the boller gently with slight hammer, and
Judging by the sound whether the iron has deterior.
ated,

B, axks: Te notan asymptote a line which
approsching a circle, continues to Infinity 'nhn‘.
touching 1t? A. Anssymplote Is o straight Jine whiesh
continually approaches nearer to a curve, bul never
meets {1, The stralght line ls continually dividing the
dlstance batween Itself and the curve, so that, between
two succensive equal lengths of the straight line, the
“Astance botween the curve and the stralghtline Is only
A fraotion as great as it was before ; but as there will
always be some distance to divide, the two les will
nover meet,

Can two bodies spproach esch other from opposite
directions in thesame lae, without meeting? A, The
pomibliity of the two balls continually spproaching,
and never moeting, might be concelved. lmagine them
to be subject toa 1aw by which the space through which
they moved (n one second was alwsys half the distance
between them at the commencement of that second,
Then If the distance between them atany given point
were ¥ feet, 1t would be after 1 second, 1 foot; after 2
seconds, M foot;after 3 seconds, X 100t after dsec-
onds, ¥ foot, and #0 on ; and If the lsw were unchanged
the balls would never meet,

I.. B. asks: Will a common cotton boat,
usually ealled fn South Carolins & mountsin boat, pro-
pelled by an engliue Instead of poles, be subjected to
United States Inspection, and be required to haves ii-
consed engincer aboard? A, Yes.

A. W.S, asks: Knving. run an engine for
two years, I want to lesrn to an enginecer. Canyou
tell me where to go Lo learn more of the busioess? A,
You need shop expertence and education. Cornell Unt
versity furnlshes both, Youn counld enter a machine
shop and employ your spare time in study.

J.H. N, asks: What horse power steam
engine {n pecessary Lo perform work on & farm, stch as
grinding. sawing, eto. 7 A. From 3 to Shorse power,

What Is the capacity, In the ludicated horse power of
& steam engine, of & two horse tread power, elevated
and driven by horses, In the manner usually done by
threshers? Thehorses are to be of medinm size and
capacity. A. From 8 to { horse power.

Lasks: A friend of mine affirmed that
the revolutions of s wheel could be ludefinitely in-
creased by the use of & number of multiplylng wheels,
without increasing the motor power. I averred that
this could not be done without Incressing the motor
power, for the welght of the wheels wonld counterbal-
ance the rapidity of the motion; and that finally the
mechanism would become #o heavy that the number of
revo'utions would no longer be Increased, Who Is
right? A. Every additiona) connection would require
some power Lo drive {t,and therefore your friend is In
error.

J.R.S.asks: Isit a fact that ico housts
take fire by spontancous combustion? If so, I wonld
ke a scleatific explanation of thematter. | bave no-
ticed thatthere have been quite a number of fce hiaves

Yes,in both cases.

@, K. asks: How can I mix a cement that
will harden under fresh or salt water, (n 24 hours or less,
and be of a hard and durable nature? A, Yon do not
state what use you want to mske of the cement. There
are several hydraulle cements ; the followlng Is one:
Powdered clay 3 1bs., oxide of fron 11b., bolled ofl to
forin u stiff paste.

P.J. K. asks: I do not quite understand
how it Is proved that the carth Is round, by viewing a
ship on the ocean, The geography books say that the
first part of & ship Lhat (s seen I8 the tp of the mast,
How can this be,as watergannot be round, as italways
seeks (talovel 2 A. Your ides as to water * finding Its
level ™ ts erroncous, Water, by gravity, assumes the
spherical form on the earth’s surface ; and the rotund!-
ty of the earth can be demopstrated by the means
you describe ay well at seans on land,

R. 8.—The Rhosghorus light you mention

i well known, and has been described in our columns,
C. W.says: On Aungust 3 a brilliant star

was seen [nthe weal, immediately aftor sunset ; it was
an bright as the sun, and gradaally faded away till no-
thingconld be seon of 1t, What was (t2 A, Probably
one of the metcors which are 50 very numerous daring
this mouth,

J. .8, says: I wish to make some marine
glue ; tnyour excellent book of ** Instructions for Ob-
talning Patents ™ you give directions for making the

b d this and that the csuse was attribated
to spontancous combustion. One wax burned In Mas-
sachusctts on the night of July 3i. The dutlding was
40530 fect, with 20 fuot posts made as tight as posstble,
with uo means of veptilation ; it was filled to the plates
with loe packed in fine sawdust. _The parties ownlng
the lce bad a quantity tn anotaer bulldieg packed in
small hay: after usiog the Ice that was packed In hay,
they dried the hay and spread It apon the lee In the lce
house. Four days after the bullding was discovered on
fire, the fire bursting from the roof. A. Wao are not
aware of any other case In which the origin of a fire in
an tee house s been attributed to spontaneous coms
bustlon, sithongh the barning of fce houses 18 A some-

whatfrequent event. Workmen o cammonly smoke
pipes aboat thetr work that we would be ilnclined to

attribute the origin of these nnfortunate disasters more
to this cause than to sny other, We would be pleased,
however, to recelve from our correspondents any addl.

tional facts bearlog upon the subject. As to providing

speoinl menns of ventilation for 108 houses, we unders
stand that it is constdered by mauy ossential to the

proper preservation of LLe lee to do so,

S.E.J.says: If wo have a plane surface con-
taining a aquare foot or yard, how much more pressure
will there be on it when (¢ ix placed so that the wind ean
Dlow square against ILINAD when [t i placod st an angle
of 20°, 300 or 43 to the wind? A, Experimonts have
not been suMelently extondod to enable thin question
to bo anawered oxactly, Robins and Dorda's experls
monts, howover, secin to show that the pressure on

bliqun surfaces varies nearly as the sine of the sngle

same, nawely : Gum shellac 8 parts, ¢aouteh 1 part;
disrolve In separats vessels in ether free from aleohol,
applying s gentle heat, Anencyclopmdia says, reapeot.
tng ether: * 1ts odor (s peenlinrly powerful and pene-
trating if Intinled, produeing tnsensibility to patn, ete.
(Gireat eare should bo taken not to pour It out with »
fName below (L, othierwiso an explosion of & dangerous
clunracter might ensan, Mixed with cortaln proportions
of alr, 1t forms a bighly explosive compound.” Imust
confess that, 1n ke faoe of the above, L ahould be afrald
to ure ether formaking glue until | hear further about
ft. A.If proper care be taken, the danger (8 small
Keep tn alrtight vessels In a cool place, Weesnnot see
the necessity of pouring the ether out with s flame be.
nenth it

W. A, P, payn: Plense give mo o resipe for
glue that will be tough and strong, t [esten emory to
testher. A. Marine gluo, made of shollse and Indis
rubberdiasolved fn naphtha, will protably answer well,
1t s recommended by some to sdd s little milk to ordl-
nary glue, in securing emery to leather,

H, W, N, nuks: Which goos the fastest, n

stinll boat pullud by two porsons, Using two oxrs aploce
10 feot 1ong, or oug pulled by tWO PUFSODS Using OHo Oar
aploce, i foot long, welghtia helng oqualy A, Thin In
soarcoly s matier of theory, hut 1s one of those ques
tons which should be decided by direet expuaritont,
(., E. H, asks: Can abelt be laced so that
tho Iscing will not be cromed on elihor side, and st the
sains Uime be strong encugh Lo hold from palitug out

on s belt Lhat bns Lo bo so tlght as 10 bo strotolind on to
the pulley by olamps # A, Wao think 111 botter for the
lacinge tocrons

.M, P.asks: How can 1 Keop metal boxos
from gelting loose ?  [e there suytbiug you can put on
the tron before you run the motal that will make the
Intterstiok ¥ A, The tron should be recessed or pro-

vided with holes to rotaln the Bablitt mets) (n posh
Hon,

of Incldence,

D, u{n: Pleaso give me the” number of
Ngures that 1t requires to make a billton, A friend says
LHAL B780,500,240 wtand for three billton, seveu hundred
and afty million, three bandred and forty thousand two
tundred nod forty ; and by consulting the arithietic 1
fod that e Is right ; but when 1 go to Webster, | And
that 1t requires s millton of millions to make & billlon,
which wonld be 1000000 (00M0, or 10 Agures, A.ln
Prench numerstion, commonly employed tn this coun-
try, s billton Ia & thousand milllons, In the Kogilek
numorstion, as given by Webster, a blillon 1s s million
millons ; and the frst example, rosd by the Eogliah nu-
meration, would o three thousand seven hundred and
ALy miltons, throe hundred aud forty thousand, two
hundrod and forty,

A, L. K, asks: What are tho three and five
otnt ploces (now 1o uie) composed of? A, Three
fourths copper and one fonrth nlokel, The five cent
ploos wolghs 1716 gratne and the threo cont, 30 grains.

(h A, says: J. BB, says that he runs one
pate of LureaCor rooks, as o oslls them) on 40 Tba,
stonm, Tahould ke toknow tho sle of his boller aod
ongine, also the slae of stones, and kind and quality of
work done, 1haves tubular holler, 10 feot long and 4
fent 1o dlameter, with T2iwo Inoh tubes, with & grate
surface of 16 square foet. The englae has two eyliuders,
35 1nehes bore €12 tnehes stroke, runsing 103 revolu-
Uons por minute, outting off at & stroke. Weesnuot
run with 40 1ha, of steam | with 60 1bs., wo eantot grind
oy er 100 bushels 0f oorn 1n 10 hours tnto feed mesl, [
think wo hinve & good hollor, T'he ongine will not give
e the amount of power we want, Will you glve us your
oplaton, and will J, 8, 8. further explatn hisoase? A
1 might be well Lo run your englne faster. A good ens
gluner conld readily ascertaln whethor the machinery 18
dolng av well we (L should, We should be glad to hear
sgain from J, 8, 8., 1o apawer 1o Lthe present coires

Lpondent's inguiries,




AvcusT 29, 1874.]

e ————— e ————————————————

C.J. W.nsks: 1. Given a set of four boil-
ors, placed alils by atdo ; the steam (s taken from cach
_througha { inch pipe which s carried directly to the
front and eonnected with a 6 Inch pipe ronniog parallel
with the fronts. From aboat midway belween the onds
Of thix last,a @1nch pipe Iv taken 1o the engine. The
total distance trom the boflers to the eagine s abont 7)
feet, and fu this dlstance there are four right angles,
The stexm drums aud pipe are all exposed to the alr. (s
thers & 1 tion on acc t of the right
angles? 10 so.ls It appreclably greater? A, Yes, to
both queries. 2. Is tho condensation probably much
greator on secount of exposed condition of drums and
pipe? A.Yes,

M. C. H. asks: As to the relative proper
t1os of alrand steam, which Is the most compr eéssible,
that Is, the most elastio? If two bollers wore charged,
on% with steam and the other with alr, each compressed
'to a pressmre of 1001b4. to the rquare fnch,and ove of
tWo enginosof the sams size De attached to each holl-
er, which would give the greater number of revolu
tsns, everyihiog oles being equal? A.lfatilized to the
Dest adyantage, the steam would give the greatest
number of revolotions, since [t ean b condensed, while
alr is 8 permanent gas,

0. S. asks: Suppose a bottle, weighted
with ahiot and so adjusted as to submerge 1t oue lveh
bolow thosurface of the water, be made perfectly Ughr,
would the bottlo continue to sink, unttl(c reached the
bottom; regardliess of tho depth, or would It fndits
equilibrium, and remain suspended between the bottom
nud surfage ? A, Thebottlo would continne to sink as
long na it walght was groater than that of an equul
volume of water; when the two beosme equal, then the
bottle wounld com ¢ to rest,

S. 8. says: [ have two wells, 436 feet apart.
Which (s tho cheapest way to arrange & windmill to
pamp the water of both wells with one pump ?  One
well 1520, the othor 25 feot deep. A, About midway be-
tween tho two wolly, but farenough away from the cen-
tor, towarda the d t well, to p te for the
greator 116,

R. H I, says: On p. 101 of your current
yolnmo, the following pussage occurs, inreference to
making screw dies: ** Make an allowance for shrinkage
tnhardening, for all holes shrink Io bardening.” This
1 bolleve to be erroneous, Lat some of your youog
renders test ity 1t way help to teach them methods of
earaful Investigation, Take good steel, #oft, and drill
o hole nconrately In 1t; take the same steel (o the same
condition (not having heated It moantime) and At close-
1y and very accurately the hole thus made, harden the
stenl with the hole (n it, and apply the round steel in
the hole; if 1t willnot enter at all, 1t s clear that the
metal contalniug It has expanded Inwardiy ; £ 1t enters
ay before, otherwire, Now harden the steel that has
been fitted In the hole, and it will be found not to enter
the hole, whether the metal of the latter be hard or
poft. Supposeihatsteel of proper dimensions be given
a0 even and fAnthed surface, and o troe avd delicate
elrele bo drswn theroon ; then let the steel be hardened
and tho diameterof the clrele be remeasured, The re-
sult, no doubt, wonld be sn enlargod diamoter, and that
in of tha of the metal withip the
elrole. I bellove that, If no metal were there, tho elrele
would be unchanged: otherwise, if the clrole were di-
miniahed, 1t wonld be contraction of the metal aboot
themargin of the hole, not fon {n hardeni
A. If au tuch bhole be bored (o 3 plece of soft iron or
Steel, sud the tron or steel be then hardened, the hole
will be less than an inch. If a plece of round iren Or
steel, an inch Iz diameter and 8 Inches long wheo soft,
15 hardened, it becomes more than sp {nch In diameter
snd morethan 8 inches long. A cirele described on &
solid face would enlarge from hardenfug: but if the
metal were cot awsy round the toside of the clrele,'t will
then become smaller. It {s obyions that in the one case
the metal inside the circle expands and forces the circle

de.theref Jarging it ; while In the other case,
there belng no obstacle to the melal finding room to ex-
pand Inwards, it does 20,

E. H.M.says: I have in daily use twelve

tanks (or,more properly, casks), holding about six hun-
dred gallons esch. They are buflt of best Michigan two
1nch oak, aud are used for recelving spirits, about proof
1n strength, They oftentimes leak. What Is your opin-
fon of an application of paraffic outside, and what
method wonld you suggest for an inside application, to
be put on withouot taking end or head out? Would s
sutisfactory result be reacted py placiog sufliclent par-
afils fo at the bung and rolling the cask sbout till the
meterial s wholly taken up ? If any remain in the cask,
would the paratiin combine with the spirit or give it
sny Bavor? Isitsolid or Mqaid? If the tormer, how
shall I manage for the purpose named 7 A. Paraffin at
ordinary tempersture is a solld. It melts at 45° 10 654,
We think {t would be best for you Lo try an outside coat-
ing of parsfin on the parts which leak. It would be
difficalt to ltne the luslde without taking out the head.
To apply the parafiio, melt it (o an lron vessel sod pour
on the parts to be treated; then use a hot piece of Iron
to rub the cooled paraflin down smooth,

E. L. 8. asks: Why does the German stu-
dent Inmp fleker, even with a now wick 7 A, You do
Bot use the best of kerorene. These lamps sbaolutely
require it

J.C. B, nsks: 1s it boneficial to a heay
rubber belt Lo keep It weoll coated with palnt? A, It
will be dly fnjurious, i the belt to crack
sud eventuslly Lo tear,

G. B. 8. agks: What is the principlo of the
lactometer? Init anything ke tho hydrometer? 1If
not,in what respect does it differ? A, Hydromotera
&re of two classos. 1, of constant velume but varlable
Welghing 2, of cougtant welghts but variable yolume.
Hydrometors of the first olass are used to determine
specific gravity, Hydr of the | alusn (0f
which the lactometer (none) do not determine the #pe-
clfic gravity, but merely show whether s ligutd s more
orless concentratqd, fare milk {s Muble Lo great
Shanges 10 strength (owlog to change of food, wet,
damp weather, ote,), so that the lsctometer 18 not to be
relled upon Lo dotect adulterations.

J. M. T, aske: 1, Are resonntors made asan
nrttelo of trade? A, Nu,not fn this country ; they can
be obtained at Munieh, £ Hayvo they sny definfte form?

A, They & Wiy have o gl Auapo, rosembling 1o
tholr exterunl form s suell mortar, 3, Should they be
construoted of any par ? A.Helmholiz'

resonstons, ope of which may be soet st the Stevens Iu-
stitute, Hoboken, are made of plaster of Parle. 4. Is it
the mass of alr contalned or the column that causes re-
sonsuce? A, Thoeuclosed air is the sonorous bedy and
the substance of the globe bas searcely apy lufluence ou
the tone. It 1athe volume of Alr which causes reso-
Bance. 5. Skould the opoulng be of sny specific size ?
A Thy opeulug shouldbave s definite vie

Sientific

2American,

M. A, W.says: There aro several marks on
my tace, the r1esult of scratohing while having ibe
smallpox st the age of 7. My age now 1s 19, T usve
outgrown many of the marke, but the remalplng otes
Rive my face s somewhat rough sppesrsnce. Is there
suy posible way of removing them? A, Ago In the
only remedy.

R. H. P, says: If I dissolve 1 1b, of Malac
©a tia ln muriatic seld, and then preelpitate the tin with
zlye, how ean 1 recover or bring back the precipitant
to metallio tin 72 Can ftbe done 1n o lead crucible, and
ot what temperature? A, Precipitated tin can be re
duced In & graphito erucible by mixiog 1t with eysnide
of putasstum and alittle carbonate of sods, sud cover-
Ing the charge with s layer of common salt, The fire
*honld be s bright red, and the cruoible should be left 1n
A toWminutos. The sample sont 1s not precipitated
tin, Two assays of the samplo were msde, and falled
to oblatn tin ; but instead, obtatned Iron. Are you sure
about fts belng Malaceoa tin ?

W. H. K. Jr. asks: What ought to be the
thickness at top and bottom of two squate brick stacks
reapectively 100 feet and 100 toet high, enclibaviog an §
feet square flue for the entire hight? A. For the 100
feet atack, wake the walls 3 feet thick st bottom aud 16
fnches thick at top;and for tho 110 feet stack Sfeet &
fnches thick st bottom and 16 faches thick at top, the
brickwork being of hard brick and cement mortar,
[Tals answer was locorrectly given In our Inst (sie.
—EDs )

J. W. M. asks: How can I fasten ornamen-
tal center pieces, made of plaster of Parfs, on to plas.
terlng? A, Stucco center pleces and ornamonts of all
kinde are put up after the second or brown cont of plas-
tering—and sometimes the finishiog cont—is put on.
Mako a number of holes In the plastering down tggthe
Iath, and then 011 them with white mortar, gaged or
tempered with plaster of Paris; wet the celling well,
and ornaments, at bottom : you can then stick them on
with the gaged mortar us youn please; andif well beddod
into It, they will sdhere. Clean oft all loose mortar
with o plasterer’s brush and plenty of clean water, af-
ter they areet.

How can I polish plastering, when the last or white
coat Is of limoand plasterof Parls? A. In hard finish-
ing walls, pl 'ers use an oleag! b called
*elbow grease,” by which they Imply that the polish (s
put on mainly by much and hard trowellng. Use clean
washed white beach sand in your finlshing coat of lime
and plaster: take your brush in one hand and your
trowel Inthe other: first apply clean water and then
follow It with the trowel, and repeat untll the plaster
scts and shows a poilsh,

J. P.asks: Has a fommon underground
clstern, well secured with the best of hydraulic cecent,
ever been tried as a receptacle forwine? When thé ce-
ment (s well set, wounld it be detrimental to the wine or
the wine to the cement? A, Weare not awsre of any
foatance of the kind, and wonld not adyise you to try
{t, The value of wine depending 80 much upon & cer
tain delleacy of flavor, 1t would not be safe to subject
It to theaction of the crude materfals of which such a
recoptacle wonld be made.

W. G. R. asks: How can I test the effect of
frostupon ssmples of artificial stone? Can Idoit with
sulphat¢of soda? A. Experiments of the kind referred
to bave been made by Protessor C. F. Cbandler,of the
Schiool of Mines, whom you may sddress at Eastisth
stroet, corner Fourth svenue, inthis olty,

C. M. M. asks: 1. How t-uch power will it
take to runa M loch planes ? A, It depends a great
deal on the speed at which you with to run the ma-
chloery, and the depth of cut. It would be well to al-
fow atleast 10horse power. 2, How much power (s re-
quired to run s common wood lathe for turning table
and bodetend turnings of walnut and maple? A. Allow
2horss power, 3. How muco pewer is required for
runalog a 16 {nch clrcular saw for ripping2 ioch white
oakplank? A. Allow 15 horse power. Of course,you
can use s grest deal more or less, as you desire, Iu each
care.

W, P. asks. What size and power of boil-
er would It take 1o hest with ateam & rooms of 5,000 cu-
ble fecteach ¥ Are 2 feet rudiating surfsce sufticlent
per hundred cuble feet of room? A, Under ordinary
circumatances, s boller that will evaporate from 14 1o
1% cuble feet of water per hour oughtto be lsrge
enough.

F.H. asks: 1, On & tramway, 1400 feot
leng, willa full wagon, welghing 10000 1bs., have suf
ficlent tractile force Lo pull up the emply one, weigh-
g 2000 1bs,, I thelucline Isonly 1 fo 802 A, Yes !
properly arranged. 2. What power of enzine would be
required to couvey (by means of codless wire ropes)
these full wagons, bringing them on the return, emply ?
A. Aboat 10 horse power, Your other questlons are of
wurely persoual luterest, and you should spply tor an:
Awers to manufacturers and dealers,

H. B.nsks: How many cubic feet gas would
be required to 1t one pound welght ? A, Tiking It
for granted that bydrogen gas 1s meant, It will require
about 1 foet of pearly pure gas, as from the setion of
due upon seldulated water. Of common street gas
(oarburetted hydrogen), It would require about 3 feot
10 1t one pound welght.

What would ave Lo by thesizo of & vearel to contaln
Wenhlefeot? A, Aspherical vessal (balloon) abont o
font A toghios tn dismotor will hold about 20 fest,

I, Y, nils: Whnt will remoye tan from tha
face, nands, and other portions of the body without in.
Jury 1o the skin? A, Take of corrosive sublimate f
geatun, murintio nold 80 drops, lump sugsr | oz, aleoliol
SO, TORG WAter 7 Ona 3 agltate together (1 nil is din-
solved, Apply night and morntng,

M. 8. I, auka: Tn boiling (or in lmorln in
hot water below bolltng polnt) tionod arcioles (o lye
waler Lo romoye roafn, vto,, the tnoing somecimos b
oomes golored or atafned dark, ko lead, Can this be
prevented by anything fn solotion fo the lye water (that
willnot staln sllyer), or s thera nny slmplo wiy of
brightoutng up the Upnlog. othierwise than by polish:
lug? Could the darkened parts bo yarulshiog by some
bright colored Inoquor that would give It a nloe apponr
anve? A, Waohave trled the experfment of holling the
U with rosln in lye water ; but tho thy wis not discol-
orod, We cannot say, without baving sultable spoect
woens of the dlvcolored tin, what would remuoye the
atatns lo tho way you deslye.

J. F.asks: Inthere any agent excopt per
oxlde of hydrogen (whieh | cannot obtalo) by the ap-
pHostion of which the whites of palntings (partictlar
Iy walercolors) which have been biackenod by sulphur-
ottad hydrogen gas sy be restored without fejury to
the material on which they sro palited, or Lo those pig-
monts with which the white lead I8 assoctated? A, Pers
oxide of bhydrogen fs the only thlbg we haye soen re-

oommended for the purpose,
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C. G, B, eays: Please give me a full de
seription of Robinson's auemometer, the size of wieels
and numher of teeth and pinlons, aleo tho slze of cups,
asured In the Unfted Statos signal service, A, Robin
son's anemometer consista of { metallie cups in the
form of hemispheres, on 4 arme st rizht angles, They
aro supported #0 ax to turn frecly about 8 vertical axis,
The plane of the base of each cup 14 perpendicular. The
actionon the convex surface (s less than on Lhe COLCATE
surface,hence motion s produced, Makiog no allow-
ance for friction, the center of each hemisphere moves
with 35 of the velocity of the wind. An endiass screw
on the vertical axls gives motion to s serles of wheels
whichZcan rogiater tho wind's progress to 1000 miles,
Taeanemometor used by the United Statessigus] ser
vice 1s exsentially Robluxon's, but the special arrange:
mentof the wheels, ete,, isa patented Improvement,

C.F. C. asks: 1. What are the proportions
used to sensttize the collodlon for taking photographs
by the pow method, without using the sllver bath, and
also the best developer and fixing solution? A, The
following are the proporiions of the materials s
given by Colone! Stusrt Wortley In his new dry piate
process, whereln the ususl bath fs dispensed with: Plala
collodion ! oz, purc anhydrous bromide of cadmtam 7
gralns, nitrate of uranium 30 gralos, nitrate of silyver 18
graine, To purify the nitrate of uranfam : Distolve one
part 1o two parts of cther,and lot stand for some hours.
The water of crystalization fn the uraniom will fall 1o
the bottom, leaving a top layer of pure uranlum, and
1tis this top layer -nu:n 1y used for the preparation of
the emulsion, 1t is desfrable that this purificd uranium
shoald have an actd reaction ; and If It hasoot, add to 1t
nitalm or two of acld per ounce. Nitric acid is to be
profarred, taking great care not (o ure too much, A
atrong nlkaline deyeloper In (o be preferred. If very
sensitiyve negntives are required, or very rapid develop-
ment, usy bromide (o the developer In minimum guss.
tity; If, 0n the contraty, yout wish to be slow and sare,
uye plenty of bromide and take time for development.
Che light In the room must be as ornnge as possible,
more s0 than for the wet process, The following Is the
composition of the developer: Carbonate of ammonium
solation (ninety-six to the ounce) forty drops; hromide
of potassium (same strength) ten drops; pyrogallic
acld solution, alcohol (same strength) twenty drops:
water,one ounce. 2. Iam at a loss to produce good
sensitive paper; please to tellme how It 1y albumenized
andhow to fume {t, A, To albuwenize paper: Take
chloride of ammoniom 200 gralos, water & finid oxs,, al-
bnmen 15 flulg ozs. Take the albumen from nearly
frosh eggs, taking care not to break the yolk, Mixthe
Iogredients and beat into s froth, Skim off the froth us
it forms and place In a fatdish to aabaide, When the
froth hias partially subsided, trapsfer it to s tall and
narrow jar, andallow to stapd for several hours, that
the membranous shreds msy settle to the bottom. Then
pour off the uppor olear portion, which will be ft for
use, Toupply albumen, pour a portion of the solution
Into a flat dish to the depth of X lpch. Then take o
sheot of puper by the two corners, bend 1t nto a curved
form,convexity downwards, and Iay 't upon the albu.
men, lowering the corners. The upper alde remmaios dry.
Allow the stect to remain one minute acd a half, then
ralse Itand plnup todry. TO render the paper sensl-
tive: Take nitrate of allver %0 grains, distilled water 1
0z. Lay the sheet upon the solation In the same way
and {bed for 1 3 minutes Is suficlent con-
taet for thin paper, and 4 to 5 minutes forthick. Floal-
Iy hang up todry, 3. Can positive plotures be taken on
the glass with the same process as negatives? 1 would
not trouble you with these questions, but, liviog in the
Sandwich Islands, I am so far removed from clvilization
that it ia difficult to obtain books, and the ScrEsTIvIC
AMERICAN s my constant companton. A. Collodion
positives, taken directly, need an image which 1s feeble
though distinct. Iodide of sllver Is substituted for
chloride, and a developlogagent is employed. The sur
(ace of the reduced metal must be whitened as muchas
postible, The developershould consist of sulpbate of
tron, To produce s dead white tint, use with acetic
scid. Theaddition of uftric acid to sulphate of fron
the develop king it more slow and
gradual, Too much acld must not De used. Itis dest
that the nitrate bath should be acidified by nitrio aeld
instead of acetic acld. It should be tolerably concen-
trated. In regard to the collodion, If It Is the ordinary
todized collodion, It should have some bromide sdded to
t. ,The operator must be gutded by the of the
developed imagoe as to the necessary quantity of bro
mide to be added, 1f the highlights appesr too dense,
morebromide must be added. If, however, the positive
(n gray and feebls, and this ls uot due to over exposure,
tho proportion of bromide may be reduced.

A correspondent sonds us the following re.
clpe: * Blaoking consists of a black coloring matter,
generally bone black, aud substances which scquire s
glo'a by friction, such sasugar and ofl.  The usual way
i# to mix the boue black with sperm oll, sugar, and mo-
lasses; & lttle vinegar s then well stirred in, and
strong sulphuric aold b gradualiy added, The actdact-
ing on thesslts of lme in the bone black, produces sul.
phate of Hime and & soluble acld phosphate; the sal
phato forms & tenaclous paste with the other Ingred!.
en's, which oan bespread very stmoothly; the oll serves
toronder the leather pllable. This forms o Hquld black:
10g: paste blsoking contatns loss vinegar, Accordivg
10 Lioblg, in Gormany blaoking Ia made as follows : The
bone MIaok 1a mixed with oue balf 1ts welght of mo-
Tunaen, sud onoe eighth 1te welght of good ollve oll; to
which are aftarwards added ons baif 1ts welght of
nydrochlorio sold aud one fourth 1te welght of strong
salphurie acld, mixed np with waler ta an uoetoous
pasto,” Heaska: Isnot the nold bad for the leashor ¥
Al Bone blaek conalsts of earbon 10 parts, phosphinto of
T B0 parts, ourbonate of Hme 6 parcts.  Adsumiog the
bono blsek to egual 100 parts, the hydreoollorta aold 80
parta, tho aulphurtc aold 28 parts: thure wil' rowaln &
parts of aoldnot taken up by tho bone blaok, These &
parts will bo held o solution by 50 parts of wmolasses,
and 126 parts of ollve oll, and wator 0uough Lo make an
unotuots paste. By thin great diution, the aold loses
all power 1o damage the leather,

W. H, 8, aska: 1, How can 1 make white
Hnen orgotton waterproof without discoloriog the fab-
elo or coveriog tho taxtare ¥ A, Passthe linen through
Aot solution of wenk glue andslum (L oz, of alum to
2qte ) with s fow pleces of suap added. ¥, How can 1
make an adhesiyo subatanes that will aot discolor white
len ? A, Use white giua, 5. What kind of varulsh
orother transparent substance will give Muon & durs.
ble and fAniabing poliab ? A, A lttle parafiin wdded to
starch will give It & brilliant gloas,

M. S, says: I have & 12 inoh belt (double
thiokness) copnecting shafts 40 feet center to
center,with an tdler § foet 8 tnebios from the driven shaft.
What amaount of power will L galh by puiting the dler
WALl way betwoon tho two shatts? A. Uless tha belt s
very sl and unylelding, weo do BOt lmagive that there

will be any spprectable gatn,

H. P. asks: Do vou think the moon has
snyining to do with rain? A. We have no conclusive
svidence that the moaon has anything to do with rain
TInany way sffects the weather except perbaps in
tendiog to eanse the disappearance of clouds under s
full moon.

I# theze any dsoger In testing s bofler by Aliing 1t foll
of water and then slowly heatiog 1t2 A. This Is &
method that we have frequentiyrecommended,

What isthe best color for palnting the eylloder and
steam chest of an engine? A, There fs ablack varnish
made from mineral ofl that seems o apawer very well,

L. B. aaks: Which way will a moving rail-
road car be brought Lo & standstill the guickess, by ap-
plylngihe brake tight, allowing the wheels to revolve
orby spplylog the brake s0 that the wheels will stop
revolying and alidenlongon the ralls? A Ti e former
WAY.

G, P. 8. asks: Are there any self-switching
engineslause? A, Notthat we know of,

Is water compressible by freexing? A. Itexpands.

What Is the velocity of s gule at an clevation of WO
feetabove the sarrounding country,snd what is the
pressure persquare foot? A. Velocity about 20 milles
av hour, and force more than 12 1bs. per square foot.

Are there any self-ranulng solarcameras in use? A
Yea.

C. A. asks: What is the highest speed ever
attained by any locomotive or train fn the Unfted
Statea? A. Probablynot much moré than & miles an
hour, thongh there are accoants of much greater speed.

Isthe dummy engine used to & great extent through-
aut the State of Penpsylvania, and what {s the uscal
weed? A. Itisnot very extenaively used. The speed
s from 13t0 15 miles per hour,

s thereany difirecce in the speed of the locomo-
uves of this country and Earope? A. The average

pteed of express trainsin Eagland s, we believe, great.
“rthan fo the United Stites.

J. R. F. asks: In conversing about the Cat-
{ling process for making wronght froo, practiced In
Northern New York, [ wantold that the workmen be-
Hloved that the fron necessarlly contained siiver; aod
thatif thesllver wore extracted by mesos of a load-
stone, the fron was thereby rendered worthless, What
i the origin forsuch abelief?2 A, We never heard of
thlstheory before.

S. L. W. asks: I was once operating a
plsin alide valve engine, with pendualum governors. [
would sometimes check up the speed, which then would
run #o slow that the governor would not have soy of-
fecton the englne. Haviog one cylinder cock open,
the steam would rush out of It at fotervals snd the
speed would Increase an {f the governor valve were in
motlon. Was this cansed by the eccentric valve not
belog set correctly? A. This Is very common with
miny governors which are not sensitive enough to pro-
vide for great and sudden varistions In work. There
does pot seem, frowm your account, to be anything
wrongia ths settlng of the slide valve,

Isthire anysuch a thing as a Chiness sensitive jeal
orplant? A. Theretsa sensitive plant, occurring prin.
clpally ln the tropics of America. Any Sower ralser
could doubdtlets procure one for you.

1L.How many m!les per hour wills 10 horse power port-
able engine propel a flat boat, 0 fect long, 25 feet wide,
with side wheel and breaXwater? The boller is to carry
1001bs, atoam, and the paddle wheels are to be drives
with a belt from the engine. What would be the tun-
nage of such a boat, and how much water would she
draw whea loaded? A, Probably about two miles per
hour. Youcan readily calcolate the tunnage and draft
byallowing 35 cubic feet displacement for each tun
welght of the vessel and cargo. 2. This boat belng my
own property and carrying freight for the pablic,would
the steamboat law compel meto have Heensed oficers,
and also to have my boat laspected? A, Yed.

F.H.L.asks : What is the process by which
brasa Is tempered? A. It is dome by hammering or
rolllng.

C. M. B, says: I made me an engine Iast
winter with a cyliuder 2x35 Inches, which I am using to
run & small wood-turntog lathe; the boller Is 12520 tneh-
ey and 1-16 of an Inch thick. I am working steam
At 30 1he., and a friend tells mea that my doller will ex-
plode, for the tron shonld be as thick for aboller 1 foot
in dlameteras for ome ¢ feel In Qlameter, the steam
presaure being the samo 1o both cases. s he right,and
am I working my boller al an unsafo pressure? It is
strongly made with doably riveted jolats. A, Your
friend is o error, A boller four feet in dlameter would
only safely sustala one fourth of the pressure that
could be mal d \n one 1y coostructed but
only one foot In diameter. The pressare of 5 Ibs. Isnot
excesalve, If the material and construction of your
boller are first class.

Would It not be sdvisable to galvanizs the sheets for
bollers to prevent rusting, and why is 1t not doue, espe-
clally (o small bollers that are only wied ocenslonally ?
A, Small house bollers are frequently galvanized, It
would probabdly be difficalt to do the work thoroughly
enough, (u the case of stationary and marine bollers,
L0 ensure protection.

Inlooking over some back volumes of the SciesTi-
PLO AMERICAN, [ ol (on p. 110, vol, #) au answer 1o
F. N.H, Ia the 80 1ba, corecot 2 AL Yes,

G. ' P says: How do you find thoe length
OF the chord of wn are when the radius and the length
of the nro wre glven, belug 15 mad 11°981 lnobes
rosuectvely P A, First Ond the elroumterence of
the elrelo, Tt will bo radiug X2X81410=042478 Inoh-
oa. Then the anglo at the conter of the elrels, subtonded

13s1 T

by the glven aee, will ba—ﬂ—*-‘ﬁ_xﬂlo wdd% ) And the
roquired chord will be YN~ DR (10)E X coning 40s =
1140 Inehes, nearly,  To gorerallee this method ; Lot B=
rudiun of clrelo, ws=longth of wre, Cwlongih of chond, A=
angloat conter, A ux“ﬂ?___

A
O= IR I R o0kA.

J. 8. nwks: What mota to
white motal and thn.uoul‘:c b}:p::aom% m‘k‘..

Tin L1y, copper 04 10, Aotimony 124, 3. What will
What are
antt

make & snitaolo metal for haadles and moun!
Tin Wite, copper 0°21h., anttmony 05 1b, (9.
thelproportions of type motal ?
mony 1 ib.

TH.PM, who
m_‘m‘m.?‘y’:.‘l:.n &l!n‘:‘g' .B.a aa
ths: The followlag will 4o n-u-muw n
RN, S e

: on !
hetn 1. or pouring It on. e 13 howrs, tha

A Lead B os,,

2, a0 eVins

wlyuunl.
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Mdnn {roh support for, lammond & Atllur . 180,
“ mmw ndents lnd llrlam,'hudmll for, D, ADKOIO . wouciiniivavenn 1085
d"‘ Z *. * || roan, paint, 3. L WhItIDg (£,
Mdmmmﬂh wtated ok grnd lm I,:m
g ikl S “:“3“&"&-‘:’1\ 8. Porkl
Mlltu. 18 bIart turoace witn | U000t e e
g g ‘l:...‘n' jponeng &;2:'. l'.. 1. Hooknday. .oooeie
s M: t(—!'u”:.:‘.: M:l:: Carbufter frame, :;ll'l;'ond. 0, Kin
U TR L
@.«m i eyt o g, 7. Basbbvea,
: m“ : i A6 Bk Beee Carcoupling, 'a-m & lny.
: unau” .’:.m‘u m,.:.' belvg transformed 1nto | o o) 1 Dripp.....
o pirarttedr I BT | oing machine, P
S ore of lead.—A. 8. C.=Tilea n-ol: ':‘l::;o Garting ieaching soresh, W. J. n.mu
Shale has the p (w . AL, Davis..
RETD L sk b e S, o T | AL s
and febloned like paste by the hand; but(tlea much/ "

Carrtage wreoeh, 1L Cudler, .,
stronger and frmer ciey than the sample senl—| L, Gy vaug, K. Cotter ...

. W, T, Doremus,

-

:mmu which they are recelved, except such few
sarequire s longer pertod for analysis. The Jasthave
altogether:

wot u:«dll-‘uulu sumber, Ciatmp tor riggers, adjuatadle,

Composition, mildew, 5. M. uolmrn. .....
W. J. B. says: l have construeted tWo | o,uving book, C. i Miller....

umm-ammm highys feet wide,and 2 1RcR- | o0t 6 A BAIAWIN. coeveerenenee
et thick. Theyrunon & Tound track on the bottom, | oi 0 eto,, holstingd. B. Wendel
witn small pulleys on the top. Ihave welghted them | o, Loy cradle, H. B, Wiggers...
»0 that they will open themeelves A8 1000 a8 ualocked, Cultiyator, W. Hartgrove..
and [ want & device that will shut them after they dave | o1 cator, J, D, Lyneh..
Dees open 2 0r 3 minules, Cab any of your readers (- oy)yvg10r, 0. M. Shemwell
torm me of one?~D. W.sake: 1. How can [ make &l oyp00r ygivage and twine, C. W.Collm
cheap senling wax of & violet color? 3 HMoweanl Dam, ,-ov..l'-& Cottle
make & good Indelivle Ink, to be used with & stescll]

plate, for marking clothing? | U a ine for C. M. Fleld
Door plate and letter box dell, J. J, Rose...
COMMUNICATIONS RECEIVED. Door pull, A, D. Judd oooeveannns

The TENT AME Door and gate spring, A. A. Stimso
Editor of the Sc o RICAN Dredging machioe, G, Souther.,...,

acknowledges, with much pleasure, the re-| Eogine, sloctromagnetic, f. M. Paln

Engine, stestn, F.Latta (£) conviiaanns
ceipt of otig'ln?l papers and contributions :.'.““ Tedrmompr s Bouo
<pon the following sabjects : Bages S

Eavelope, C. W. Smita.. ot
On Popular Fallacies. By A. D.F. H, N B o e e €
On the Cardiff Giant. By E. X. s fr r e
On the Movements of 8 Gum Ball. By Firearm, breech-loading, F. W. Freusd...

R L. S Firearm, brecch-loadizng, A. E, Whitmore.
On the Philosophyof Thunderstorms,

J.H.G.

Fire extingulsher, S. HodkInson . .. o0eee
By | Flowers, aruscial, P. Knorpp..
On Swimming with the Clothes On.
W.A H.

Furnace, hot alr, C. Clark . ..coor
By | Fursace, portaole, Booey & Elchbanm ,
On a Remarkable Prescription.
On Strained Honey. By H. W, 8y

eresase masasssssErIAe

~ l’nmu.unhnu)‘..l.o Vanderkarr,

HINTS TO CORRESPONDENTS.
Correapondents whoss inquiries fail to ap-
pear shonld repest them.  If not then pub- g.‘:”;“;:‘"::";‘.:,:,g“‘f_'r:'_m
lished, they may concluds that, for good rea- | marness conoh pad, A. McCracken,,
sons, the Editor declines them. The address | Harrow teeth, . B. Fargo..

Generator, steam, W, E. Haxtun
Glass melting pot, M. Sweeniey ..
Glass or tumbler, Jelly, M. J. Ben
Gralo dryer, F, H, C. Mey..ooionne

m.m
. 16345
168,007
153,670
164,550
R LR

g.'m. mnrhlno. .l M. l‘tnnoll weos
Soaffold for butlders, O, P, Amurollulon.
soraper, road, P, O, Poat ...,
goed dropper, 1, Koeller
fleoding maohine, C, O. Gardiner
Sower trap tray, E, D, Culver.......
fowiog machine cutter, Tobey and llrnnt
Sowine machine table, J. T. JOOeR ...ooveens
Sowing shoes, machine for, W. Duchemin
Hewing ll‘nd. A Tostevin,
Ahiet bosom, W, Hay. ...... .
shirt bosom ouppun J. M. Maurer, ...
Shutter fastener, Z. F. Brysot
Sleve, U, B, Granl ...... svessesan
Slgausl Ngue, J, €, MeMullln ... ...
Signaling apparatus, eleotric, W, ll unvur
Sante, roller, O, ¥, Bowen ...,
skylight, burglar proof, M. T, Wllllnl .
Slelgh, Selgired & Borden..
Stalk catter, Baboock & Mll»n...
Stamp, perforating, C.8chortan ....ovvine
Stand, reading and copying, C. K. Wells, .
Steamer and botler, food, L. S. Runker,,
Sull, oll, K, Schalk (r)
Bloue dressing il . ssn
Stove, coal ofl, J. H. Tnorp (F)ecsensoanconees 5
Stove, cooxiug, D, E, Parls..... 15:.00. 158,501
Slove grate, M. A, Withers. . 158,005
Stove, nesting, D, E. Paris ..... .

Stove lid Iiftor aod stapd, S, HUL
Stove, parior cook, D, E, Parls ..
Stove, reservolr cooking, F. Warrl
Stump extractor, & ) Lo o SRR
Sagar, 1 riog hard, C 1
Tadle, drawing or writiog, J. A. lalnl u)
Tachometer, R. H. Eillott
T
Tamping p c.J.Tt
Telegraph register and sounder, H, mddlﬂon.. 153,593
Telescope, Nystrowm & Young....... seavessees 155404
Taill coupling, E. Brick ............. .. 153,581

NTLLLLCLLES]

.o

Toy block, H.B.Owen .....cccauvan Seveness TN
Toy pistol, C. Xelson 153,307
Toy trundle, C. E. HICKS ......oovirirsnnranrssionsss 135,087

Uwmrells, 8, K. Pinckney..
Valve, piston, G. H. Gibbds (r).
Valve, rellef, G. C. Sweett......
Valve,stop, B, 8. Gullesple...... .
Vehicle dash rall, L, W, Everett....
Vebicle, hand, J. M, & J. L. Jones (r)

Vebicle spring. J. D. Richah 158,612
Vebicle wheel, J. Curtis PR B3 as
Vebicle wheel, J. F) argh. 158,557
Vehicle wheel, M. B, Wever. coo.veeiieinaransesnas 158544

Velocipede, A. Cooke
Vessel for bolding liguids, E. B. Requa..
Vise, T. L. Baylles........coce - vesmpsanes
Vote coantiog apparatus, B, F, Larsh,,
Wash bench, Norris & Woods.........

Washing machi

Wash N

W.E. B

Harvester binder, D. A. Oleu
of the writer should always be given. Harvester guida, 10, E. ¥. Hertinglon. .......

Enquiries relatiog to patents, or to the pa- | Harvester reel, Shafer & Mauck.........
tentability of inventions, assignments, ete,, | Harvestivg gear wheel, A. J. Sweency

., . M. Burdtck
will not be published here, All such ques- | Hears siace. o d. King e e

tions, when initisls only are given, are thrown | Heel cutting mashinery, E. Fisher,
into the waste basket, ax it would fill half of | }!ake, lock,D. C.Sertin...

Hook, bench, E. F. Beach,..covniines o 163,60
our paper to print them all; but we generally | Horsestioe blanks, bar for, W, W. Lewls 108,444
take pleasure in answering briefly by mail, | Hrdrant spout, P, Lipos. .0 188,402

Kiln, pottery, J. Ferguson,
if the writer'’s address Is given. i Weadt 0 1 Godhman"

Hupndreds of onquiries analogous to the | Lamp, street, Murohy & McXamee
tnllo-lpg are sent: “Pleass to inform me | Lateh. knoo,J. Ottaer.... .covnie

where I can buy sheet lead, and the price? {:.“.’.:‘f,'":.::‘;"‘{,"',:,,.’:,"

Where can 1 purchase a good brick machine ? | Leattier, ote., imitation, W. Bell...
Whose steam engine and boller would you | Mthokraphic transters, etc., Rel &
Lock, '
recommend? Which churn is considered the w:.:::::::s::,r : :‘;ﬁ;‘,_,,_
best ¥ Who makes the best mucilage ? Where | Loom let-off mechantam, D. Arthur,,
can | buy the best stylo of windmilla®” Al] | M#lon tapplug, G. F. Plliley

Mavgle, J, H. Bohuatt .., .
such personal enquiries are printed as will be | yaten 1ghter, . s:nmr.. i Delty
observed, in the column of * Business and | Matehes, tgniting ssfoty, L. O, v lonr e
Persoaxl,” which is specially set apart for | ediosl compound, E. &. Butta......
that purposs, subject 1o the chargs menidoned | Modicated neek band, E. T. Juergense

at the head of that column. Almost any desired | Mese leaf turner, B, W. Watte.....
information can in this way be expeditiously | Nor e spparstus, 8. Turney.

¥all, pieture, ¥, J. Seymonr........, .
obtained, Nut lock, §. Brunson 1595,

Ollcloths making A . Wilder, lu.lﬂ.lﬂ.“' 16r, ;\G.lll.l'ﬂ

Y.

[OFFICIAL.| Ordnsuce, N, Thompson...., wee 10002
d f u Ores, treatiog copper, J. W, lm'oll o0 18050
In ex In Organ, reed board, F. F. Romey.... vee 150004
0 yen ons Faper bag machine, A. Mdller,, . 15950

YOR WHICH Faper clip, Smith & Sawyer .......... 153,509

Passeoger enumerator, ete, E. Clﬂlu‘l

Lstters Patent of the United States|’evdulumscales, H.¥. 254 G.7. shaw......

WEEE GEANTEO I (HE WEEK ENDING Fhotographs, retouching, C. L. Lambert

July 28' 1874' Fleture trames, molding, J. Nonnenbacher (r) 5,996, 5 957

Fipes, Jotat for water,J . H. Yoeum ... .......... l.sl.sll
> PHAT DATE. Plaster and eulttvator, Davie & urumn"ny
“Tooee

Planter, corn avd bean, G.
Plows, M. ¥, Wiite ...

(rinrer )

Adding machine, . 5. Daldwin
Alr motor, J. Lacberesn

Pot, coffee, T. J. MeKallp ...,
Power, oMtatntag, D, Stanley. ... ...
Power, geoerating. ¢. C. Wolcott
Frem, cotton, W. A.Salmon ........
Fross, bay and cotton, Lupher & Ilum -
Pamp, rotary, i, L. Boughtos

e 550
e 122000
« MSw
.o 800N
« 189

«
. S Py, steatn and vacuum, G, 0. Nye ...,

" iz | Quiekstiver, condensiog, Piedlsr & Randol,
.. 19040 Mallrond slgnal, A, C, HACYEY . .covvinvvnnsns
Ballrond sigual, electric, W. Robinson
Hatlrond speod recorder, W, W. Wythe
Bake laoth, polatiog, J. & K. J, Sugde
Hangr, bottom plate, H. O, Garwood.,,

the, cotine, Y. r vm.m
Bark, ste, grinding, J. Moultan
Bed honnge, MeClelas & King .

T. Harris ...... esccsansens
w-un case berel, C. L. Tulery.
Water meter, R.C.uirsy ...
Whifflatree clip, W, N, Santee .,
Whip, Avery & Peate ... ... casesare
Window shades, weaviog, J. Baldwin, Jr,,
Woud, presarving, R, W. Archer.,......
Wrench, 0, T. Boaell .
Yoko, neck, M, s.‘l‘rowbrldn. sesersertens

APPLICATIONS FOR EXTENSIONS.
Applications hav, beon duly Nlod and are now pending
for the axtousion of the followiug Lettars Patent, Hear-
lugs upon the respective applications sre appointed for
Lhe days hersinafter mentioned:
0538, ~Gas FITTING FINISHING MACKINE. —J. W.Lyon.
October 14,
097, ~01L1x0 SrixpLes, —E, N, Steore. December 2.

EXTENSIONS GRANTED
I, ~TURARMIING AND CLEANTNG MAcHINE, —1. Hart.
20400, ~BAILWAY CATTLE Cans.—G. W. Chambers.

DISCLAIMER,
1N, ~Grove, — 1, F. xuon

DESIGNS PATENTID
TN L0 TMO ~Caxrers.—R. Allan, Yonkers, §. Y.
T3, ~Frx Kaox.—B. Brower, New York eity,
T ~INKNTAND Basz —B. Brower, New York elty.
T ~Bavor. R, D. Green, Lowndes county, Miss,
TN, ~UnN Axp ProestaL.—H. E. Wesehd, Phila,, Pa.
TR ~OLAss BorTres —C.C. Woodworth Roch .Y

ty, s, U8, lmprovemnnl- on nurlnln hmm.llllod

“ihe Dayies & ftybbeok Curtatn Fixtarss,™ Julyfi
INTH,

8,605, 1, Gelffin, Cork,Cork county, Ireland, lmprove.
ment on the manufactare of spirite, oallod “Grita's
Farified Hpiritet July 81, 1554,

2,006, ~1). Vorbes, Osmbridge, Middlesex oonnty, Mass,,
1.8, assteneo of i1, Wells, Woburn, Middi€sex conn-
ﬁy.)uu. U, 8, lmprovements on needls thresding
hooks, onlled“‘l‘ho Magtle Neodle Throader." Julym,
1",

8007.-N. B, Wheeler, London, Ont,, sasignes of G, D,
Dion, Port Huron, St, Clsir county, Mo, U. 8, tm
provoments on window bltnds or shades,onllod A Lap
Window shade.” July 81, 1874,

3098, A, Lorrain, Bord-A-Plouffe, Lavalle county, F.Q.
Improvement on whoel horse powers, called “Lor.
maln's Morse Power Wheel™ July 51, 1874,

2.00.—¥. M, Suively, Bellatre, Delmont county, O, U, &,
Improvement on trace fastenings, cailed “Salveiys
lmproved Traoe Fastentog.” July 31, 194,

430 <M. Ing, Hamilton, Wentwirth county, Ont, A
£as regulator, ealled “Ing’s Improved Gas Reguistor.”
July 31, 190,

2,01~0. H, White, White's Station, Calhoun county,
Mich., U. 8. Ilmprovements on rallway switcues ana
froge, called “ White's Safety Ratiway Switeh™ July
EIPRLIN

£708 —W, Vahey, Forest Village, Lambton county, Ont,
Luprovement on wachines tor blocking horse collars,
called “Vahey's Collar Slockiug Mactine.” July 81,
(LN

S.90.~W, Murpby, Petitcodine, New Brunswick. lm.
provements on organ blow pedals, called “Murphy's
Reversible Organ Blow Pedals.” July %1, 1850

5704, —G. Websiur and J. F, Webster, llamilton, Went-
worth county, Out, lmpro,ements In SEWINE me-
chilnes, ealied “The Webster Hand Suuitle Macnize.™
July 81, 1534,

3,705, ~J, Dwyer aud J. V. Carter, Dotrolt, Wayne coun.
ty, Mich,, U. 8, [mprovements in base-burnivg ueat-
1ng stoves, callea " Toe Crown Jewel Stove." July 31,
1834,

3,506.—W ., Cralg, Nunda, Livingston county, N. ¥, U. 5,
uunnoﬂl C.Ofm satae place. l-.mc.un
on calied ver's lwpr
Wasbing Mschine ™ July 51, 15746

30 ~D, N. B, Coflln, Jr., Sewton, meo-:y.
U. S. lmprovements on capstans and windissses,
called *Cottin's Capstans snd Windissses.™ July 31,
1.

$,78.~L. 0, P. Moyer, Newtown, Fairfield, Cona,, U.3.
A certatn india-rubber compound presenting & sur-
faco sgalnst which what are KDOWD A% salely matches
can be iguited, called “Meyer's Igaiting Babber.™
Taly 31, 454,

3,70, —D.C. Kellam, Pontiac, Oakiand counuty, Mick,,
U. §.,a0d R.acd A. Hayes, Detroit, Wayne cousty,
Mich, U.S, I[mprovement on window screen frames,
called * Kcllam's Acjustabie Window Screen.” July
3L, 1.

3,710.—B. Tsppan, Steabenville, Jeflerson county, O.,
U. 5. Improvement inminers’ lanterns, called “Tap-
pan’s Miuer's Lantern." July 51, 1874,

3711.- H. Whiteside, Jr., Ottawa, Carieton county,
Ont. lwmprov on alats tor beds, called
“Whitestde's lmproved Spring Slat.™ July 8, 18556

3712.—H. Behning, New Yorx city, U. 5., and J. Diedl,
same piace. Improvements In pianofories, calied
“Betning & Diehl's Improved Agralie for Planofortes.”
July 31, 1874,

3718, ~E. . Waterman, Hamilton, Wentworth county.
Ont. lmprovement in ded bottoms, calied “Water-
man's superior S.rap Steel Spring Bed Bottom.” July
3, .

8314.~W. T, Rydding, New York city, U, 8. lmprove-
ments on metallic or other boxes tor biscking or sos-
logous uses, called “Tbe Readlog Lmproved Box.™
July 81,1854,

5715.—W. Morehouse, Buffalo, Erte county, N. ¥, U. =
Lmprovements on ship xnees.called “Marehouse's lm-
proved satp Kuee.™ July 8, 1054,

5716~W. B, Hall, Lascaster, Lancaster couaty, Ps.
U. 8. Improvemouts in cartridgecreasing snd load -
ing tmplements for breech-loading fSrearms, called
“W. B, Hall's Cartridge Cromser.” July 8, 1854,

3717, W, H, Beeke t, Chelmsford, Eesex county, Bug.
Improvements in Yalve apperatus for coutrolling the
flow or pastage of Gaids, oalied * Dennis & Jo.'s Pat.
ent B, P, Valve.," July 81, 180,

S ~W., M. Watson, Tonies, La Salle county, \ll. US,
Improvements on nut locks, valled “Watson's Im-
proved Nat Lock.™ July 31, 180,

3019 O, Comstock, New Cunaan, Falrfeld county,
Conn., U. 8. Combiued hot alrand hot water furnace,
called “Comstock's Ventuating Steam leater. ™ July
u Wi

Advertisements.

T80 ~CuiLn's Canntaox.—A. Shoenlnger, Chicago, 111,

TRADK MARKS REGISTERED.
1300 —Mypioar Courovyp, —E. A, Butts, Wash*ton, D.C.
L0 MLk Paxs.~C. A. Douglss, Frankifs, N, Y.
LW ~PFroxLes, xro.—Du Vivier & Co,, New York city,
L0t ~Corres Exraact.~G. W, Earhart, Colambas, O,

Back Page « « « « « « « 8L00 » ilne.
luslde Page* « « « « « « 75 contsn line.
Lagrurings may Aead adrerniaemenis al Lae same rite per
Bene, by madrurement, as the letler press, Advertisements
sl be received at publication ofice as sarily ar Friday
MOTRIAG 10 APPear iR Rert e,

L0, ~TuExsoxerEns, xro.~J. S, F. Hoddleston, Bos-
ton, Mass,

1M ~Gin . ~Welllngton & Co., Xnw York efty.

100~ Winn ~Welllagton & Co,, New York ety

10 ~Mupioar Coxrousp.~E. K. Al Bartis, Ridge-
fleld, N. J.

1,907, ~8AUCE. ~Lea & Perrine, Worcestear, Eongland,

LM ~Corrox Gixs. ~Sanborn Machine Company, Mys-
tie River, Cona,

1309 & 1910 ~E¥1T Goops.~American Hoxlery Company,

Neow Dritalr , Conn,

SUHEDULE OF PATENT FEES,
Oaeach Cavest. . = FERPR e ) ')
U sach Trada lul e N Y
Ou fiing each sppnauon tou Patant myun) .13
On tesoing each ortgingl Patent. . iiiiiineeee. . B0
On appeal Lo Examiners-tn.Ohlef ...,
On appeal 10 Commissioner of Fatenta,,
On suplioation 1or Nelssol...ccoirrrrerves
On applicstion for Kxtenstion of Patent,.....
Ongranting the Extouston,

. . am S0 | On Dilng s DISOMIMST, ... concovcsnises 10
Binder, temporary, 0. 4, Beek, .., L 190200 | Mhemer clamp, K. AL Evaan........... : Un an spplioation tor nutn [ mn)... 10
Botler Snr clesaer, I Lebmans . 1mn ey | NeNer, land, I Muller. ... 2 | Onspplieation tor Destgn (7 yours) .., i LA
Bober, wash, E. A Oshirse ... ... 1.8 BEOSatte, 4. Latohworth .. ..oouvne vosenvririsirnne 130402 | On application for Desiga (M years), "'”.
Boltteg recl, M. Freseh . . 153, 00m | WONSRE poide, suft, L. O.F. Meyer oappedl = s oo

Hulber with cloth, hard, L O, P. Meyer..
Rabbar, aoft L. O, P Merer. ..ooovviins
T Ballnometar pot, K. Funian.....
ovs 80 | MO8 Balanee, A O, Jeukice.,

. wasa Paal Tastanar, O, G, Alg#O oo
AT Bk walght faak, J. K. lasss

Pox for packing tesaels, if. mM
Peaidiog sasd embrotderiog, B, Corsaly
Deies maching, 6. H, Daddow "o 3
Detdan, truse, B Conlls. .o oiieiiiiiiirnnirrninn,

" am R M. Davis,

CANADIAN PATENTS
Lisr OF PATENTE URANTED IN OANADA

Junx 81, 1874,

Alleghoay, Allogheny county, Pa.,
U, b, end ¥.J, Hobbeok, Fistaburgn, Allsgheny coun-

A.\'I‘ED—ln ovuv soulhcn State,N. X

-"'":r.r:r.a,t:
recens ll“.“o ‘tl’

'mu ll-l oMuu ﬂl! ll.l. A '
WOBOBSTBB rnnn INSTITUTE.

A Bohool ui Apphica den . FOr Oslaiogue, RI
Prar, O, UMEPSUN, Warcester,

$70 A1 AP e

PATENTS F.T. . RAMSDEN, Block,

o snl ghloo’o. (1A xpm and

Plensant nud Profitable Empley-
mout 10 seliing * GOOD BOOKS FUE
LOY- | Aui™ “Howtodo i Send stasip for

faols to Banust K, WELLS, 39 liroad WAy

MNT. | v von.

Awu'a PAT'T l'&lb'l‘lON bhu‘l'(}w
o' ﬁu‘tﬁ"&hﬂ' & 0u. A

EMP-

hew \
)lm\l ING MACHINER) mn' nlud
for the United States. for toe chess
- .
L.“."ft.‘ Mach) -
JIAEing, S0t How u‘-o. .
erens, Kngines uq MI d‘l
Wire, shd conman
and ine Continest of N l
u- .Mlllﬂl 10F Machin

bt would

A, nﬂvmmm
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ANOTHER GHANGE!

. (o

Fifth and Last Gift Concert

IN AID OF THE

Public Library of Kentucky,

November 30, 1874.

DRAWING CERTAIN AT THAT DATE,
LINT OF GIFTS,

One Grand Cash Gine
One Grand Cash Gl
Oone Grand Cash Gine ...
One Grand Casle Gl 50,000
One Grand Cash Gle . . L 23.000
3 Cash Gifts, $20,000 ench... 100,000

150,000
«+ 100,000
75,000

10 Cash Gifts, 14,000 cach.... 140,000
13 Cash Gifts, 10,000 ench.... 130,000
20 Cash GinNts, 5,000 ench.... 100,000
23 Cash Gifts, 4,000 ench ... 100,000
30 Cash Gitts, 3,000 cach ... 90,000
50 Oash Gifts, 2,000 each .. 100,000
100 Cash Gitty, 1,000 onch... 100,000
240 Cash Gifts, 300 ench... 120,000
300 Cash Gifts, 100 each ., 50,000

19,000 Cash Gifs, 50 ench ... 950,000
GrandTotul, 20,000 Gins,nll canh, 2,500,000
PRICE OF TICKETS,

Whole Tlckets . . . . . 85000
Halvos . . < W ¥ 8500
Tenths, or o-oh Ooupon 5 00
11 Whole Tlokots for 500 00
22 1-2 Tickots for . 1,000 00

For Tiokets or Information. Addross
THO. E. BRAMLETTE,

Agent and Manager,
Pablie Library Bullding, Loutsville, Ky.
or THOMAS H. HAYS & CO,, Easrenx AGxxTs,

MACHINERY, &

ot Cirealar G Py A s | 2

& Vasay st, Naw Vnrk,

BOULT'S PATENT
Reverse Motlon, Paneling

Vartety Moulmhl. and
Dovetalling Machine cuts
els Of wny design or
style of
Moula In the
solid  wood,
wWith nest-
ness and dis-
teh,

Routes and
ooves for
indows —
w Stalrs — Car
-uraldgol

Moulds Ane
brucket and
Eners

roll Work.,
It a Orstclass Bhleﬂ'lhd Moulder. Dovetalls all kinds
of Drawer and Joint Work with thick or thin stufl. War-
ranted Simple, Darable and Emiclent. Send for cm.-u
Isr snd umpl e of work, Manafactured ouly by B,
MAEN'Y CO., Battle Creek, Mich,

HUSSEY'S NATIONAL

Cottage Architecture.

New and Original Destgns, Workin.
Scale Drawings, and Detalls for al
» Styles of low-priced nomo.

Royal quarto. Pmbpll‘.“

WOODWARD'S | 10 Woxkmee Drawrxos
nﬂon}? Flans, Ducails,

ARCHITECT | [FyssBeilaios
MONGKTONS NATIONAL iz Doliar, pose
O TN A TIONAL | Shx Dottars. vost

ORANGE JUDD CO., 243 Broadway, N.Y

A Set or 12 Steel Lathe Dovs

llpcclnullou snd Cosl
liahed,

-

SESsas

"e'ﬁ_ owa

ything from ¥ to 4
“k& w L W. LE COUNT, Seuth Norwalk, Conn.

CHAHPION BILVERSTEEL

T
KRING MATTRESS, now Ay &
on th nbl lovnn :n' vt ?J:?::::::

lom- ton 18 the trade.

BEST VD over pMu ”‘i ir ‘u‘:u:. -‘:;
t appoarance of sllver, aud ia the softest, casiest,
t. Lt durable Spriog Hed In nuk-l

ho com of tenaclons tem d olul o,

presaur .~
lﬂylﬂu‘. turned, ovmllo: op. Ilo(l u«n alike. No
frame, 80 wooden alate, no ow “"‘fl 6o otnn ln
on floor witho under bed
ly uu lM nklan- of balr uutm
y In this bed than In ny
iouu y Maes maoe Lo o
circalar, ull rice ul‘onbh

bod; W ingie bed
o l... . by single or q:ul Ly, (o .Il rnn

Broadway, #"

‘xvn, AXD M:muxwu. Exannmuu AT
;rn RExsaxraxs PoLyTRonxio INsTITUTE, va

- '}:""’“0“ very practical. Advantages unsu 3
He A thiscountry, Graduates obtaln excellent post lun
fo }zuuu I6th, For the Annual Register, contaln.
‘A”“Moud Course of Ntudy, aud full particulars
Fror. CHAKLES DROWNE, Directors

The Chilian tion

k‘ﬁ“ for lhln llpt;s:lo.'m b’. nlpred at 'lc
o, t O

I"" ud‘l'mnu tnc PFacifio )uo:)(‘: :::ncr::-l. at by lh
welghlng lu(nmu lh:: "m""'.ﬁnﬁ'." u'ro 'n.:::
.m. Bot more Was 3 cablo feat, 1o the only cou nl

ru::oﬂl“lu o (.im feavier or Iarger pae
?“' u. pped per ur::'m'u'u low rates ud«

Lrae e Ul

mm reach I‘t‘r m Jenuary l‘.nn ?‘ 't,‘-"txm.
be obtalned oming soy oo of the Unlted
xo.mon an c.Nllu
4Ting S o Yosk L BOEL, COF

ding Agent,

$476

A MONTH TO AGENTS, Addres 0. M,
Loxiwerox & BRO-New York or Cuicage

TRADE ENGINE.

-0
Notseloss It oporation—Perfect
In workmanship—all light parta
Of Cant Steel

Every Engine Indicated, and
valve corrected to give the high-
eal attaluable resuita

Warranted sucertor 0 Any
seml - portable Kogine s the
market,

Sond for Price List and Cir

cular
HExnMAx & HeErOneL.

nooe M'v'e Co,
Dayton, Ohlo.

MAHOGANY

WA "("T ROSE, SATIN, HOLLY, SPANISH & RED
DAR, apd all kinds of HARD-WOODS, in Logs,
Piak, Boards and Veoeors,
¥ Extra cholce Hirds Eye snd Curly Maple, Freach
and American Walnut, sand Ast Barl Veusars
Just ncvlud

Geo. W, Read & Co,,

M & Yard 18610 200 Lowis St foot 3th & 6th St E R,
New York
< o onuu by mall promptly and falihfully execu-

ed.
*,* £aclose stamp for Catalogue and Price Liat,

fOR STEEP

AND FLAT

'ROOFS.

ESTB'D 1856.
SAMPLES ¢ CIRCULARS

NG Co. OF NY.

READY RoofiNG CO. OF
64 CORTLANDT ST.

VER 7.000 IN

BLAKES STEAMPUMP | |

vvzx'nnus- Send twenty-five cents o GEO, P,
WELL & CO., 41 Park Row, New York, for thelr
fumpua of m Aua&rd pages, coniainin Mata of
papers,and showling cost of advertising.

MAGNETS—Permanent Steel Magnets
o( any form or size, made to _order by ¥. U, BEACH
CU,, 3 Broadway, New York., Makers of the oel-
-mu& Tow Thumb sna slinisture Telegraph luatra-

HINGLE AND BARREL MACHINERY —
Improved Law's Patesi ll\.‘lo and u-‘u .l.‘ .-

. °&'.uvn-'.‘l?|;&¥ Brave aoall - 'n':o'-;l‘-: Flanate,
Tursers, #c. Address TREY % & Co 0. Lockport, Y.

ORTABLE STEAM ENGINES, COMBIN-
{ng the maximum of .mc{ darabllity and noon
omy. with the mintmum of welghl sod price. The
oly aod favorably kKnown,more than 1, bal '
use. All 'u;ruwd -lllllncwry f';r 5o sale. Desortp
circulars sent on application, A
THE 3. . HOADLKY 00, Lawrance. Mas.

RON BRIDGES—Cranxe, Rexves & Co,,
PHENIXVILLE lllllllnl WORKS, Offics, 410 Wals
nat Street, Phlladelphia, ¥
S eclllllrt—Accunl- hollmuunlp Phoalx eolumng
jse of double refined iron, No welds, All work
doue on the premises, from ore Lo fAnished bridges,
Hlustrated Album mailed on recelpt of 75 cents,

Machinery

Wood asd Lrea Wouln of avyery nnd’ Leather and
Rabber Belting, Rmery Wheals, Babbitt Metal, &c.

Sturtevant Blowers.

Of avery 5ise ana 4oscriplion. CORMARLY OB sARd

Cold Rolled Shafting.

Best and most perfect Shaftiog ever made, constantly
oo hand In ml'c qnnuuu nn shed In any lengths ap
1o M . M]n,‘ and I-Mllul ustable

) ”;

b nlle o e RGE PLACK &
 Coam ' bers Btreet. &

& 100 Heado Street, New Yorx,
Niagara Steam Puwmp.
CHAS B, HARDICK,
B Adama et umonn. NoY.

THE JO!]N HARDICK

Nla.gara Steam Pump.
HUBBARD & ALLER, Brooklyn, X.1 Y.

Uncme Fortbhe Best an
DROP Ar}lium uu!mn'&u ruu} Co,

QOD-WORKING MACHINERY UIN
slties, Woodworth Flaners and Rich-
roved Tenon Machines.
nion &L, Worceater,

o ITAREET KOO & RICHARDSON.

per day at home, Terma Froe, Address
85 z 390 Gzo. STixsox & Co,, Ponlnq.inm_e_.‘

ardson’s h{enl m
Central, corner

IIIIJ WRORUO%HT'
|
BEAMS & G/RDERS

TEE Union Iron Mills, Pivaburgh, Pa

The attention of Bnmnun ud Amlucu is called
to our unproved Wrought-iren Heams an (c‘
m;u i t.he M‘:':d “’“Nu‘u .umru. the

ro *0 oblectionable
old mode of mnnhctur‘%c. are entirely avolded, we sre
repared t omnmhtlhm- munmm can

° magmvl‘ Co, %nlon lron l!gc. ﬂg

AMPLES OF MACHINES, TOOLS, and
IMPLKM!NT!. m vod, exhllm d, sna ordors
ON & CO,, lwum.um.

300 Be'way, M. X.
The Toll Gate

Prize Plcturesont free! An
{ ! ob ots L
fnd! Address, with stamp, dnn onn%nm %0 o> .
PATENT

0, N.Y.
Plam'/ng and Matching

ad Molding Mach! eny. Wood': Planers, uu«nn

8 A wt):).bl MACKINE CO
Send for Circulars, ete.

;r Sodbery 5. S

BIS MONTH A WELL ENOWN FIRM
of Eogineers and Machinery
conpections at home and
ficor Warehouse, having windows fron
Street nd Cannon Street, City, London, Eagland.
to sccent the agency for lpeeul
machinery, ete., and to exhibit .clolcc selection
of these snd of 'orkln( models, Adv travelers
canvass Great Britaln sod the whole of lmu For
terms, apply W W. P, Box T, New York City.

J,“OR LEGAL ADVICE CONCERNING

Infringements snd Patents, consult B, B. McMAS.
ER, Counsellorat Law, 5 & 11 Nassau st., Room %, New
York. Counsellor and Advocate in Patent Cases.

DISON'S INDUCTORIUM—A Eow;rlul
4 seful

electrical tnduction.coll for giving sh
o: m:d:au %ewu sud amusement, Price only SIX
nt, C.0.D., by uﬂnu &n‘l'll;(l:{r“clr{:uhr

& 12 Ward 8t,, Nowark, §.J.

The best in the

2
-
2
a
¥
4
2

$10 to 1000 Taveated ta¥iocks & Goid pay

percent s month, s«ndl r
particulars. u'llunol Y Loalknnn 2 Wall 5¢,, \‘Z

ORGING & FINISHING MACHINERY,

! Fixtures and Tools complete for nuln‘ .nuo ew-
'3 whlnn ete., o model, turnishied 10 arde é
ons.

PHATE'& WHITKEY COy Hartford,
BLAKE'S PATENT
Sbone and Ore Breaker
Er:,nu all E:s :;x‘- nuu:‘ea u:
A0, a0y kind o
amn s b
o .u.‘&“‘d‘.’b:i:’&‘ e,
FORTUN E}
BTRNCIL AND STANF ‘R'.',’::‘. lhAl'l’lg:z.r" 3‘.5““'“
I'-rbl-o Water
erwl.ubuvlnl lho (ollovlu ase-
0 highest results ov-
O "{l m & TEM

The Amert
A mpmu ud ubmll od
Toush 8¢ a by Jammes
ful o 0 pOwar of the water
n«nu‘o of hn muzg nu;
Lon

l'-ulu of ﬁ'ho?. ate
To Electro-Platers.

“J"
tho Alues
"f dect of th
iized, betng th
S
At obwuod.;!
AT’"’.HIBH o] HEHICAH AND MATE

___ New Haven, Cons.
Yox ALy n lhr Hubber snmp

KIA
llu!lur :.:'u':&'a'é'*ﬁ’o ... MLM.'
estalosis nc'“g«» b applie “::o.

QTEAM | BOILERS for sale chea —]5 25, 5, 25, 35

WHF. 5.0 HILIS, 8 Courtiands 8, lo'!ﬂ'

g

Bmlll 'l‘ooll of all kinds: also GEAR WHEELS, mn;

gm 11 S

of M S, sn materials of all kinds, Castings o
&'nnu Ll b nes, Slide Resta. &c. Catal s free.
COUDNOW & WIGHTMAN. 5 Cornbill, BOsoR, Mas.

ANKRUPT'S SALE OF HORIZONTAL
and Vertical Steam Engines. Also,new and second
d Machinist’s Tools. Send for circulars at

THE YALE IRON WORKS, New ﬂl'!h. COIB

l A DAY. Employment forall. Patent Nove
s ties. GEO. L. FELTON, 119 Nassan St N.Y.

SHINGLE & BARREL HCFIHBBY
S\‘ABT‘S IMP. HKADIVG AND :m NGLE SAW
AVE CUTTERS, JUOINTERS, EQUALIZERS, AND
BRLDL\G Tl'ﬁ‘\ERS,
BAILEY GAUGE LATHE—For turaing all kinds han
dles anda Cabioet von. Stmplest and best In use. We
manuiscture s mlénuae c(‘:'o:dd and lren Workisg
to ,a.eun s

MY iu.x'\'avuu.. Lockport, N. Y.

RIBDOFS IMPROVED TURBINE.

uﬂum'-du z:n “1:.1:4 -oom‘mblc'
A yle the sl percontage o
any wheel lcoud n ol oh ur ewlse
ad Where. 1873, wheel full
= % gate %0 per unl. unn 'l Ih",lnru
uarters ‘82, 1894, Apr. 43 1n. -hnl
ull gate 91 per cent, seven clln(ho

& three quarters *53, ive elghihs 5%,

Add lonal nﬂamsuo B Aent upon ap
Ication to ul)(N ﬂﬁf’xua
50 Mount Hol Iy.

E. M. MAYO'S PAT, BOLT CUTTER,

§2Send for INustrated Circular, Ulnetnoasl, Ohlo.
SCHENCK’S PATENT.

whonwon'm PLANE! s

And Ro-Sawing y m}"
Engines, ® Jo o, wlllh
'--ha‘inmm N. Y. ul“l'l- Liderty St, Saw ¥

PATENT

OLD ROLLED

SHAFTING.

The fact ihat this sbharung bas B per oent greater
nmm s Aner fnlsh, and i truer L0 gage. l\uuyotwl
nnmn undoubtedly the no-l economical, n
mmmnhmnmumol b

L Par. Covriixe l\} (UTLLN
of the most umnﬁ siyles. | 1ie [:ﬂ
callon W L
mnnu.umu-v

l:. llt'
s .w%w.‘,.w ke
OTIS, SAFETY HOISTING
o B i .
R. BALL & CO.

ﬂ‘s

vy

by

Wo0D WOBII’IG MACHINERY

ul Door Ma.

'or h.n.
':'- &-4 lov l%

iekreom, &1

|P. BLAISDELL & CO.,

Worcester, Yinss.,

Masufacturers of the Hisisdell Patent Upright Drille
ud other frst-cises Machinista’ Tools.

NIW & IMPROVED PATTERNS. —MA-

CMININTS' TOOLS—all sises—at low prices.
GUULD, ¥ 10 113 N. J. K. K. Ave., Newark, 8. J

Andrew’s Patents.

Nolsel wcuo:' Gm;:d.‘_u Geared Helwm
!.’ "c tor t Accldent,

Ay
’.& - -u.'gubi'o and nlulq 14
"1:'

LASS \ OULDS lor Frult Jm,
T Bottles, & Iax Stagdeetc_mate H.BROO
oAy Cox, HITE AXD CENTER 5 .X. Foraay

u ng pew 1o glass you will require & mﬂd {0 _dale),
§F° PARTIOULAR ATTENTION pald to MOULDS for
INVENTORS. Send model or drswing : Inclose stamp

lCﬂABDﬁ)N“mlﬂ & CO.

ufscturers of e iatest improved Fateat Dup
sad Woodworth Machines, lnu:lm
and mo . Ten 3
tical, s2d Iar Be4awisg Mschises, baw uu.
Arbors, mu Saws, Eallway, Cutof, and Ripeaw IA-
chipes, Spoke aad Turniog Latbhes, asd various

e kitAs of  Wood working Michinery.  Ca
snd price lists ml. ot spplication. Massfactory,
(olltr Mass. Warebouse 107 Liberty st. New York.

TWIN SCREW STEAM VESSEL, baviag double
ttom and water-tight compsartmenta,

&“OB SALE—AN UNFINISHED IRON,

Leugth between Perpendicalars......ouee M feet
Breadth of Beam....ooeeuveees ese e
Depth to Main Deck......covn oo Uy~
Displacement at 22 feet draught. S0 tons
Ares of Midahip Section.....coeee . $0 . Nt
Number of Transverse Bulkheads....... 3
ENGINES.
Two palrs, esch palr driving one Screw.

Diameter of Steam Cylinder 71 Inches
Stroke 0f PIston. . ccecriccncennsas 5 5
Surfsce Condensery, ared. . . vveeecvvences 12560 nq. 1t

feet
5o~

Ten Iz aumber; Ord.xnu'y Bortzoatal Fire
Tubular Type.
Total Hesttag Sarface.......... [H0 . N

This vessel was intended to becomple'.cd for the State
of New Jersey asan = lans were prepared
wss carried on nn er the direction of
General Grozae B. McCuxrraw, U. 5. A. All mate-
rials, snd the 'ormmp are guaranteed 10 De of the
best poseidle desciiption.

The funds appropriated fer the purpose of completing
the vessel not proving samcient, the Legislatare of lhe
State of New Jersey has mrec(ed that a sale be made ¢
the highest bidder. A Commission, consisting of

ency Gov. JOEL “ARKXR, of Trenton,
Chancelior Auz1 DoDD, 0 Newark
. WL W, Slum. sod S. B, Do, of

has been appointed to effect such sale,

Bids rndorsed * PROFPOSALS FOR THE PUNCHASE OF
IRON STEAMER. OX OF PARTS TRERXOF,” may 0o address.
ed 10 the GOVERNOR OF TIE STATE OF Nyxw JEnaxy, by
whom they will be recetved at Treaton, N.J.,usuti) 12

o'clock, M., on the second asy of November next, at
whieh time. ua-y will be publicly opened

Bhnn lor'?ropou 4, And a Ecmphu! contalning »

tion of the vessel, as nearly completed,
elcvpl a4 (0 armor and armament, may b' obuwm by
sddreming elther r of the C
undersigned,
fesion 1O rxamine the vesrel, and 1o 1aspect the
premises, may de obtamed (by lumdlnt parchases n
apphecation at the Dr K, where the ship now |
1o ibe Comnsulting

13
ogineer 1o the Commimion, 'hu
will be pre ed 10 exhibit drawings, 10 expiain ' bhe
strocture of ball and machinery. and to give sy other
luformation respecting the vessel,

R. H. THURSTON,
Conruiling Engineer 10 the Commiasion,
Hobolen, New Jervey,

United Saaten of America

|TONE SAWING MACHINERY.

Merriman's Pateat, Also, Hand and Steam

DERRICKS & TRAVELLERS,

THOMAS ROSS, Rutland, Vt,

An deutfche Eefinder.

Dicfe grofie und thitige Claffe unfrer Vee
bilferung madien wir befonders  davauf
aufmertiam, dag unfre Firma durd) ihre Vere
bindung mit Wehington und ben europdiiden
Dauptitidten, bejondere Vorthoile jur Eriams
gung vom ime und auslindifden Latenten
bictet.

JQeder Trfinder, glerdviel welder Rationalis
tat angehdrig, it durd) die liberalen Patentges
fege der Bercinigten Staaten Jum PatentiGuy
filr @rfindungen bereditigt. Unfre Firma ift
bereit, geftilyt anf 26jdbrige Erfahrung, deutide
@rfinder jeder Beit ju berathen und ju migigen
Preifen rafd) und plintilidy Patente ju erlangen.

Die Deutidhe Section if tn den Hinden
fdhiger dentidher Ingemieure, ceidie in bdex
Office perfontih mit  Grfindern vertehren
werbden,

Der  Bcientific American” wird in {einen
©€palten die bedeutenderen Erfindungen bes
{predyen.

orrelpondenty exbetenn und prompt beants
wortet.  Pamphletr in deutidyee Sprade wene
ben auf Beelangen franco yugeiandt.

Wdreffive:
M & ¢ go.,
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Back Page = = e e e s - BLOOAINS,
Inalde Page = = = *

Evgrorings may
(e, b

aerning 30 GPPAAr In nexi Grue.

« = = YDoentn n line.
Aead advertisemenis ol AL MM Parle per

o 1A otier prese. Adrertianmentd
ot be pronrad @t publicntion ofe av early on Friday

"BLIND SLAT REGULATOR.

A urefnl and orsswentsl inyention fof
reguiating the slats on window biinds.
Holds 1he slats seenrely fn any position,
ARG Preyents them from e itifog or fall-
the down, UM or loose bltnds made per
fect, by simply Biilpg ohe Hegularor to
each section of & bind, which ean ba
ensity aecomplished by any abe No blind
1» perieel -nhmn i, foe per QoEAn |
Hrase, 82,05, Vropmed, 2
tod, Bh. Bead for same. Agent
ssiapies e, Clrealars, J. T. O'DON
VO HUR, o8 Ploe stroet, New York

'R COVERING FOR BOILERS AND
S mav v Qent in Fuy
ol"ﬂ R CEMENTAND PAINT FOR
ROOFS 1 the bést In the mnrknl

Ashestos Felting Co.,

JIB-NI') l"rnnl Nl.. .\ \.

OR SAL LE—2nd hand l‘ur(nlvh- and Sta-
tonary !.n;‘lhﬂ and Ilnlllen go:mnmw e half of
jesoription, adar
Orlgloal Cost. Hor SETGIAM & RICH, 01l Clty, Pa

& " The Pants’ Stretcher,
(CAVEAT SKCURKD)

* A now dnvico for taking out kneo forms and wrin-
¥1oe from pantaloons, Every gentlonan with
LAlx Areiele can bave Ll pants always fmoothly
pressod and in proper sbape, No trouble—Sim
Dle=lonyenlent—and gives grest sallsfnotion,
» U= trize £2. Liboral discount ty the trade, Great
Y Indocoments to agents. Clrenlars free, I'. DL
— \AL[‘”\L‘IT l‘llhunb St., New York,

TANNATB OF SODA,

POILER SCALE PREVESTIVE—Jos G Roorms &
Co., Maitlson, Ind. Agewews ' R, H. Lee, Titasvilie. Pag
'wens, Lane & Dyer Machine Co. 8t Louis, Mo.: Walt:
man & Barrell, l'nlr Falle, N.Y.; Warden, MeLelland
& Uo nefnuall, 0,1 H. A, Harshron, Nsshville, Tean
~)ml'n Rankin & Co.. Evaosville, lnd.; H. lmdln
Covman, New Oriears, La,

The Most Powerful, and the Uulv Tight
‘ BUY A Stuttng. Good Part Gate Turbine ever
made. Prices of snall wheels to sull

JWAIN, ™A 8 SWAIN,

North Chelmsford, Mass,

Cooper 8 Engme & Mill Works

MANUFACTURERS OF

First-Class Stationary Bugines,

Flrst — Wllh uln:le ellde valve cut-off by lap at X

Smnd-—wnb lndued cut-off yalyes arranged to close
part of stroke,

Third — Sl.cun { cketed cynndcu. fitted with patent

sutomstic cut-off yalve gearand Foternor.

nmnteed torun on 3 1bs, of coal per fndi-

cned hone powcr. or 1o make 8) barrels

POBTABLE EK(:INBS- of 8, 10, 20, and 25

mx-'fc-wnn"n srmms COUPLINGS, FOUNTAIN
OXES A‘U SHA

PBF\(.I.! BURR BPRI\G GRIST MILLS AXD BOLT-
APP, AH.AT

ClRC LAR 8. > lLl_.!l AND l’lITURES BOILERS,
MILL MM,HIMLHE CASTINGS, E
Stats what {s wanted and Circulars !ree.
Address in full,
® THE JOHN' COOPER EL'GILE 1(‘)‘0 C0..
. unt Vernon, O.

The publishers of the BOIENTIFIC AMERICAN have
ncted as solicttors of patents {n the United States and
forelgn countries for morethan o quarterof s cen-
tury, More than FIFry THOUSAND Inventors have
avalled themselves of thelr services, All patents se-
cured through this agency recelye a spocial notice in the
BOIEXTIFIC AMERICAN, which frequently attracts pur.
chasers for the patent.

Ipyentions examined,and advice 85 Lo patentability free

Patents obtalned in the best manner, and with ag 1it-
tlo delay as pomible,

Caveats prepared from either model or drawiogs,and
filed in the Patent Offloe at short notice,

Bpecial oxaminktions sy to the patentability of inven.
tions made, st the Patent OfMlee, on recelpt of model or
drawing and description; cost for this soarch and ro-
port, 5.

Trade Marks~The necessary papers for sccuring
protection to manufscturers aud merchants in this
country and abroad are propared at this office,

Dosign Patunte, tor protecting artists apd designers
of oy new ornaments work, are quickly and cheaply
obtalned through tuis ofice.

Copyrights obislned,

Forelgn Pateuts are solicited In all countries where
patent lows exist. Famphlets, containing the cost and
full particulars, msiled on spplication,

Cansds Patents.—Canads 18 one of the best countries
for patents, The cost deponds upon the length of time
for which & patent 1 desired, Full particolars by matl
on sppliostion,

We stiall be Lappy Lo conter with tnventors, examine
thetr models And drawings, wnd sdyise with them as to
obtalning patents withoul consultation fee, Every
kind of information periaining o patents, st home or
abrond cheerfally given,

Hend for pamphlet, 310 pages, containing laws and full
directions for obtalning patents, Address

MUNN & Co,,
Fublishers BCIENTIFIC AMERICAN,

PR L L Rk Row, X, X.
BANCH Yrioe ornor
Wublnnon 0. G und 7th Strootw,

.\IA('III.\' INT'N ’l‘(NH,.\'

EXTEA NEAYY DINFROYED FATTR
LUCIUS W, FOND, MANUW \1 ’l'l l(ll(.
Waorcester, Muss,
WARBROOMS, W LIRERTY 5T, N, )
s Lathen, ISaners, Boring Milis, Deilis ard Gear Cut
ters o Specialty

AMERICAN SAW €0.
TRENTON, N. J.
(GREAT REDUCTION » PRICES

MOVABLE-TOOTHED
CIRCULAR SAWS

JULY 1w, INY4,
ﬁ"ku\dlurlmwlllu ll-( _p’

PLAIN, l \( A|‘H'I‘I( '
, ANDERSON, \IAIN HANT
& C0., 24 Peari Bt N, Y.
g Clronlar furnished froe,

NOYE'SN

MillFurni Works

re the largest 1n the United States. Thoy make Burr
Mﬂhlnm\o’t;oruhle Milis, Smut Machines, Packers, Mil
Picks, Water Wheels, |'n||¢‘y" lud‘ :I«ntnu. specially
our mills, Send for catalogue
S JoT. \u\‘K&nn\ Bufale, K. ¥

PORTLAND CEMENT,

don Manufacturers B'c ror ule
From the best Lon hmum
A Practical Treatisoon Cemant tnrnhhm (ur omm

THE AMERICAN TWIST
DRILL €O, Woonsocket, R,

DOW the s0ie owners and AR
turers of the celebrated

DiaxoxDp Sowrp Exxry WneeLs,
g lllustrated Cataloguo of Em-
m \\huh. Machinery, sud Tools

w.

ST ROOY COATING, CEMENTS, DOILEN lll ll\u ANEATIING, and OENERAL MATE
“‘;;’l:":\"n‘;l "-nﬂ‘|‘n ATRUCYURAS \\Illllllbl PR lh s matorials nre pnp-rml l'f‘l',lVl l;‘;
wne, oon B easily apblled he any ane. anid sre put wp for -'|. ment Lo all parts of the world, LIBKN

INDUCEMENTS 7O QENERAL l/,una\u AND DEALERN
EF Sond for veserty stice Pamphlets, Price Liste, ote

""""'""'.'.“.,'.‘.'.'.'.T.“‘.‘l'.!“""“" " H W. JOHNS 87 Maiden Lane, N Y

TO INVE NTORS
AND MANUFACTURERS

w0 Towtitnte,
C 0 Niidtion

“- -\ b
' M and M A
||-.lrl-n.,v "
wihee witholon, Aus l||u e
Opemed Repde it

wget |'lh ud for
Tha Eahiddtion will bs formsally

.t

Por pa », adirens ' Geoersl Buperintendent, Americsn
Instituie, uik

'rmumn

L
ENGINE l ATHES, DIRI ; . &o, Hond for Price Liat,
NEW HAVEN MANUFAU -ru RING 00,
ow nvon, Conn.

OPB

Johtt W, Mason & Co,, 43 Brondway, New York,

Machinists’

N.\'.St:e::‘E:g:ine Co.
98 Chambers St.
McHafie Dirget Steel Castings Co.

S Homogeneous, nurunecd lo stand s Tensile
*?ﬂ?n‘zs" Tons per Bauare Ineh, An |t_wnlnnble sub-
suitute tor Expenslve WROUGHT IRON FORGINGS
or fur fron Csstings, where RTeatl streogth 1s required.
OFFICE—Con. EVELINA AND LEVANT STREXTS, P
ADELPHIA. §# Send for Cireular, Price List, &c.

IDDER’S PASTILES—A Sure Relief for
Almmn STOWELL & CO. Charlestown. Mase.

Fx
8. JARBOE, Agent, l. New Church st., Now York.

S SE'

L MERSONS INSERTED TOOTHED SAWS.
i.c. EEEE:SEAME ERICE OF SOLID TOOTHED SAWS.
Wre~ WE WARRANT THEM SUPERIOR TO ALL OTHER SAWS.
TOEMERSONFORD (9 BEAVER FALL

=S
= A
W
ULAR OF OUR SAW S.—=aS

SPA FORAC

V. Qurpenter, Advertising Agent, Address

(<
llrn T8, New Yorkoity,
Hl‘ NRY IIAI L& CO,, 20 Cortiandl ’“‘TE "Ily

HE PULSOME

The simploat, most durabile and nm
Araan UMy now ‘n i, Wi pr Emg
or muddy watar withont wesr ov Inl
1ta parts, 1t osnoot get oul of oﬂlor.

Branoch Depotn
11 Pemberton Sqonrs, Hoston, Mass,

177 Market K, l'lmnrlnlpllll. s,
t w Wells Strent, O hicago. 1
. gouth Westorn Ku-n. nnn Ne Orlesns,

TIARTFORD
STEAM BOILER
Inspection & Insurance
COMPANY.

W. B. Franxuxn, V. ¥t J. M. Avunw, Pred't
J. B Pannce, See.
llnnlurcl (mnl.

PRATT’S
ASTRAL

Anfest and mu Ofl ayor made—burns In any lamp- to;
mlo everywh CHAB, FRATT & GO,
memmn n.u 104 Fulton atreet, N. X

)

BOILERS
TOo
Eoglue Builders.

SPECIAL PRICES

:OS

Stationary and Portable, to @0 ll l' hen In Steck
lno.C"uula Saw Mliils and Pow
ERIE CITY num WOI(KD Erte, Ps,

OISV

Crane Bros. Mfg. Co,,

CHICAGO.
MPORTANT FOR ALL LARGE CORPO-
RATIONS axp MANUFACTURING CONCERNS .~
Buerk's Watchmnn's ‘l;l-o Delmrw of

controliing, vuh Lo GLINOST ACCTIACY ,
walchman or patrolman, as the same rosches mc
Tations of Bll b-l. 8“ & Cireular.
vm, P, 0. l " lm. Mass.
&—m Com two U. 5. Patents.
\h m muon 18
\hmm ma will be dealt with sacordine

7 NGINES AND BOILERS, New 2 and Sec-
Hand, Portable and Siatl T descrip-
mﬁ.:ﬂgrcﬂ" £V GOODWIN & “ HITE 011 City, Pa.

Primtme Press Men

Agents or Salesmen, having hml " \pmtmro with Ro-
tary Presses, plesse adoress F. A. HULL, Danbury, Ct,

TURBINE

fe7N  Water Wheels
\§ & .

g ) More than four times a8
{_\Q (5 many of James Leflet’s Tm-
Fe & proved Double Turbine Wi.

o \ % ter Wheels in operation than
/ \ = any other Kkind. 24 sizes
P

made, ranging from 5% to
96 inches dinmeter, under
heads from 1 to 240 fecl,
Successful for every pur-
rouc Large new pnmr hlot,
he finest ever puablished
conulnlnﬁ 160 poges and
over ¥ fine Ulustrations,
sent froo to partios inters
ested (o water power
JAMES LEFFEL & CO.,
Springhicld, Ohlo, & 100 Lib-
erty St ..\ow York city.

DAMPER AND LEVER
REGULATORS GAGE COCKS,

MURRILL & KEIZER, 44 Holllday St, Balt,

\lR liisem MONBOECo L

GREATEST INVENTION of the AGE,

ELECTRIC & VAPOR CHAIR.

Bee ":nm\lnn and dt--cr\mhm in the * Solontine Ame-
rican " of March 7. The greatest known curo for rhoeu-

matiemand scintlca. No physician should be without
one. Send for clreular,
. R.TOWNSEND, SoLx AagxT,

Medical lnalllule. 168 Cumberland 8t,, llrnuknn, N. Y.

$20 to sell the IMPROVED “HOMI
SHUTTLE” SEWING MACHINE,

the only practical, low-priced “Lock Stite h".\n\\lng
Muachitie over invented, Address JOUNBON, CLARK
& Co,, Boston, Mauan.; Now York City; P malmmh,
Pa.; Chicago, 11k ; Loulwsville, Ky,, or St. Louls, Mo,

HOUSTON'S PATENT
TURBINE

WATER WHEEL.

¢ Serongont, Chonpest, Bont,

In tho teat st Holyoke, !
157, the Houston gave llm
hl.\mul porcentnge over
shown 1n s rollable testand
the hluhost averng
sults over rlrlnlnmf ru
practioal use (Ll ayerywhoro
demonsirating s superior-
ity ovor all othors, Emer-
won's (ullnlpunlumlcllml on
i application, Hond for Olrcu-

1ar
MERRILL & HOUSTO
LRON ‘Wolltkur T O
Balott, Wlununﬂn.

Worlc/ mg Models

And nxponmgnul uunhlmlr Metal, or Wood, mad l
oy M. WIIREL, 6 Contor st R Y. ©

“BESSEMER
Steel Wire Ropes|x

IMPORTED TO ORDER.
One third Stronger than Xron JIY!‘TIOY
rork,

14 N. 5th, rnnmnpm--—d G, N

GEORGE BARNES & CO.,

BV ~
%mmm .

S'I‘A\'DARD BRICK MACHIN E—Made by
L) ALM. & W, H. WILES, Grassy I'uluthltocklnnd Co.,

N. Y. The Original of all Brick Machines good for
aoything. Sendfor Cut and Price List,

THE HEALD & SISCO
Patent Centrifugal Pumps

VERTICAL & HORI
Mrat Premiuma at Now Orleans, cinclmunl ‘and New
York, “ Medal oy Special Auard.“ American
Institnte, 1872,

Forfeot satisfaction gunmnu-ud Tho cheapest, moat
«lumhln 'vupulnr and successful Pamp known, for Papor

Mukorn, Tauners, Contractors, Brick Makers, Distillers,
vu lump- with muiilm on frame, complnu.- at low
l\uunl for Wroeok!u yredgingHArrigating, oto, lllluﬁlm
ted pamiphlot free. ) refercuces Lto pirtics actually using
the Pump, 2 r. o8 0f tho stronge uaonnlmo tesLimon

Addross 1 D, BISCO & CO., Baldwinaville, ‘\.{”.

~Rifles, Shot Guns, Revolvers

of overy kind, Sond -Vunm rur Illul(mlad Price Listt
(-rq‘lll Wostorn GUN WORKNS, I‘Iu.b“r.h' p“(:

PORTLAND CEMENT

A Pra¢ Il(‘nl I'ronting on O ement furnished Frex,
¥, L, Morchant & Co. 76 8outh 8t,, Noew York.

Adurese JUILN A, BUKBLING'S BUNS, Manuracturs

ors, 1routon, N, J., or 117 Liberty Bt.,

Wheels ana ihlpu Now. York.

for eonyeylug power ly
gund for Clreular, long alstances,

Todd & Rafferty Machine Co.

NUFACTUEERS OF
Greene Variable Cut-Off ; Lowes

tent Tubular and nu Bollers ; Plain Vnu lu-
léuu:‘ry Houu%hud ﬁomb Knnnu. Boum 1 all

, Shafin
Tow, OIKMB?igli Flu.snd Hemp Machinery,
ants forthe New lean %hnnluct\u-tn 30.‘. lllcl‘lg-
Iata’ Tools; for Juds: onl Goyernors an

sturtevant’ Bl eren
BABCLAY 8T,, NEW

oW 4
WAREROOMS, " 10
WORKS, Pxnimox. NEW JERSEY.

With \\ neer, thv
nod Milk C
Best Food aod Ice Keeper
in the World.
Send for Book. =
. LESLEY,
221 W, 284 8t., New York

OF THE

SCIENTIFIC AMERICAN.

THE BEST MECHANICAL PAPER
IN THE WORLD.

WENz'ni_u__v:m YEAR.
VOLUME XXXI—NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN be
10 announce that on the fourth day of July, 18,
new volume commences. It will continue to be the aln
of the publishiers to render the contents of the new
yolume more attractiye and useful than sny of iis pre-
decessors.

The SCIENTIFIC AMERICAN Is devoted to the tnter
ests of Popular Sclence, the Mechanic Arts, Manufsce
tures, Inventions, Agriculture,Commerce, and the indus
trial pursuits generally ; and 1t is valuable and instrucs
tive not only in the Workshop and Manufactory, but also
in the Household, the Library, and the Reading Room.

TERMS,

One copy, One yoAr. ...eees $3.00
One gopy, six montha, 1,50
One copy, 100 MONA. .vuuierrsnrasans 1.0

Onecopy of Selentifo Amerioan for one year.and
ono copy of engraving, “*Men of Progrosa™., 10.00
One copy of Sclentific American for ono year,and
onecopy of **Sclence Record " tor 1874, v 5.0
Remit by postal order, draft or express.
Tho postage on the Selentific American 18 fye conts
por quirter, payable st the offios where recelved. Cane
ada subscribers must remit, with subscription, 35 cents
GXtra LO Pay postage,
Addross 8] lotters and make all Post Oftleo orders and
drafta payable to

37 PARK ROW gg?onx

HE “ Scientific American” is }g{lnted
OHAS, ENEU JOHNSON & CO.'S 1
Lombard Ris,, Philadelphis, and & Gold 8t., New xorl.




