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Susponsion Truss Bridge,

Our epgravings illustrate a light and gracoful bridge, in-
vonted by Mr.John H. Diedrichs, an engineer well known to
the selentific world by his valuable work on the theory of
stralns, His object was to produce a suspension truss for
bridges which should be durable and sconomical in construe-
tion, and should secure from a given quantity of material a
greater proportion of strength than is derived in any other
truss systom. This is accomplished principally by a novel
and judiclous distribution of the tie rods which connect the

lower cnds of the pendont posts with the top chord of the
Lridge.

88 por Annum,
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and posts may bo made of wood or metal, Inthe first case,
the upper onds of tho tie rods are securoed, whore they join,
to boxes placed upon tho top chord, as shown in Fig. 2. In
the second, the connection may be made directly to the me-
tallic top chord, as shown in Figs, 1and 3, The lower ends
of the tie rods, where they project from the post, are united
by & bolt passing through a vertical slot in the post. A strap
is Iaid round the bolt in the slot, and Its two ends passed
through a plate at the bottom of the post and secured by
nuts, as whown In Fig. 4. By this mode of fastening, the
tie rods are mado adjustable as to their length, and the ten-

loud report, They are in use on some roads for night signals
and in foggy weather, when lights or flags would not be
seen in time to prevent accident. Track men are provided
with these torpedoes, and in case of danger they are placed
on the rail, far epough from the place of danger to prevent
disaster, Usually three of them are placed, s fow feot spart, to
insure their being heard by the engineer. They are reliable,
and will explode at the touch of the wheel at the slowest
speed,

It ia said that the Reading company uses 35000 of these
torpedoes por annum on the roads, which it operates. This
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sion on them can be regulated with extreme nicoty, Fig, 5!is a good showing in favor of the contrivance, and doubtless
= S= ! ] i | B [ i 1
N L7 ! ;r ¢ IS ; . . d "\ b 3
S | W | | > g P2 < >k == 7
) - : B S 1|& $ : ~. < - T - = = %
i N ‘ | C<I> ZiE 7
AN i
S\ ! | i =~ ;
" 3
v’ {— - . » :
=g W 3 ; {118
e y ! 0y
R Ak
e
Y

AP

Y/

Fig. 1 shows the armogement of these parts, which the
following description will explain:

From the top chord of the bridge, which is properly sup-
ported on the buttresses, are xusponded posts at suitable dis-
tances from each other, but of which posts there should be
an uneven number pendent from every top chord, Tie rods
or braces connect the lower ends of theso posts with the but-
tresses and top chord; and these tie rods are applied in the
following manner: From the lower end of onch post, project
two tie rods in opposite directions, bent at oqunl angles, one

of which In continued to the nearest buttress, the other to
the Juncture of o post with the top chord, By this means
ovory post Iy conneoted with one butiress only, but the mid-
dle pont, which s united to both, At the upper ends, only
ovary alternate post In braced, provided they are equidistant,
which wrrapgement s preferable in practice, The top chords

DIEDRICHS' SUSPENSION TRUSS BRIDGE.

shows an elongated form of strap adapted to the support of | many serious accidents are prevented by their use. They
transverse beams below the posts, cost but a trifle. The Reading company is always ready to

The contraction and expansion consequent on changes of | adopt good improvements., Some genius might do & good
temperature cannot give rise to undue strain on the parts of | thing by contriving a plan by which a torpedo could be
this bridge, aa the tie rods projecting from each post are of | placed on the rail at drawbridges and switches in case of
equal longths, A lateral shiftiug of the connecting pins | misplacement. N
from the above causes is also rendered impossible, which is
a feature of great importance, Tho system admits of the
use of equally thick rods throughout bridges of considerable
length, though the rods nearest the middle may be made
somewhat thicker than the others. The peculiar distribution
of the tie rods relieves the top chord of excessive strain, and
the special bracing of panels is rendered unnecessary, while
the general appearance secured is light and harmonious.

The improvement was patented through the Scientific
Amorican Patent Agency, April 2, 1872, For further infor-
mation nddress John H, Diedrichs, care of Mr, C, Gewecke,
115 North Front street, Baltimore, Md,
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PFowdored Conl for Unhonlthy Flants,

In n o ommunieation, nddressed to tho Reewe Horticole, the
writer statos that ho pilrclu\aod n vory fine rossbush, full-of
buds, and, after anxiously awaiting thelr maturing, was
grontly disappolnted, when this took place, to find the flow-
ers small, losignificant in appearance, and of a dull, faded
color, Inclted by the suggestion of a friend, he then tried
the experiment of filling in the top of the pot, around the
bush, to the depth of half an inecn, with finely pulverized
stone conl. In the course of n fow days, he wan ustonished
at seolog the roses assume o besutiful red hue, as brilliant
nod Hyely ns ho could desire,

Ho triod the same experiment upon & pot of potunias, and
poon nfter, wll the pale and indofinite colored ones bucame of
n bright rod or Hlae, sod the white potuning were varlegated
with beaatiful red stripos, Somoe of the Hlae petuning be
camo n fine dark blue, Other flowers experionced similar al-
torations; thone of a yellow color nlono remained Insensible
to the Influence of the coal,
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Rallway Torpodoes,

A neat and effective device for securing convenience and
gafoty In railroad oporations in the torpedo ™ or alarm sig-
pals,  This little affalr consists of o tin box sbout the
glzo and shiape of the smullest sisod blacking boxes. The
box In (i1led with an explosive compound, and two strips of
thn nre poldered to two opposite nides of the box, perpondiou-
lar to it sides or edges, for fastening It to the rall, Thewe
boxes explode on the principal of the percusslon cap, with o

SELF-LUBRICATING BOX AND SHAFT BEARING,

In this Invention, centrifugal force is utilized for the pur
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pose of lubrioating upright bearings,  Our engraving ahiows
the soveral parts of the device, partly ln sections und partly
in pergpoctive. A Is the outer shell of the box, which ia
lined with tho compoaltion metal, B, Through fhis Holug up.
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right passages are made, as shown in the engraving, extend.
ing from the cirenlar oll chamber, C, to the top of the box,
1) 1s n sleevs which projects upwands from the bottom of the
box aronnd the shaft and forms the inner wall of the oil
chamber. It does not touch the ehaft. Projooting downward
orer the slesve into the oll chamber is an enlargement of the
shaft shown at E. Tt Ism=0 chiambered out as to admit the
sleeve without touchiog it. This enlargoment Is turned so
as to form a taper bearicg, Iarger at the top than at the bot
tom, as shown.

Pise operntion is as follows: The rotating slinft carries witk
it the enlargement, E, and producss centrifugal foree in the
ofl chamber, by which the oil is driven up the passages in the
lining, B, snd throngh apertures therein to the sides of the
bearing, The same force also carries up the oll between the
bearing and the lining to the top of the box, Surplus oil at
the top is returped by the passages tothe oll chamber, into
which the drippicgs from the beariag fall. The bearing is
thus made to move constantly in oil, and when running at
considerable speed never comes in contact with the box, as
the centrifugal force developed is safficient to keep & sheot
of oil always betweea them under any ordinary pressure on
ono side of theshaft, This has beea proved fn practioo; and
shafts fitted on this principle, and rotating 4500 times por
minuts, bave run for fourteen months without sansible wear
of the box or meed of readjustment. They can be run for
moanths without reoiling, as, by the construction, no oil can
ezcape, and it must consequently be all naed up.

A patent for this device has been granted, February 13,
1872, to Mr. J. P. Grosvenor, of Lowell, Mass., from whom
further iuformstion may be obtained.
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Cholera and Sun Spotws,

Mr. B. G. Jenkins recently read, before the Historical Soci-
ety of Lendon, a remarkable paper on cholem, in which be
maintained that the disease is intimately connected with au.
roral displays and with solar disturbanoes. * 1 believe that 1
am zble to show that a remarkable connection exists between
the maxima and the minima of cholera epidemics and of
solar spots, You are all probably aware that the great as
tronomer Schwabe discovered that the sun spots have what
is called a ten year period; that is, there is a minimum of
=pots every ten years. It was salso discovered that the diur-
nal variation in the amount of declination of the magnetic
needis bas a ten year perind. Thes same was proved in re-
gard to earth carrents, and also aurore. The maxima and
minima of the four were found to be contemporaneous. This
was a great rasult; but Professor Wolf, on tabulating all the
sun spots from the year 1611, discovered that the period was
not ten years, but 1111 years, This period is now the ae
cepted one for the sun spots, and it hss been establiched for
the magnetic declination, and by Wolf for the aurorz. Now,
itis a carions fact that the last year of every centuary, as
1800, bas o minimoam of sun spots, so that the misima are
1800, 1811°11, 1822:22, 183383, ete. The waxima do not lie
midway between the minima, but anticipate it by falling on
the year 477 after a minimum; for example, 1800 was a
minimum year, then 180477 was a maximam year. Now,
cholera epidemics have, I belive, a period equal to s period
nnd a half of sun spots, Reckoning then from 1800, we get
us a period and a half the dste 1816°66, which was shortly
before the great Indian outbreak ; another period and a halfl
gives 1833 83, a year in which there was a maxitnum of chol-
era; soother, 181099, that is, 1850,2 year having a maximum
of cholera; another, 186466, n year haviog & maximum of
cholera ; another, 188333, as the year in which thera will be
n cholors maximum. It follows from what has been already
sald that 1785 93 would be s year in which cholera was nt n

maximum, Now it is a fact that in April 1783 there was o
great outhreak of the disease at Hardwar.

I am not, however, prapared to say that sun spots originate
cholera; for they may both be the effécts of some other
canse, which may indeed bYe the action of the other planots
upon the earth and upon the sun.

My own opluion, derived from an investigation of the sub-
jeet, Ju that each planet, in comivg to and in going from peri-
helion—more eapeeinlly about the time of the equinoxes—
produces s violent action upon the sun, and has a violent
sympathetle setion prodaced within itself —internally
manifopted by earthquakes, and externally by auroral dis
plays and voleanfe erafitions, such as that of Veauvius at the
presont moment ; In fact, just such an action as develops the
tal) of a comot when it is coming to and going from perihe
llon; and when two or mor plancts happen to be coming to
or going from perihelion ot the eame time, and are In,
or nenrly in, the game line with the sun—belog, of courss,
pearly in the gams plane—the combined violeot action pro
duces o maximom of sun spots, nad In conuwction with it &
maxhnam of cholera on the earch, The number of deaths

from cholera inany year—{for example, the desths In Caleut

ta doriog the six yewrs 1905 70 —incroased ss the carth

possed from perihielion, expecially after March 21, eamo 1o a

wistmum when it was in sphelion, and inereasod ngain whoo

it passed to perihelion, and notably after equinoctial day;
thas affording o fair test of wy theory.”
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American Sallors as Viremen,

The Amen :an squadron, connlating of the Wabash, Con

gres, Lrookiyn, Plymouth, Shenandooh, Juniata and Waehmu

sdtte, under the emmnnd of Admiral Alden, rocontly lay in

the Nopoleon Basin, at Marveilles, France, nmid inoumerable

merchantmon of esery deseription and from every nation,

Shortly after midnight, an explosion siartled the city, fol

lowed Ly fire and donwe clouds of Leavy smoke which larued

from so Ialisn ship jast arrived from Philadelphia with

eamo ovident, nnd it seemed inpossible to prevent the spread.
fog of the fire from ship to ship, as they lay in such & mass,
and & general conflagration seomod imminent, for the houxes
extond down to the wharf on every side. No city of Feance
has the means to extingaish & great fire, and honce the peo
ple gatherad, oontemplating the scene in panie stricken, fas
cioated horror,
Prosently & well manned bont came from the part of the
basin illumioated by the biazs and pulled directly towar | the
burning ship, This was soon followed by another, thon o
third, ten, twonty, nll the boats of the American squadion,
A moment later men wero sosn on the deck of the burniog
ship. Tho silence of the peoplo on the shore wan such that
they conld hear, through the smothered roar and crackle of
the fire, tho word of command and blows of axes. The peo-
plo are thinkiong of the hundreds of barrels of petroloum be-
low and its possiblo escaps on shore and communication to
other ships, perhiaps othera with petroleum, and in imagina.
tion conceived the whole surface of the basin covered with
blaziog ofl. Presently the burning vessel began to settle,
She had been senttled, and her cargo was now under water,
the deck belng level with the surface. The dangor from the
escape of burning petroleum was still imminent when a line
of boats, lashed together stom and stern, was seen pulling
away, and as the fils straightened out the burning ship
moved also, and wasslowly towed out to the bay by over two
hundred well manned oars, It was only then that an im-.
mense cheer broke from the thousands of people, who felt
inexpressible gratitude for the salvation of the city.
-

The Steam Jot Alr Exhaust,
At a recent meeting of the Institute of Mechanical Eongi.
neers, London, the President, C. W. Siemens, read a paper
*On n Steam Jet for Exhausting Air, ete., and the Results of
its Application.” The form and application of the steam jet
having remained hitherto essentially the same ns in the orig.
inal steam blast of the locomotive, it occurred to the writer
that much might be done to improve its effect by a judicions
arrangement of the parts, 80 as to avoid eddies in the com.
bined current of steam and air, and to utilize more complete.
ly the initial momentuws of the steam. These objects have
now been effectually accomplished by the employment of a
very thin annular jet of steam in the form of a hollow cylin.
drical column discharged from an annular nozzle, The air
to be propelled by the steam jet is admitted through sn ex:
terior anaular orifica surrounding the jet,and also through
the center of the hollow jet; and the nrea of theair passages
is gradually contracted on approaching the jet, whereby the
velocity of motion of the entering sir is 20 mueh accelerated
before it is brought in contact with the steam as to avoid the
great dilference in the velocity of the two currents at the
point where they come together, which caused the cddies
that previously impaired the efficiency of the steam jet. By
the annular form of the steam jet, the extent of surface con-
tact between the steam and the air is greatly increased and
the quantity of sir delivered is by this means very much
augmented in proportion to the guantity of steam employed.
The combined jet of steam and airis discharged through an
expanding delivery pioe of considerable length, in which its
veloeity is graduaily roduced and its momentum aceordingly
utilized by being converted into pressare.
This improved steam jet has bzen applied for exhausting
one of the pneumatic deapatch tubes employed at the Central
Telegraph Station, in London, for conveying the carriers con-
tainiog telegraphic despatehes from one station to another.
The result of a comparative trial made with the steam jot
and with a good steam engine and exhausting pump has been
found to be that tho expenditure of steam is nbout the same
in the two cases in dolng the same work, the advantages of
tho stesm jet being its very low first cost in comparison with
that of the enginoand pamp, aud algo its great simplicity,
and the small space occupied as compared with an engine
and pamp,
Another applleation of the steanm jet is to the lifting of
water from o moderate depth, by employing the jet to ex-
haust the air from u closed vessel, into which the water then
rises under the pressure of the atmosphere, the hight of lift
dependiog upon the size of tho jet and the pressure of steam,
and the consequent degree of vacuum obtalaed in the vessel,
The discharge from the ateam jot, being then admitted into
the top of the vesssl, allows the water to escape throngh
delivery valve in the bottom and aids in its expulsion, By
using a pair of theso vessols in conjunction, and putting the
exhaustiog jut In communieation with each alternately, by
means of a solf acting float and reversing valye, one vessel is
filling while the other ia discharging, and a continnous deliy-
ory of wator s thus obtained,

It i3 nlso proposed to spply the steam jet for exhansting
the vacaum pans employed in sugar boiling, 50 ss to dispense
with the present costly vacuum pumps and stenm engioe
and the condenser for condensing the vapor from the evapo.
rating pan; tho sapply of condonsiog water, which in maby
places in the sugnr growlog colonion is n conslderation of
vital Importance, will thas be rendered uonecossary, The
stoam jet in further expected to prove very useful for drain.
Ing the molsssss from the sugar, by eshansting the atr from
Lelow tha porforated bottom of & stmlgor containing the un.
drained sugnr, whereby the present modes of draining by
gmvitation or by centrifugal strainers can be superseded
with advontage,

Nuamerous applicatioos have been made of the steam Job an
a blower for ncoelersting the distillation of fael in gus pro
dacors for heating purposes, the Jot belag admitted lnto the
spuoe undornoath the fire grate, which s enclosed by doors.
By this maans 1t In found that eanl dust of the most Inferior
deseription may bo uped, nnd the mte of production of the

@ enrgo of potrolevsn.  The potyre of the dsnger poon be.

goo b doubled, whiko st tho samo time ite quality Inimproved,

awlng to the generation of hydrogen from the stesm whick
entors interminglod with the air,

A specimen was oxhibited of the steam jot apparatus; and
the particulars wero given of the proportions which have
been found by experiment to be attendod with the grentest
cfficiency, rendering the jot capable of realizing resalts com.
parable with those obtained from a steam engine working sn
alr pump,
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British Army 'Telograph,

For this service thoro is o4 prosent one troop of the Royal
Eoglioeor train which is divided into three sections, sach car.
rylog twelve miles of wire, in balf mile lengths. These
pleces can be conveniently joined by an ebounite jointer which
makes o practically watertight joint in less than half & min.
ute,and which in the case of searching for faults, can bo
undone in even o loss time. The eable consistaof a strand of
soven No. 22 B, W. (. copper wires, iosulated by Hooper's
compound and made thres inches thick ; it weighs 300 pounds
per wile, For service it is carried op wooden drums, which
again nre placed on the “ wire wagons,” and are to be drawn by
#ix horses, The wagons consist of an under carriags and
whoels of an ordinary service wagon, the whole made ax light
ns possible of “ Clarkeon’s material,” Upon this earriage are
ranged six drums in two rows, so placed on framework that
the wire may be paid out as raquired from the rear drum as
the wagon advances, Thus on each wire wagon is earried
three miles of wire and two dozen iron poles intended to Tift
the wire overhead when passing cross roads; for, although
tho Insulation is %o strong and good that it has stood and will
successfully stand a great deal of i1l treatment, sach as carts
and carringes passing over it wheu Iaid anprotected on a hard
macadamized road, yet it is not to be expected that anything
less durable than a rod of iron could stand the traffie of an
army. The poles are formed of wronght iron tubing in two
lengths, the butt ten feet long and one nnd a quarter inches
in diameter, the top n'ne feet long and one inch in dinmeter
fitting inside the butt and fas'encd, when in use, by a bayo'
net catch. These poles can be stayed, if necessary, by thiee
guya provided for the purpose. The wire is held in a wooden
plug which fits into the top of the pole.

There is aleo earried, by each wire wagon, a hand barrow
which is fitted with legs, and, as occasion demnnds, with
wheels, so that it is capable of taking a dram of cable when
the wire wagon may ecither not be able or not required to go.
There are, moreover, tw> wrought iron earth plates eighteen
ifiches long, four and a half inches wide, and some one half
fueh thick, which are strong enough to bs driven homein any
'possible soil, and a six gallon cask of water to insure some
'moist earth. This, with a joiutel Jadder of two nine feet
lengths, and some spikes to 1ift the wire on to a wall if want.
ed, comprises the main part of the furniture. There is a very
neat arrangement on the hind wheel, by means of which the
wire when laid out can be rolled up by the action of that
wheel. Finally, there is a little hooked stick for lifting the
wire as delivered on to the hedges or fences which :
bound the road. The office wagon. not unlike a travelling
photographer’s van, contains a pair of Morse reconding in-
straments fitted with Siemens’ polarized relay, and with Dig-
ny’s felt ink roller, which has been deliberately preferred, to
the possibly more scientific arrangement of Messrs. Siemens,
as being more portable. The pattern of battery at present in
use is a form of Daniell's, arranged for portability by Ser-
geant Mathison, R. E,, of the Electrical School at Chathym.
This school is intended to facilitate the training of men from
the ranks to the duties of telegraphers.

T —
MThermometrical Experiments,

The Providence Journal describes the following interest
ing experiments made in that city with an excellent glass
mounted thermometor,

In the honse with open windows, it stood at 902%. Oat of
doors in the shade, nt 95°; freely suspended in the sun, six
foot above the groensward, 99 5°.  In the same position, with
wot bulb, 79°9°; with bulb covered with black silk, 169:96°.
When Inid upon the grass in the san, it rose to 104°. Laid
upon white cloth, placed upon the grmss, 1050°, and when
similarly placed upon black silk, it indicated 1137,

The experiments with different colored coverings show
vory conclusively the utility of light eolored clothing for
thoss who are obliged to be exposed to the direct moge of
the sun at bigh temperatures; and the experiment with the
wat bulb shows as cloarly the valus of free perspiration In_
koeping down the temperature of the body, which, however,
the obmerver finds in his own person, notwithatandiog the
pocapiration while moking these oxperlmonts, to haye risen
0 100'5°, which s about two dogroos above the usy stand-
ard for cooler dnys, The averago tomporature of ﬂnww
human body thronghout the year, in_temporate climatos, I8
88 4°; while In tropical regions it I about one degree higher

Duntsa a recont firo at Ithaca, N, Y., one of the steamors
wis statloned on the high brldge over Fall Cr m
the foot of tho maln fall,  Whon tho fies ] '
tho bridge, without any warnlng by crae
with it the engias and the peopls wh
thore to the namber of about 200,  The bridge we
above the water, and the whole of it went de
Fiftoon persons woro serlously injured,

Brvinaw cltisons of Baarmmanta, Cal., b :
" u‘ . m )

ad, 08, chemion] -
found, on analysly, to

p'pe in question ls balieved
bramn,
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'ALLOYS FOR BELLS, GONGS, OYMBA
.{nco»m for bells, known under tho pame of * boll

metal,” i ¢
mao‘:m Thin alloy in n yollowish whits color, bard,

Birittle, difficult to Ale, and with w orystallization without lus-

ter, It aequires o oortaln malleability when it is rapidly

cooled off, whether by fmmedlate exposuro of the casting to
the air, or by being dipped in water. From nnalysis of old

Dbells, made by modern chemists, it has been found that the

, rtion of tin varied from 20 to 26 parts to 100 of copper.

These bells wore raroly wanufaciured with now or pure
metals; therefore, the analyses have often shown the pres
sonce of foreign compounds useless or detrimental to thelr
qualities, especially cortain white metals, sach as zine and
lead. The former metal when in small proportion, may not
really prove a defect in bell metal. It has oven been tried
purposely in certain alloys. Indeed, although zinc nelther
improves the quality nor the sonorousness of the alloy,
it does not nct very badly, and allows of the manufaciure of
cheapor bells, which, however, are not 80 perfoct as those
wmade of coppor and tin alone, 1t is not wo with lead, which,
I prosent—even in a very small proportion—in bell metal,
will impair its sonorousness and bhardness: thereforo lead
must be avoided at all events. We do not see any serious
objection to the wiroduction of zinc into the bell metal, pro-
vided too much of it bo not added. A small provortion of
zine renders the alloy more homogeneous, donse, fluid, nud
ready o acquire the tint of old broaze. It also gives a more
oconomical motal, which explaing the sensible reduction in
the price of bells at present manufactured on a largs scalo in
certaln works, These manufacturers will soon crush the
strolling melters, who for centuries had the monopoly of the
casting of bells.

The new manufacturer of bells tries to work mationally;
he analyses and experiments with various compositions, in or-
der to apply the metals to the best advantage. In the past, on
tho contrary, thera were no other rules than that of the
thumb, and old metals were employed, such as broken
kitchen utensils, spigots, tinned copper, with solder, ete.,
which could give but dubious results. If we add to that the
want of precise data as to the proportions, the alteration by
fasion of the alloys of copper and tig, etc., we must not won-
der at the differences shown by the analyses of varions bells.
These variatious were ascertained, especially during the
crisis of the French revolution, when the church bells were
taken for the manufacturs of cannon and coins. Besides cop-
per and tin, the presence of zinc and iron was often detected,
and alzo, bat not.often, that of silver und gold. The pres
enco of the latter was less frequent than is genorally sup-
posed.  If some credulous minds at certain vpochs have
brought precious objects of gold and silver to bo added to
the bell metal, in order to gain indulgences or to make a
pious offering, wa must belioye that the founders were smart
enough to pass the valuable offerings through a less ardent
fire than that of their furnaces; as, witness the celebrated
bell of the belfry of Rouen, knowa under the name of the
“ silver bell,” and which was believed by tradition to contain
an enormous amonnt of silver. Its analyses, however, made
by the learncd chemists of the Paris mint, gave: Copper, 71;
tin, 20; zine, 1'8; and iron, 1'2; total 1000; and not a trace
of gilver! As we have alroady said, it is difficult to preserve
the ultimate proportions of bell metal; this is also true of
alloys. It is therofore necessary to increase the proportion
of tin if we desire that the alloy should have the composition
demanded. But whatever bo the excess of tin added, wa can
never arrive at a perfectly oxast composition on scoconot of
the oxidation during the fusion, variable with the fire and
shape of the farnace, and of the phenomenon of separation
which takes place in the mold, if the metal has not been well
stirred and properly cast.

From experiments on samples of bell motal mado at differ-
ent times, we have ascortained varintions in the alloy from
18 to 35 parts of tin for 100 of copper, In order to counter.
balance the logs of tin in the alloy, we beliove that without
increaging the proportion of tin, u bell metal might be com.
posed of copper, 70; tin, 28 ; zine, 6: total 108 parts, 1 we
suppose that the fire §a properly managed, and that no unfore.
poen accidents take place during the melting nod the cast.
ing, the cast bells ought to have a ultimate composition of
copper, T8; tin, 20; zine, 2; total, 100 parts, which corres-
ponds to & hard, tough, sud slightly malleable motal, the so-
norousness of which Lias not been seusibly changed by the
presence of zinc. The quality of bells, in regard to sound,
resistance, ote,, also dopends upon the shape and particular
processea of molding and casting, outside the question of the
alloy.

Zi{w. and even lead, are employed in Eogland for the
casting of bells; but If the Iatter motal is tolerated at all, the
the proportion must by exceedingly small, just enough to
perfoct the homogencousness of the alloy.

Several analyses of modern English bells give, on an aver-
ago, copper, 80; tin, 11; xine, 0; and lead, 3; total 100, In
old bells of the same country, an exaggeration of tin las
been found, as much as 40 per eent of the alloy, Thoso bells
wire exceedingly thick, and their shapo was widely difforent
from the forms recognized by our presont founders,

In France also, the proportion of tho white motals, such
ns tin and zoe, is exsggeratod, especially in the alloys for
Land bells, clock bells, ete. For such objects, the common
slloy employed in a sort of potin (yellow pewter) made of
copper, 35 to 60 ; tin, 30 to 40; zine, 10 to 15; while the
metal for gongs and cymbals is composed, on an average of
copper, 75; and tin, 25; total 100. Thia metal Is whiter,
more sonorous, more brittle than bell motal, and Is not so
eusily filed, Chinese gongs, nunlyzed by Mr. Darcet in 1852,

L8, ETC.

A

comvored of copper 78, and tin, 22 parts;

Aoiewhifie  Nmeries.

T ———— .

havo showy 78 parts of copper
gravily == g§15,

The composition for eymbals, admitted io the shops of tho
school of Chlony, aftor the exporiments by Mr, Darcct, was
copper, 805; and tin, 185; total 1000, These alloys are
brittlo aud cannot nequire tho desired resistance and sonor-
ourness, unloss thay are dipped into eold water after being
hented up to a éortain polnt, Thoe alloys of copper and tin
possess the proporty which wo hava alrendy moentioned of
becoming very malleabilo aftor linving been brought up to »
red hoat nod immersed in cold water.  This property is made
use of in the manufacture of gongs and cymbals,

These Instramonts, cast in a slightly looss and greea sand,
in onder to avold any fracture by shrinkage, are then bronght
up to a red heat, and dipped into water with certaln precau
tions. After this operation they may be forged and ham.
mored. The proper piteh is imparted to them, either by the
tomparing process, or by a more or leas protracted hammer-
ing at cortain places, or by annealing them after they have
been hardened by the hammer.—JIronmongor.

to 22 of tin, and n specific

Our Neod nutuu-n Wells,
Midway betweon the Mississippi and the Pacific lies an
olevated plateau of land, over three thonsand feet above the
lovel of the sea, uninhabited and uniohabitable—the Ameri-
can Sahara,—aix times larger in area than the six New
England States. The soil is rich in every element that com-
bines to produce vegetation; the atmosphore is pure and
healthy ; nothing is needed but water. For twelve huadred
miles the traveller follows the westward course of the sun
without the sight of grass or tree, except where some stream
gives life and greonness to its narrow margin : he sees nothiog
ia all his course but the dry, gray, sage brash, contemptuous-
Iy known to miners as grease wood. This great plain is
above dew point; rain is a comparative stranger; and the
streams that start through the mountains, after a short fight
for life, sink away into the saads of the desert. To tap
these springs, uselessly sparkling in their underground
darkness, it is only necessary to bore a hole not far from five
hundred fect deep, and at an average expense of about five
thousand dollirs; and in return for this trifliog outlay, the
surrounding territory will be converted into the home of
man.
When water can be obtained, no part of our coantry is
more productive, Polygamous Utah preseats a city whose
streets gladden the eye with foliage and the ear with the
ripple of water; and the population about the city raise
enough for its consumption and for large sales to traveler
and to outsider. The young colony of Greeley grows apace
Lon the strength of its water, brought from afar. Whenever
this can be secared, agricalture follows, To oblain this ele-
ment, one man proposas to dam up the Colorado, nnd scatter
its waters over the plain; others offer to catch the snow cold
streams as they leave the base of the mountains, and distri-
bute them among the neighboring farms. But thess sources
of supply would be literally but drops in the desert, com-
pared with the great extent of waterless territory, and would
be entirely local in the amount they would furaish. There
is but one cortain source of supply for irrigation or conswmp-
tion, and that is by artesian wells,
The oldest artesinn well in Europo is at Lillers, in the Pas
de Calaiy, and from its mouth water hins flowed uninterrupt-
adly for seven hundred nnd forty six yenrs,
Most valuabls of artesian wells—vyaluable not so much for
its largeamount of watoer as forita contribution to reionce—is
that of Grenelle, in Parls, It was sunk eighteon hundred
and two feet below the surface of Parls, or sixteen hundred
and ninety-eight fest below the lovel of tho sen, bafore it
reached water. Such is the force of hydroatatic pressare.
that the water is not only impelled eighteon hundred feot
to the surface of the earth, but gushes upward one hundred
and twenty two feot farther, supplyiog more than half a mil-
lien of gallons a day of puro, soft water for muuicipal use,
It has fully repaid its cost in its benefit to Parle; it has also
benefitted the world and Selenca by proving the correctuess
of geologicul theorles. Thoe student foretells to us ths inner
stracture of the carth boefore the fiest blow of the pick is
struck, and mnkes known a certainty of water where the
only surface sigos are sterility and barrenness,
The deepest artesian well in this couatry, and one of the
deopest in the world, sunk by the Messrs, Belcher for their
sugar works near St, Louls, brings to light nearly five thou-
sand gallons an hour; but its warm temporsiure of 73" Fah.
renhiolt aud its sslioo qualities ronder It unfit for most pur-
poses,

—~-
Japunese Carved Work,

1t is & somewhat remarkabls fact that, in all the varioties of
ornamentation applied to such raterials as porcelain, textile
fabrics, paper, and In pictorial illastrations generally, the
Japanese nover resort to shadows for the purpose of giviug
the offect of relief. It Is n remarkable fact beciuse, as o
mce, thelr artists are passionately fond of relief in every-
thing, and adopt It everywhliere it can bo properly used. They
nckoowledge the great Inw in docorative art that flat surfaces
should not appear to be relioved, but bo trosted as flat
saurfaces; and thoy adopt relief anly where It can be properly
used. When relief is wantod, tho Japaneso artist has count.
less oxpedicots for securing ity In porcelain, he molds it
from the clay, or applies it by lac; in metal work he casts It,
sculps it, or beata it up; in ivory and wood, he carves it; in
lncquer work, ho brings it ap by coat after coat of varoish;
and in embroidery, he plios throad over thread with patient
care untll the rolief is geioed. Of all the carved work of
the Japanese, the most wondarful and intorestiog are their
ivories, oalled netaskes, These conslst of groups of figures

and animnly, grotesquo figures and yopresontations, in short,
of noarly overy natural object In Japan, most truthfolly
rendorad, 1t in quite impossibls to give aoy iden in worda of
the quaint humor, the broad cariesture, the intense power of
exprossion, and the peneral artistic oxcollence which stamps

every netasko In whizsh the hnman form appears with an ine
dividunlity distinet from nll kinds of a kindred natare pro-
duced in other lands, A fiestrate Japanese netsske lins poni-
tively no rival,  The carviog of thess ivories is earried to

the highest degron of porfoction, and ity effect in frequantly
enhaneed by tho partinl application of eolor and gilding.
The Japanese aro likewiso skillfal in wood carving, and they
frequently substitate it for ivory in thelr small works.
—
Ocoan  Waves,

Wilkes, in 1839, made a careful measurement of waves on
one oceasion when the sea appeared regular and the waves
of a great height, This was his method: The schooner
Seagull was miling in the wake of the brig Porpoise, and
digtant from her by about two waves. Their relative posi-
tinna did not seem to vary, and they were mailing eight knots
an hour, Casting the log from the Porpoise, Wilkes obsarved
that the clip, when on the tap of the nearest wave, was 230{¢,
distant, or oo sixteenth of a mile, and the Seagull on the
top of the next wave, twice as far, or one eighth of a mile,
The time taken by a wave to come from the Seagull to the
Porpoise was, on an average, thirteen seconds, This given
264 miles per hour for their apparent progressive motion.
For observing the hight, Wilkes chose & moment when the
Seagull was in a hollow, and the two crests were io s hori-
zontal lino with his eye, this line cutting the Scaguil's mast
at a cortain hight, His observation gave 82ft. as the wave
hight., Various observations have been mads of wave hight,
Toe captain and officers of the Inconstant on one ceccasion
saw waves that, as they showed, must have been more than
771, and waves have been known to reach the top of Eddy-
stone lighthouse, 106ft. In estimmating the motion of waves,
it is o be remembered that the atmosphere exercises the
pressure of au elastic force of about 2,000ib. on ezch foot of
the wave surface, and this must be added to the weight of
water formingz the wave. From a series of experiments
made by Mr. Walker, at Plymonth, the following inferences
are made :—1, The speed of waves is retarded in proportion
as the water becomes shzllow, and depth facilitates wave
action. 2. The speed of waves does not depend on their
hight. 3. The experimenis made on a large scale seemed to
confirm the result obtamed by Mr. Scot: Russell in another
way—pamely, that when the depth of the water becomes equal
to the hight of the wave, the latter breaks and becomes a
wave of translation. <

Among the waves observed were some moving 460t per
second ; these were wide apart and of short hight. Their
destructivo effect on masonry was, nevertholess, very great,
while certaia other waves, which were higher and in closer
succession, and moved 418ft. per second, were much iess
destructive. The effvct beiug as the square of the velocity,
we may calculate what should be the hight of waves which,
moving at the rate of 41°8ft. per second, would have an equal
effoct with waves 271t. in hight, and moving 461t. per second
(27it. having been the hight of those observed to move
AU8ft. per second). Thus 41 8% X 27 o 464 X 2z, whenca =
23,

Tho hight of waves in the Mediterrancan has been esti-
mated by W, Smith as in general from 14£¢. to 181t

-
Notes About Rats,

A gentloman, who has passed many years of his life at St.
Holena, told mo lately several storles aboul rats, so carions
that I thought them worthy of record. e said that at one
time tho common brown rat was extremaly common all over
the island, in fact, a perfect pest; and to avoid its attacks his
fathor had constructed a large store, rat prool: namely, a rat
onco In could not get out again. A number, however, cama
in with producs and goods from the ships, and brad there.
Around this store were venetian blinds to the windows, and
one day one of his men, whon it was minlog, watched a rat
sitting on the venetian and putting out his tail to collect on
it the drippings of wator at the edge: he then withdrew it
and licked it, The servant told his master, who immediately
undorstood that the rats conld get no water inside the store,
and therefore directed that a butter fickia should be cat down
to four or five lnches, and in the top a large elreular wire rat
cage trap should be fixed, Several small planks were placed
for the rata to get up to the entrance to the eage, which ex.
nctly fitted the No food would have induced the rats
to enter the trap, but water did, and wany were thus cap-
tured. There Is one pecullarity with these rats, namely,
thelr very often ballding or making thelr nosts in the treod.
I havo in lodia sevaral times found mia' nests ln trees; but
they have always bean stolen nests, such ua deserted aboden
of the squirrel or sparrow; bat berw my friesd, wio ls no
pataralist, tells me that they construet them principally of
fir spines, on the ends of the boughs some twelve or Glteen
toot from the ground, in the common fir trees. The spots
wolootod aro just whore the overlappiug bough nearly meets
the lower ono,  Ho said that all koow the rats’ nests, and
that ho Lad seen thom fired at, when many rats were killed
aod foll out to the ground., e csuld toll me no more, and 1
think that, it original nests, ax he held them to be, some
grass muat be woven In thelr cdastiuction, as fir spiaes have
but little power of cohesion. The situstion of these nesta
was worthy of notice, alihough thore Is scarcely a situation
where & rat’s nest has not baen found.—Seionce Gossip, .

— - —

Tuw conversion of water Into vapor devélops electricly
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HEAT AND LIGHT,

Report of a recent lectare by Profemor John Tyndall, before the Royal
Iastitation. )

Liquids expand in general more than solids
remark that the ordinary definition of the solid, liquid, and
gaseous states, given in many text books, is handly correct.
Cohesion is thought to be predomivant in the first state of
matter, absent in the second, and negative —that is to say,
that absolute repulsion cxista amoog the molecules—in the
third. But liquids may be strongly cohosive; and, indeed,
the researches of many physicists have shown that there is
not an absence of cohesion among, but sliding powers pos
gessed by, the molecules of matter in the liquid state. Ifair
is expelled from water, it Is still liquid, but the cohesion of
its molocules becomes very great,

To M. Donny,of Ghent, we are indebted for the discovery
of an interesting property of water, {llustrative of the cohe-
sive force it possesses. On heating water, air bubbles crowd
to its side long before it boils, rising through the liquid with-
out condensation. The air thus liberated has been held in
solution by the water, and one of the remarkable effects it
produces is that it promotes ebullition. Itactsasa kind of
elastic spring, pushing the stoms of water apart, and thus
helping them to take the gaseous form.

The tube I hold in my hand, which, after the inventor, is
called Donny’s tube (Fig. 7), contains water which has been
freed from air by boiling. My friend, Mr, Justice Grove,
would say it is impossible entirely to free water from air by
boiling, but this water has been very nearly freed. Having
lost the cushion which separated them, the cohesion of the
atoms of water is vastly nugmcmed. One effect, as you hear,
is that the water, ranning from end to end of the tube, strikes
against it with as rude a shock as if it was a solid body. You
hear the sharp metallic ring it sends forth when I turn it up-
gide down. I bring the water into one arm of the V by
tilting the tube; you see it flows freely from one arm into
the other. I now tap the end of the arm containing the
water on the table. At first thereisa slight jingling noise;
as long as you hear that sound, the water is not in true con-
tact with the tube; I continue tappivg, the jingling soon
ceases, and the sound is now perfectly hard—like that of one
golid against another; the interstitial air, which it is impos-
sible wholly to exclude from the tube, has been removed,
and if I pow raise the tube. the water remains in (A B) the
arm, the particles of water clinging #o tenaciously to the

I may here

pides of the tube that it refuses to
behave like a liquid body ; it declines
to obey the law of gravitation.

Bat Doony pushed his researches
further, and found that the boiling
point of water was very greatly ele-
vated when the water was free from
interstitial alr; indeed, that it could
be wubjected to s temperatare 30 g

Fah. above its ordinary boiling point before ebullition took
place, and that then, instead of boiling in the ordinary way,
molecule by molecule, as it were, that the whole or nearly
all the water is tonverted into vapor at the sane time with
s sudden crack like an explosion.

Faraday took great interest in this experiment, but in his
mind it was like the ignition of a mateh, which instantly pro
daces more light. His mind may be said to have possessed
the potential power of & muscle, while a new fact acted like
the nerve of that muscle; possessing no foree in itself, it

In such

a way did this fact act in the potentinl power of his mind

king s pew fore

pevertheless acta as a trigger, unio

He had known and wondersd st the extrsordinary power
possessed by bodies, In crystallizing, ¢ {f ox pE alir; an
that water in freezing. that Js, in taking & crystalline form
excludes everything extranecun Lo il f. Conid e
pure ice meited without o atact wWith & 1 ha
water still more perfect than Donny s bo d walar, and W
ought 10 produce the same effect. Well, he sury unded hi
joe with oil—melted jt—the oil floated on the surface of the
water, and he found that the water 1ld be heate
sbove the opdinary bolling point, and that when i did boil it

bolled with & sudden explosion

This experiment was performed: A small lnmp of ice was
plnn-d in & clean test tabe in an oll bath, and just 'covered
with ofl (Fig. 8), the whole being sarmounted by a glass jar

to avoid scattering the oil. 1

into the jar.
ered with oil, boiled tranquilly.

A second tube, contalning common water cov-

We will now send a beam of heat through & plate of ice,
and take down the crystalline structure of the ice. It will
pull the crystals to pleces by accurately reversing the order
of its architecture; silently and symmetrically the crystal
lizing force built the atoms up, and silently and symmetri
cally the electric beam will take them down, producing the
beautiful flowers with six petals, with which many of you
are familiar (Fig. 9).

When these flowers are examined by reflected light, in the
center of each flower appears a spot which shines with a sil.
very luster; these spots are not air bubbles, but a vacuum,
the water occupying less space than the ice previously did.
Imagine the flower forming and graduslly increasing in size.
The cohesion of the liquid is so great that it will pull the
walls of its chamber together, or even expand its own volume
sooner than give way. But as its size augments, the space
which it tries to occupy becomes too large for it, until finally
the liquid snaps with an audible clink, and & vacuum is
formed. When I first heard this noise, I suspected my ima.
gination to be in fault, but I goon found it to be a reality,
and that when water is thus split, one can hear the rend.

Let us now return to our expansions, Most liguids expand
by heat and contract by cold, Alcohol is s good example;
its expansion continues till it reaches the boiling point, and
it contracts again at one éven rate to the lowest temperature.
It has never been solidified.

A far more interesting case of expansion is that of water,
inasmuch asg it exhibits a wonderful exception to the usual
law of contraction by cold. If heat be abstracted from water,
it goes on contracting till it reaches a temperature of 39
Fah., or thereabouts, at which point contraction ceases. This
is the po-called point of maximum density of water; and
from this point downwards, ti]] the freezing point is reached,
the liquid instead of contracting expands,and when it is con-
verted into ice the expansion is considerable.

The flask filled with water, A, is tightly corked (Fig. 10);
through the cork a tube, ¢, passes watertight, and the liquid
rises within It. A strong beam from the eleetric lamp, E,
passes across the tube, and by means of the lens, I, an en-
larged image of the liquid column appears on the screen, i i
Of course the image is an inverted one, and when the liquid
expands, the top of the column will descend the screen.
Heating the flask by s spirit lamp, at the first instant the
Lead of the column ascends as if the Jliquid contracted. This
is due to the mowmentary expansion of the flask to which the
heat is first communicated. Now it stops and commences de
se nding the screen, nnd does so until the liquid reaches the
top of the tube, s single drop running over.

I now cool the flask by plungiog it into the freezing mix
You see the column gradually
sinking, now a point is reached at which the contraction be
comen very slow, and at last it stopa altogether ; and now ox

ture of pounded ice and salt

pansion begins; putting in » little mores of the freezing mix
for the colder the mixture, the
and you see it goes on till the water

ture, it rapidly Increases
quicker the expansion
is actually thrust out at the top of the tube by the cold, ex-
actly as it had been by the heat

Mr. Cottrell
will place a bombahell and an iron bottle in a freezing mix

The force of this expansion is very great
ture, covering them both, Before we follow the result 1o its
consequences, we will show the mauner in which heat diffuses
itself through liquids

I have hore a “ll\-- cnll «l'.lu 11) into which 1 pllll\gl‘ this
platinum wpiral, a, which 1 can hext by means of a small
mttory, throwing upon it & beam from the electric lamp; :

can, by a lens, obtain its fmage upon this screen, and now

4 607 Vab | making contact, the wire is hested, and heats the water sar

Taking
another cell (Fig. 11) and allowing & frsgment of ioo to float

roundiog 1L, which, as you see, rises tothe surface

When the water boiled, it did so |

with a sharp explosion, violently discharging the oil above it |

npon the water, the diffarence of refraction between the cold
and the warmer water enables you to see the descending cur-
rent, In the one case the water streams upwards, In the oth.
er it streams fast downwards. Thus, in a general way, it is
illastrated that the lighter water rises and the h.-n-.p,; water
SIDKSs,

In order fully to appreciate the value, of the infraction of
the general law of contraction by cooling, we may examine
the case of a Iake exposed to nun atmosphere |,._.|,,“’. the freez
ing point, The surfsce is chilled, the water contracts, be.
comes heavier and descends, its place being filled by the
lighter water from below. This, in its ‘um.big cm”,,,‘- like.
Thus a circulation is established, the cold
dense water dosconding, and the lighter warmer water ascond.
ing to the top. Supposiog this continued, the whole of the
water of the lake would ultimately become one solid block.
But just as matters become critical at the temperature of 59
Fah,, the water expands by cooling, and swims like & scam
on the top of the warmer water beneath. Solidification en.
sues, and the ice, being much lighter than the liquid, forms
a protecting roof over the living things below.

When this fact was first made known, I believe by De Lue,
afterwards by Blagden and Hope, it produced a strong im-
pression. Rumford says:* Though it is one of the most gen-
eral laws of Natare with which we are acquainted that all
bodies, solids as well as fluids, are condensed by cold, yet, in
regard to water, there appears to be a very remarkable ex-
ception to thislaw, All bodies are condensed by cold
without limitation, water only excepted. . . . Th;s ex
ception to one of the most general laws of Nature, a striking
proof of contrivance in the armungement of the Universe, a
proof which comes home to the feclings of every ingenuons
and grateful mind for though the extensiveness and
immutability of the general laws of Nature impress our
minds with awe and reverence for the Creator of the Uni-
vérse, yet exceptions to those laws, or particular modifiea-
tious of them, from which we are able to trace effects evi-
dently salutary or sdvantageous to ourselves and our fellow
creatures, sfford still more striking proofs of contrivance,
and oaght certainly to awaken in us the most lively senti.
ments of admiration, love,and gratitude;” and further on, he
adds: “1 feel the danger to which & mortal exposes himself
who has the temerity to undertake to explain the designs of
Infinite Wisdom. The enterprise is adventurous, but it can-
not surely be improper.” I think it is adventurous to attempt
to get at the designs of Infinite Wisdom. The case of water
isnot exceptional, The metal bismuth expands at the time
of crystallization by cooling from the molten stand. A bowl
of molten bismuth becomes covered with a crast, which Is
broken through in little craters, as the cooling progresses.

How are we to figure this act of expansion? It is mani.
festly preparatory to the actof crystallization. The idea of
polar force, which we are accustomed to‘from the study of
magnetic phenomens, has been applied to crystals, They
build themselves into definite shapes, hence they must nl"~
range themselves in & definite manner, and the foroes which
produce this definite arrangement are now called polar forces

Now to revert to water. Each molecale of water contains
three atoms (Fig. 12); thus the sphericity is destroyed, and
we have pyramidal little masses for the molecules. Let us
next take a section of a pyramid, s triangle. Suppose trisn.
gular molecules to approach each other by & mutual attme.
tion of the general mass; the forces issuing from the poles
would be for a time ipsensible. At last they come within
each other's play, and produce immedistely a re-armogement
of the molecules with respect to their axes,

Thismodel willin a rough
way demonstrate the point
(Fig.18). The bases of the
trinngles are facing each
other, as they are drawn to
gether, the center of gravi-
ty of each belog one third
of the length of the line
bisecting the base, drawn
to the opposite angle; when
they are brought thusclose,
wo may imagioe that the
polar force is brought into
play as against the gravita
ting force, and that the ver
ticos are dmwn face to face
(Fig. 14). The center of grav
ity s two thirds from each
vertex, and s you see by
their encroachment on the

wise and sinks,

Fle.w

outer circle, expansion is
the result, The triangles
pow take up more room than
they did before,

[The burst bomb and lron
bottle were now shown, and
reforence wade to the infla.
ouce of pressure upon the
freexing point.] To solidify, wator mumt expand, Butif the
vessel be rigld it canuot do so, hence, In & righd vessel, it
would remaln longer liquid, For every additional atmesphere
of pressure, the freening poiut Is lowered 1.75th of a degree
Pab_ and it Is raised 176tk of & degree when stmosphuric
pressare ls removed — Mechanicy Maganine.

— ——

A #TATUE of Shakespearo bhas just boen arected in Contral
Park, New York, The sculptor wasd. Q. A Ward, As s wark
of art, it Is considered & great success.  Some say that it i
the best Shakespearean sculpture ever made. Crowds of peo-
ple flock 10 see It,
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: Tmproved

Mr., E. B, Docker, of Carrolton, Greene county, 111, Las
made an lmprovement In gates, which we hore illustrate,
The inveuntion spposrs & good one, and In likely to obviate a
dofects in ather farm gatos,
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IMPROVED PUDDLING TOOL.

The process of hand puddling, in the ordinary reverberato.
ry furnaco umed for the purpose, can bo divided inte four

stages:

(1) Melting, The pig iron, together with a proportion of
hammer slag, is charged on the bed, previously lined with
either puddling mine, bulldog, or both, and plastered over
with wet homatito ore.  As the cast iron gets softened by the
heat, it is broken into smaller ploces and stirrod up with the
cinder. This isdone by the hand rabble, which has to b
continuously moved over the whole surface of the bed. Thix
stage lnsts about thirty-five or forty minutes, -

(%) In the recond or boiling stage, the iron Las to be vio-

lently rabbled in order to bring it into a state of ebullition or
boiling. In this operation, the puddler has to exert himself
very considerably, working the rabble to and fro, and from
side to side, over the bed,
- (8) “ Coming to nature,” The iron now begins to thicken
and to get tougher and tougher; the “boil" stops, and it
““comes to nature” or begios to assume the consistency of
heated wrought iron. The puddler works it in this pasty
consistency from side to side of the furnace, separating it
into different pieces.

(4) Balling. The wrought iron is now collected into balls,
varying in weight and size, ready to be taken out of the fur-
nnce to be hammered or squeczed into blooms. This stage
takes about ten minutes,

Tn the ordinnry mode of puddling, should the pig iron get

Fug.l

coasen Lo be equal beyond the sge of forty five or fifty.” On

the puddier more than Adam’s curse meatns to have fallon

coploun drops transplre, not merely from his brow, but hr.m!

rotating halr brash. The belt must evidently sdapt ftself
with ense 10 the great varlety of positions which have to ba
taken by the tool in every part of the farnsce, 1o the noces.

all his almont onked body, while engaged n what Mr, W, [ Wity for removal when too hot, and 1o the progressive changes
Bridges Adama has termed “ the abaundity of setting & num. | io the metal,

Fug.2.
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DECKER'S FARM GATE.

ber of human belogs to stir up a metallic pudding In crder
to throw off the scum.”

To Mr. Edward Hutchinson, of Messrs. Pease, Hutchinson
& Co,, Skerne Ironworks, Darlington, England, belongs the
morit of having first invented and experimentad with the
revolving rabble. His trials were very successfully carried
out ax long ago as 1565, being, however, relinquished during
tho gamo year, and withont having been published in any
way. M. Dormoy quite independently took up the same ides,
nnd hins besn perseveringly working it out since 1866,

Any puddling machinery must be essentinlly simple and
non:linble to get out of order by the roughest and most care-
loas usage. This simplicity, require? by the men, is also re-

— s
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ontirely melted on the bad, it {s n disastrous circumstance for
the puddler. The bath
of metal, with its even
purface hidden under the
lighter cinder, offers very
slight surfaces of contact
to oxidation. To meet
this, he is forced to very
violently exert himself in
stirriog up thy metal;
and he is obliged to shoy-
el in quantities of ham.
mer tlag, oluder, or other
sources of oxygen, which
cool down the metal and
lower the quality of the
product,

There can be no doubt Ritwhwle s
that an unaided man's 2 TTTIRER
strength is insufficient for it
thig labor. Dr. Percy, j d‘w
whose opinion as a metal- it
lurgist, chemist, and med- i
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Mechanism could enslly be applied
to the rotating rabble in order L work
it regularly to and fro; but this sddl.
tional onmplication has not been found
necessary. Ita great speed, from 200
to 8300 revolutions per misute for
white pig, and from 500 to 1,000 for
gray metal—is found to give it all the
mechanical energy required. The end
of one form of mbble, about 4} inches
in diameter, when revolviog with 500
revolutions, necessarily has a speed at
its circamference of pearly 600 foet
per minute. Oa the other hand, the
iron, even when bolling, is net thrown
up. The centrifugal impalses are not
suflicient to overcome the cobesion of
the hot metal. The power required
has been indicated by Herr Bieder
mann, now of Floridsdorf, near Vien.
na, at from one quarter to one half of
a horse power per furnace per hour:
but the draft would fiecessarily in.
crease towards the end of the heat,
There is no bearing near the furnace
necessarily lable to get hot; no gear-
iog 1 break on sy sudden resi: tance ;
and the strap itself acts in its usual
way as an admimble friction brake,
It is difficalt to imagine how the ap.
paratus can come to grief in any other
way besides breaking the strap. For
such a case, a spare belt is kept hang-
ing on theshaft; or the puddler could even merely go on in
the ordinary way. If kept well greased, howerver, ths belt
lasts from three to four months without renewal. Any dim.
ination in speed can be obtained by alightly relieving its
weight off the belt—thus allowing more or less slip. On
the other hand, any unusual resistance can be overcome by
the puddler pressing the tool down on the belt. Simply by
crossing the strap, the rabble can be rotated from left to
right, or rice versd, alte roately, as required. The tools, in
spite of their extrs weight, ar: easily removed from the far.
nace by taking them off the strap, by means of a hook on a
light chain suspended near the furpace from the roof, and
laying them on small trestles about eighteen inches in hight
and width. The rabble can thus be changed in thirty see-
opds. There is no chance of the tosl disturbing the
an it morely rests loosely with its weight on the bed, just ax
in hand working. Experience has shown that the revolving
rabble involves no change elther in the plant of the works
or in tho habits of the workmen: it could be adapted In a
couple of hours to any common furnace: and the author has
deeigned an apparatus that could be at once applied. The
thing is also singularly cheap, as can be seen at the first
glanco; and cheap tacklo—it can scarcely be called a ma.
chine—means also cheap ropairs.

A tool like this would do for the puddler what the slide
rest has dono for the motal turner. While actually incréas-
ing the demand for his labor, the slide rest has raised the
metal turner from an overworked drudge to a skilled opera-
tive, able to work at his trade from youth to old age Even

if the ironmasters wero to use the revolving rabble merely
to relieve their men, and
without requiring a great.
er number of heats from
them, they would gain :—
(1) A great improvement
in the quality of the iron
produced; (2) a groat di-
minution in the number
of rulnous “ cobbles” op
“ wasters ;" (3) the capa-
bility of working up very
gray oralso inferior kinds
of pig, without using any
“fined metal;” (4) dimi-
nution of loss in mill
scale between the rolls,
Perhaps the most im-
portant truth which has
been lately elicited touch-
ing mechanieal puddling
is its offoct in improving
the quality of the puddled

| |

feal man Is universally Ry S
known to be of the very
highest importaneo stated
that the majorl y of puddlers ““ dic between the ages of forty-
five and fifty yenrs; and, necording to the returns of medical
men to the reglstrar, poneumonis, or inflammation o!_ the
lungs, is the most frequent causo of thoir death, This is
what might have been anticipated from the fact of their ex-
posure to great alternations of temperature under the condi-
tion of physical exhaustion,” They are also liablo to catar.
nct, induced by the intensely bright light of the furnace;
and the foronrms and faces of some puddlors aro also often
georched to & bright red tinge ina curious way, As Dr. Per.
cy observes, * it I# not surprising that puddlers should man
iest a growing disinelination to bring up their children to

big occupation, to which, an & general rule, their strength

" DORMOY'S REVOLVING RABBLE APPLIED TO COMMON FURNACES.

quired by the furnnce; the high tempoerature of which, with
the attendant rapld current of ale pussing through, must not
be interfered with,

A glance at the accompanying Hllustration will rendor the
wholoe apparatus intelligible, A common belt, driven from
shafting six feot above the furnace, rotates the sheave, loose-
ly jolnted at one end to the puddling rabble, and at the other
turning on & pin hold in the hund of a puddler® To proyvent
noy jarring action to his hand, the pin he holds may be
wound round with spun yarn or gasket, embraced by a leath.
orn or india rubber tube. The strap thus rotates the mbble,
supports part of Its weight like a suspension link, and nots
a# n universal joint, much an in the familiar instance of the

T bar,  Mr. Danks las
worked np almost every
kind of American and
British pig metal with excellent results as to quality, Mr.
Adam Sponcer has in his revolying furnaoe produced excel.
lunt fron . from Middlesbrongh metal contalnlog 3 por cent of
phosphiorus,  As already noticed, experience with oscillating
rabbles points to more or less improvement in the quality,
Mr. Hutchinson, as we have seen, improved the quality of
Cloveland iron with his revolving rabble. M. Dormoy has
puddlod with success some old cannon balls the Turks left
bohind them at Temeavar, in Hungary, so white and sons
talning such a large quantity of arsenic #s to be utterly in-
tractable by the ordinary process; he has also operatod at
Zeltwog, In Styria, upon pig metal alloyed with copper and

sulphur; upon the sulphurous pig metal of the Lolre and
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that of the Moselle—~tho latter containing very largo poer.
contages of phosphorus. In every case, porfectly tough iron
and steel, often rolled into the most diflicult specinl ahinpes,
have beon produced, Itis clear to the eye of the mechanie
that all these otherwise very differing apparatus aro alike
in one particular, namely, more or loss thoroughly stirring
up the first broken, then molten, and lastly pasty, motal, to
gothor with the fettling on the bed, The infiolte variety of
eliem'onl conditions formed by the ditferent kKindus of pig and
fottling, under which tese results have been obtained In
England, the United States, in France, Siyrin, Ilangary, and
Austria, clearly debar us from sonrchivg for any recondite
chiomios] cause;: aod it isevident that, whether this thorough
stirring be obtained by exhanstiog maounl labor, or by an
imperfect oseillating rabble, or by a revolving bed or a ro.
volving rabble, the mechanical effect must be tho same:
That {s to say, the molton cast iron has to by continuously
stirred up in order, in the common furnace, to oxpose it to
the oxygon entering at thodoar and contained Iy the fettling ;
in Mr, Danks' and Mr, Spencor’s furnaces to the oxygen in
the Iatter only.

Thore thus soem to bo three principal reasons why me:
chan’cal puddling, or, in other words, good puddling, pro.
duces such good iron.  Thoe operation is (1) completely car-
ried ont; (2) the puddled bar is really homogonoous; (3) the
multiplication of the surfaces of contact intensifies the puri
{ying chemical reactions.

.
Nevada Silver.

At the recent mecting of the American Institute of Mining
Engineers in New York, the President, R, W. Raymond,
read au interesting paper on the silver mines of Nevada,
from which we take the following:

The Bareka district stands now third in rank of the silver
producing camps of Nevada. Daring most of the year, four
and somotimes five furnaces (combinations ef the Rachette
and Piltz) have been in blast. Late last year, and in the
earlier montbs of the present year, the Eurcka Consolidated
Mining Company discovered immensely valuable and ex-
tensive bodies of ore in the Lawton tunnel. Raby Hill is a
gpur of the dismond range. The openings of the Eureka
Consolidated, as woll as those of the Richmond and Tip Top,
are on the western and the new ones on the eastern slope.
The =trike of the ore body is nearly east and west, and its
dip sbout 45 degrees to the northeast. For this reason ore
was first discovered on the western slope of the lLill, where
the vein crops out. -

The Lawton tunnel is now in over 600 feet, and passes
120 feet to the north of the Keyes chaft, between it and the
windsail shaft. At its end, it is in ore. The Keyes shaft
is now 175 feet deep and serves as the main hoisting shaft
for the old works, These are the largest extant in broken

quarizite, y

The approach to the vein matter is distinguished by a yel-
low color of the first dense, aftorswards broken, limestone;
next by a stropger impregnation of pulverulont brown and
yellow iron ore and stripes of the first; finally, the ore body
proper—brown iron ore, with impregnations and bands of
carbouate of lead or lead ocher, is reached.

While on the western slope, besides the yellow memetele,
Jarze masses of rolid carbonnte of lexd, with so called “ black
carbonate,” which is probably a new mineral, and little
galena were found., The ores encountered on the enstern
tlape in jron steioed masses, which are pooror in lead, are
principally highly argentiforous galons and * black earbon.
ate” in lumps and nests of often over 100 pounds weight,
For this reassn, there is now mach more base bullion pra.
duced than formetly, Seven tuns of oro now produce one
ton of lead, while formerly il required tea or twelve tune,
At Richmond, the best and most profitable smelting works in
the State are building energetically.  All aigns point to the
epormous industrial Increase during the coming year, espe-
cially if capitali-ts shonld take up the Prospect Hill mines,

The total prodact of bullion of the Eareka Consolidated,
during 1871, was about 3,172 tuns. The average contents in
gold and silver for the whole yearly product way be esti.
mated as $250 per tun. Adding $100 per tun for the lead,
we have s gross valuo of §1,110214°10, The gross value of
the totsl production of gold, wilver, and lead, during 1871, by
the various composnies, including the Eureka Connolidation
in Eureka, was $2,035,/58380; the total quantity of bullion
shipped was 5,065 tuas, 1,074 pounds,

All the base metal mines in the district have the same
character ag thore previously described, and vary less in the

classes of ores occurring in them than in the alze of the ore
bodies,

>

Wixpow Sasues —The most esnvenlent way, to provent
Jouse window sashes from rattling when the wind blowe, 1a
to make four one slded buttons of wood, and serow them to
the stopes which aro nailed to the faco easings of the
window, making ench button of proper longth to press the
glde of the sash outwnrds when the end of the button in
turned down horizontally, The buttons operate like a cam,
By haviog them of the correct length o erowd the sash out.
wards, the sssh will notonly be held, so firmly that it cannot
ratile, but the crack which admitted dust and cold air will
be closed so tightly that no window strips will be required
The bottons should be placed aboat half way from the
npper 1o the lower end of each stile of the sashos
e — A A ——

Tnw Adriatie, s new and splendid ocenn stoamer, rocontly
made the passage from Quecustown to New York In soven
duyn sod sizteen hourn,—ths qulckest westerly voysge ever
wade across the Atlastic,

Srientific  Amerion,

Testing Tolograph Insulators,
Tosulators usoally undergo a most eareful vigsual investi.
gation at the factory, and all such insulators ns are free
from mechanical defects subsoquently have to pass throngh
n most delicate system of electrical testing, in order to prove
that thoy are elecirienlly sound, and aro renlly insulators,
In apite of all the precautions taken, howover, bad insula.
tors do show themselves on land lines, Whethor they have
oseapod the searching tests or have become bad after being
put up, snch is the cage, and n groat loss of the electric cur-
rent in dus to the presence of bad insulators on a line—con.
tributing to much bad working.

Theso defects havo made themselves seriously felt on
#ome of the Indian lines, where the insulators adopted aro
poreelnin, protected with n galvanizad iron cover; and in
ordor to detect the faulty insulator without the necessity of
romoving it from a pole, the following plan has been ar.
ranged by Mr, Louis Schwendler, of the Indian Telegraph
Department, and iz presented in Engineering :

The principle of the plan is to produce a geries of electro.
magnetic currents, pass them through the defective insula-

R
tor, and to measure these currents by the effect they pro-
duce upon the body of the person engaged in the testing
operation. The annexed diagram will show the arrangement
of the wires and the details of the test.

M is a small magneto electric machine connected from one
pole by No. 1 wire on to the insulator to be tested, and from
the other terminal to the upper part of the small key, K, and
also to the platinum stud fin C. The lower part of the key
is connected to the insulator bolt and bracket; by press
the metallic key with its platinum stud J7, contact is broke
b:tween the poiots at b.

Itis necessary that the wire No. 1 should be well insulat-
ed, so that no leakage beyond that due to the insulator it
sell can interfere; the No. 2 wire should also be well insu.
Inted, Bofore testing the insulator, it should be properly
clenned, and a temporary disconnection made between it
and the line wire; this shoald of course be done before the
connection in the diagram can be made.

If the handle of the magneto machine be turned and cur-
rents produced, it will be seen that, if there is aoy leakage
through the intulator, the currents must pass through 1 and
2 wires, and by means of the contagt at b and K back to the
muchine ; the slightest pressure on j* will at once interrupt
the cireuit, but it the key, 1, be pressed by one fingzr, and
the stud, 7, in C, by another finger of the same hand, the
clecuit will again be closed through the hand. And if there
be any Jeakage, the slight positive and negative currents
due to that leakage (forming a circait) will be felt as shocks
from the naching, in o groater or less degree, according as
the leakage is more or less, The amonut of these shocks
und, of course, the whole management of the teat is in the
hinnds of the one experimenter, who, whils carefully fecling
for the shocks with one hand, is with the other moderating
the revolution of the machine to the reguirements of the
care,

1t does not follow that, because no shooks are felt, the in.
nulator is perfect, There is one more test which the experi.
monter can perform, but which ghould not bo done until the
finger test hos failed, When such is the case, let one finger
romain on /' and touch /° with the twngue; If no shock be
then felt, the insulator may be passed as perfect, as the
olectro sensitiveness of the tongue may be considered ns very
groat,

To give a practical test of the value of the finger and
tonguo when applied to such a purpose, Mr. Schwendlor
mnde some tests on some insulators (whope resistance had
proviously been accurately measured) using the currents
producsd from one of Siemens' msgaeto alphabetical fnstru.
ments,

f
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« - g Porce of the magneto electrie carrents aoross the lo.
2 i,l ) Aulators measured by the humau body,
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The tongue no longer foals any (hiog,

IFrom tho above experiments, it will be u6n that, up to
1,000 Slomens' units, shiocks may be folt by moesns of the fin:
gera, and boyond that snd up to 8,000 thy loga of Jusulation
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can bo detected with the tongue—nn ingbromeng which Mr
Schwoendler considera the beat for discovering faults of mml:
of ingulation, becauss it iu sufficiently sensitive, nover goty
out of order, and, besides, is the least expensive instrament
that ono can employ.

B
Art Progross,

Dr, Dregeler lately read a paper, befors the Society of Arly
wherein he said; ¢

One of the chief hindranees to the advancemsnt of decorn.
tivo art is to be found in the designers themeelves, maoy of
whom are ignorant and have no art ability ; while others who
have, ofton produce works which, though beautiful in form,
are inconvenient in use and consequently ealeulated to bring
ort into disrepute. The fitness of the ornamentation of an
article to the use for which it Js designed 1 the end to which
designers must educate themselyves,

Certain manufacturers may truly be regarded as hindrances
to art progrees. It is curious that thers are mwany men who
would not rob another of n farthing, and yet who eagerly
look for every new pattern which more honorable manufae.-
turers than themsolves produce, with the view of copying
them if they bs good and are not protected by rogistration,
or of producing others as nearly like them as they can if
they be registored,

Much haa been snid respecting the unwillingness of manu-
facturers to issue desigos of an art character, and to pay such
prices for patterps as will fairly compensate the desigoer for
producing a carefully considered work. [ have had as much
to do with wanufactarers, I think, as most artists, and Iam
hound to gy that I have found most of them both willing to
try now things and to pay handsomely for well considered
desigos; but the manufacturer cannot be expected to produce
many patterns such as will not sell when placed on the man-
ufactured article,

That class of the public who are pleased with whatever is
“loud” and showy immediately hinder the progress of ari,
since some manufacturers will strive for the patronage of
the most vulgar taste; but this hindrance will disappear
with the increase of art knowledge.

e e—
Retrigeration by Means of Ammoniu,

A Tellier refrigerating machine, just erected in the largest

brewery in New Orleans, owned by George Merz, sup-
plies the large storeroom, holding 5,000 barrels of ale and
lager beer, with dry cold airata temperature of 40°, the tem-
perature outside being 85", The refrigerating agent is
lqueficd ammonincal gas, and to cool this large room but
ten cubie feet of the material is required.
_ A large refrigerating cylinder, through which passes a
number of pipes, is filled with the liqueficd ammonia which
vaporizes, rendering the pipes through which the air passes
excessively cold. The ammoniacal vapor is subsequently
compressed again into liquid form and returned to the cylin.
der to repeat the same opération without any waste of the
material.

The Carré apparatus, another form of the ammoniacal ice
and refrigerating devices, has been in use in New Orleans
and Texas for several years with much success.

=
Dyeluz Veneeors,

It has been found that veneers soaked for twenty-four
hours in a solution of caustic soda containing ten per cent
of soda, and boiled therein for half an hour, may be, after
washiog them with sufficiont water to remove the alkali,
dyed throughout their mass. After being dyed, thoy must
be dried between sheets of paper and pressed to koop their
shape. It is stated that if, after the vencers have been
treated in this way, they are left for twenty-four hours in o
hot decoction of logwoed (one part of logwood in three of
water), then superficially dried and placed in n hot solu.
tion of copperas (one part of copperas o thirty of water
they will in twenty-four hours be dyed a beautiful black.

A solution of one part of pieric acid in sixty of water, with
smmonia added until perceptible to the nose, dyes the ve-
neors a yellow which is not affected by subsequent varnish.
ing; and coralline dissolved in hot wator, to which a little
caustic sodx and one fifth of its volume of soluble glass has
peen added, produces stindos of 1ose color difforing with
the nmonnt of coralline used,

et @
The Eoglish FPatent Laws,

The Select Parliamentary Committeo on the Patent Laws
hiave sgreed to certain resolutions which they will recom.
mend as the basis of legislation on the subject. They state
that the privilege conforred by lottors patent promotes the
progress of manufactures by causing many important inven-
tions to be introduced and developed wore rapldly than
would otlierwise be tho case; and it doos not appear to them
thist the granting of pecuniary rowards conld bo substituted
with advantage to the publie interest for the temporary priv-
iloge conferred by lottarapatent. At the same time, the ex-
isting laws are defective and require fmprovement; and the
Committee think that protection for & lmited perlod, asd
dating buck to the time at which it was applied for,
only bo granted for au fovention on its naturo aud particula
poluts of novelty belng clearly doseribed In ww
specifioation, and upon the report of a compol; F‘m ity
that such wn invention, s0 far ax ean ba ascoriained by such

authority, i new, and Is & manafacture within the
of the law, They hnl:;: oon;luuu‘:g‘.u“m pate
hould be subject to the condition that the munufac
:houw be carrlod on wltulp‘;tho,mm‘ Klugdom, and that
it il by carried ,lnto.‘q‘a‘mlyp,gwm&‘ b B reasons:

ahoutd.
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~ on lhp Hoating of Steol,
”'Wu"bc]hva that overheating has condemned splondid steol
mhqqnuqlly than anything elss,  ** Mako it woll hot that
oild work easior ™ is n common sayiog, and wonnds well in
“shop; but when heating stool, don’e follow the adyic,
ﬂl\nough It may geem to work ensior whon overlieated,
o exror committed theroby will soon bocome apparont, Al
a%gul-(oxoepﬁng ‘the comprratively now nrtiele, * chromo
w which hns properties entirely ity own) requires
st eareful hoating, The fira'must bo rogulated by tho
the work ; and in heating. iho steol, beat the conls
o outside of the fire ng soon a8 the Mames begln to
in order to prevent tho hoat from eseaping, 1o wye
i opglu\dthrow witer on the fire (£ 16 oxtends
ts proper limits,
] 10 heat of tlm .m\ draw it out of the
ﬂrc. lnd that often; for it requires to bo well watehed
to hieat it mmrly,.and it not ot enough, thrast it fa quick-
1y ngain; but be careful not to use a highor degroo of hont
Alnn, i ubsolutely nocessary to effect the deaired purposo,
and to uso as faw hoats as possible, Steol is, essentinlly iron
with a larger ingredient of carbon; therefore, too froquent
Tieating or overheating burns out the earbon, and thus spoils
its valuable character. Maony smiths have the lden that so
Tong 08 the steel dovs not fly to pieces when thoy strike it
with the hammer, it 1a not Mkot; hut this Is an erroncous
idon, and oasily royed oMo

whon it is broug]

aroful in the ho-ung prouu, and ‘when ho
Tho pucuoal ey will soon learn when it s

that _th iled thotwork by ouﬂmung, und yot this iy
Iy most frequently the case,

ON ThE ING OF OAst StEEL—For wolding cast steel,
a flnx is required in order to prevent oxidation of the sur-
faces h Do joined. For this purpose, uss & composition con.
nlstlngotdxw of borax and one of sal ammoniag,
which has been boiled together over a glow fire for an Lour,
and when eold, ground inton powder. The ateelis firat heatell
a little, then dipped in the flux, and the hueing continued
until the motal has attained the pro Tlieat. The flux is
mn’vxm mtho surfaces, antL Las dissolved any oxide of
iron which may have formed. The 1o surfaces 1o be joined
are lnic fog_otbor and struck continuoualy, working toward
theeﬁxu in order to expel the flux and insure o perfect
union of & o,m;d Shear steel is joined to wx-oughc iron
wlthont cnltg ‘but when cast steel I8 to be wolded' to
wrought iron, the greatest care is required, or else po
sound welding will be effected. By usiog the above me

tioned flux, it can be done; but in all cases where stoel is t
e joined to iron, the nteol—no matter what kind—shoul
never be heated to so high a degree of tompomturq as the
iron.—2%e Hib. _
- -
: Secondary Batterles,

It is well known how the Leyden jar discharges, in one
strong spark, the sum of electricity it received from the
eloctric machine, M, Planté connects & somewhat analagons
apparatus with the vol(‘ic pile. Two plates of lead (20in.
long by Sin, wide) sre rolled up in spiral, being separated
from each other by a few strips of india rubber. This
spiral is placed in a jar containing acidulated water, and hav-
ing a gutta percha cover, on which are fitted bindiog screws
cannected with the plates. Twenty such elements are
placed in two rows of ten each, and charged from the
primary bsttery, which consists of two Bunsen couples. By
means of a commutator of peculiar construction, thess
gecondary elements may be connected either for quantity or
for inten=ity. When the elements are joined in series, nn
electromotive force equal to thirty Bunsens is obtained, giv-
ing a current ﬁy means of which platinom wire may be
fased.

In the seoonduy couples, the chemical action gencrating
the current is the reaction of hydrogen on peroxide of lead,
the current from the primary pile, having caused decomposi-
tion of the water, oxidizing one of the plates and developing
hydrogen on the other,

By the above arrangement, the qusntity of electric work
from the direct sction of the primary pile is transformed by
copdensation. This case is somewhat similar to that of &
hydroulic press or crave. Ina pile driver, o. 7, & Leavy
body, raised by degrees to u great hight by a serles of suc-
cussive efforts, is then left to itself, and gives back at once
the greater part of th work thus expended onit.  So, when,
after charging, the secoudary circult In closed, the sum of
the accumulated chemical actions caused by the primary
current is given out in the form of a very intense current of
ghiort duration. The effect, when the conples are joined for
quantity, correaponds to the fall of & very heavy mass ralsed
s small hight; when jolued for intensity, to the full of u srunll
moss ralsed to o great hight, It is not difficult to ree how
thego secondary piles may bocoms of important uso,

-
The Mastodon Hoanes,

At & recont meoting of the Coraell Nutaral History Socloty,
M, Beybolt read n paper oa tho skeleton of the wastodon
latoly sxhuwmed on the farm of A. J. Mitchell, near Otisville,
Orauge county,N. Y, The facts of the caso wero drawn from
the personal obsorvation of the speaker, and were consequent-
Iy listened o with much intorest, The skeleton was discoy
ersd Decomber Inst o n deop wol swamp, The bones found
up to thy 1at. of April were the ribs, vertebre, hend, pelvis,
aod bunes of the forelegs, Indeod all the banes except those
of the bind legs, lower jaw and tusks, which undoubted'y
will be found ero long. The hoad i of astonishing sizo and
uieapures three foet soven inclios agross the top aud oyer
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four feot In length, OF the te oth, the back tooth extends
:l:)von Inehos along the Jaw and lag o width of thres inclos,
Lo tagk holes oro poven Inehios In dinmeter nnd extend
thres foot into the head, The phoulder blados are each two
feot in longth and about the gamoe in brondth.  And the riba,
some thirty in numbor, mensurs in the longeat between five
and six fout, The pelvis bone, which was taken ont entire,
measuros in dty grontont extont five feot peven inches, The
skoloton ns o whole Ix supposed to be the lurgest yet discov-
erad. Whon wet up, it will bo fourtoen feot in hight and
twenty-flve feat In length, T'wigs of coniferous lrcu{;, lenveos
and othur vogetable mntters wers found between the ribs,
ond bufts of dan brown hale from two to goven inclios in
longth wero found outslde,  Concsrning the deposits in
which the skeloton wis found, the appor layer, from five to
fifteen fnobies in  thickness, consisted of common black
swamp diek; boneath was o layor of conree, fibrous peat
quite diy in its charactor and varying from two to four and

e — —_ __ e = e}

improv cd (‘ookln; chnl.

[for some time past, we have employed In our domentie en.
tablishient one of Warren's improved cooking yeweels, and
find it to Lo an important aod valuable addition 1o the cnll
nary service, It is, in fact, an nutomstic cook, sud porforma
its allotred duty with a great deal better judgment aod far
leos fuss than the best forty dollara-month Fronch cook thnt
eyer ofliciated over & stew pan,

Tho patent cook consists of n geries of eombined vessely,
and,in using it, you simply place your ronst beef, stesk, muotton,
ham, fish or gawme and the various vegetables, cach in Tts pep-
arnte division; nod set the vesselon the fire; where it remaing
for n specified time without any attention, It cannot burn,
over do or under cook, but when the time is up, you have the
finest cookery that can be imagined, executed on stricily sei-
entific principles. That is to say, the cooking is done st n
temperature of not over 210" Fah., which, according to Licsbig,
is the correct heat. A higher temperature “congulaten the

o ladf foot fn thicknoss: below this wai n stratum of coarge | 8lbumen and renders meata tough nod siringy, This ma-
mnzl, a fool in thickness, then n curlous layer of grase, mot chine ig not a steamer but & rosster; but you can make i a

ted and quite well presorved; thon another layer of marl,
boldy which appenred tho elay which is supposed to underly

steamer, if desired, by ghifting ona or two of the coyers.
By the ordinary methods of cooking, one third of the origi-

the rogion roundabout. The bones were found chiefly in the nal weight of the meat is lost by the evaporation of the juices;
lower atratn, but o fow ocourrod in the upper. The swamp | bat with this improved device this loss is to & grest extent
15 nt the castorn baso of the Shawangunk mountains, and | prevented, and the cooked food is greatly improved in quality.
tho under stratum sloped enstward, disclosing ses washed | Made by the Newport Lead Works, Newport, B. 1.

cobble stones and marine shells,  The bones are of a browan-

ish color, belng undoubtedly Impregnated with oxide of iron,
No disposition has you been made of tho skeleton, but it will

be sold to the highest bidder.—Cornel Era.
.
Adulterations.

nary articles of food, and to detect his practices with certain-
ty. Add perfectly odorless apirit to brandy, and although
tho adulteration is notuble aud profitable, it is beyond the
vesch of the chiemist. Add chicory to coffie, and although |
the chemist fails to point it out with certainty, the microscop-
it i8 not so easily balked, Before the searching power of
this wonderful tube, the secret operations of the adulterator
become as obvious ns if performed in full view; for the
microscope reveals to us the ultimate structure of the differ-
ent vegatable and animal substances, and as ench has its own
well morked characteristics, it is as easily recognized by the
expert as are tho faces of his friends by an ordinary observer.
No one who has ever geen potato starch could readily mistake

D | ie for anything else; chicory and coffeo are so unlike that
the diffsrence is instantly perceived, and the smallest addition
(of either one to a sample of tho other is readily detected.

So, too, in regard to many sophistications of n purely chemi.
cal character. Red lead, added to vermilion, i easily sepe.
rated ; sulphuric acid, or oil of vitrial, when used for the pur-
pose of increasing the strength of vinegar, is readily recog-
‘nized; sugar, when adulterated with sand, may easily be
made to give positive evidence of the presence of the latter;
| the coloring matter employed for the purpose of converting
xxr&mmﬁﬁmb:ﬁ' 'f:;::‘::’r, ::c’;l ;':‘::::: ined tho resalts of this process, domestic animals become ex-
alba, or fariniceons substances sauch as wheat, corn or potato
starch, used for the purpose of increasing the bulk and weight
of confectionery, may be determined. There is a wide range
of cases in which adulterations may be detected with ease
and proved with certainty. Some of the tricks of the wily
sdulterator show & marvellous ingenuity. Thus some per-
sons, knowing that most ground coffve is adalterated, noyver

buy the ground article, but always procure the whole bsans

this case, the adul erator makes up s paste of ground chicory

are rolled in a barrel until smooth, ronsted to the proper color

While it In very difficult, and perhaps almost impossibles
to detect the finer kindp of adulteration in the case of liquors,
wao are fortunutely able to follow the adulterator of the ordi-

A Filnt to Nurses.
You knos what s racket is caused, even by the most care”
ful hand, in supplying coals toa grate or stove, and how,
when the performance is undertaken by the servant, it be-
comes almost distracting. If yon don’t remember, take
potics the first time you are ill, or you have a dear patient in
your care, or the baby is in a quiet slumber. Let some one
bring on her coal scuttle or shovel, aud revive your recollec-
tion. Well, the remedy we suggest is to put the coals in

little paper hags, each holding about ashovelful. These can
be laid quietly on the fire, and, as the paper ignites, the coals
will softly settle in place. You may fill a coal scuttle or box
with such parcels, ready for use. For a sick room, & nursary
at night, or even for a library, the plan is admirable.
try it. Besides, it is so cleanly. If you don't choose to pro-
vide yourself with paper bags, you can wrap the coals in
pieces of newspaper at your leisure, and have them ready for
use when occasion requires.
- eme—
Preparation of Beet Leaves for Fodder,

Méhay maintains the entire success of his mathiod of so
preparing the leaves of the beetas to render them capable of

which they either grind themselves or get ground. To meot

pea flour, and other cheap materials, and melds it, by ma-
chinery, into the form of the beans. These artificial bemns | 0

and mixed with s small proportion of gennine beans, to give
them (he true coffee flavor. The fraud is of course easily de.
tectod, as such beans quickly fall to powder when soaked ln
water; but this example shows the ingeauity and painstakiog
of the fraudulent classes, who often spend, in efforls to

preservation for several months as fodder, and at the sne
time greatly improving their qualities as food for cattle. The
methad consists simply in placing them in baskets and im-
mersin : them in a tank contzining diluted hydrochloric ncid
of 4° of Beaumé., The result of thisis to greatly condense
the volume of the leaves, and to render it pecossury 10 add
more fresh ones to ill up the basket, whick has 10 be again
immersed, and finally allowed to drain off.  The leaves may
then be placed in beds, in dry earth, and kept nntil needed
for uss. According to a report of a committes wio exam.

tremely fond of the leaves thus prepared; and, indecd,
milch cows fod with them are said to give a large increaso of
milk, with a decided improvement in the quality of the but.
ter. The tondency to diarrhooa in cattle produced by the
frash beet leaves seems not to bo developed by this prepared
fodder, and for this and many other reasons it is strongly re-
commended to agrivulturists,

-

’ Sourco of Nlwrogen in Flants,

Itis well known that tho quautity of nitrogen contained
» | inthe crops excecds in enormous proportion that existing in
the manures, the excess nndoubledly being derived from the
It is now s question whether this is oxtracted directly
» | from the air by plants, which wounld thus have the pawer of
nssimilating directly, orif it is first taken from the ale by
tho soil, 5 a8 to combine with organio matter and form an
assimilablo compound,  According to Delerain, osygen, in
the prosence of organio matter, combines directly with nitro-
gen to form a compound analogous to the humus of the

cheat, an amount of lubor and ingenuity thas, if devoted to | sar)y ar to ulmic acld. To illustrate this, he plased in a tabe

some honost undertaking, would be certain to insure success

oxygen, vitrogen, glucose, and ammonia. On drylng the tubo

Any attempls to suppress the practice of adulteration must | 4 g Keating it, a black, nitrogonized mattor was 1ofi, and o

that Lo might make a little gain?
Wao feel matisfled that the practice of sdulteration wil
never bo completoly and pormagently checked until the gov.

lnwa looking to the detection and punishwent of this erime,
—Professor Phin, in Good Health.
o> —

system secares w bappy useion of bodlly and mental exer.
clss, tho soholars working half the day, s
ik e —

heat of the firo; but the old one, haviog a dark surface, ab-

gorbs the hoat,

A XEW tin tea kettlo takes a longer time to boil than an
old oue, beeauso the bright surface reflocts or throws off the |ceed the willionth part of a mecond,  But the rotine of the

be based upon cortainty of exposure and punishment. How | ooy of the nitrogen in tie tube was fonnd to have disp-
mapy children nre robbed of their due amount of nutriment

by the vile practice of watering milk? How often is the e —— —
physlclan dizappointed in the effects of the medicines that he
prescribes, simply from the fact that theso medicines aro not | claux, after & eareful observation of the external coaditions
pure, somo dishonest and avaricious druggist haviogadalter.
stod them with choaper and less polent materials, in order | worms, Las prepared the followlog rules, by attention to

poared,

Regcuratize Tug Harcmxa oF Smiwonyn Eags—Da-
which favor and influonce the hatehing of the cggs of silk-
which it s said that the devolopmns of the eggs can be reg

1| ulated at will, Firat, (o prevout an egg from belug bﬂl\.hul
at the usual time, It muss be kept, from the periol of belug

ernment takes the matter fairly in hand, and enncta efMelont | Jaid, at & temporature botwesn 50° and 63° Pabr,, and then

exposed fourtoen daya 1o cold, thren months before tho tims
at which the latching is desired, bolng subsequently treated
in the usunl mapner, 'To cause an ¢gg to bateh bofore tho

A sCiooy, hnmm in Copenhagen, Doamark, is farnlshed for | ysual thne, it moust be exposed to cold twenty days alter be-
1,000 children ; one sesslon is held in the morning, 1,000 at Ing lald, and kept in that coodition for two months, and thew
tonding. and a second in the afternoon, 1,000 attending, both | removed, Six weeks latpr it will be In the same coadition as
sohools Leing under the same general wanagement. The | ordinary oggs, and can bo troated in the same manuer. la

this way it Ia possible to have sllkwarma ready for hateling

at any season of the yesr.
e+ A —

Tur actual duration of a flash of lightulog does npt ex-

Timman wyo retaing the iwpresaion of the electrical Basl for

s wuch lovger perlod, =
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MILL STEP.

This invention furnishes a step for millstone spindles, or
any vertical shaft running at a high rate of speed, which pre-
vents the heating of the parts coming in frictional contact
and protects them from cutting and wearing rough. Fig. 1
shows, partly in perspective and partly in section, the ar.
rangement of the parts.

A is the box, which incloses and supports the other por
tions, and which i provided with the chamber, . B (shown
in perspective in Fig. 3) is the plate upon which the spindle
or shaft rests;and C (shown in perspective in Fiy. 2) is aring
encompassing the shaft. The plate, B, and the ring, C, will
be observed to have holes through them, and they are each
provided, as seen in Figs. 2 and 3, with a groove at the side
by means of which they are keyed in position in the box.
The plate, B, is grooved across its upper face. The spindle
is steadied by a loose pin resting in & contral hole through
the step plate, as shown in Fig. 1. Inoperation, the oil used
runs down through the holes in the ring and plate and fills
the groove across the face of the Iatter, by whick means the
bearing is kept well lubricated and free from the action of

grit or dust, ete,, all such substances passing through the
holes into the chamber, a.

The invention was patented May 2, 1871. For further in.
{formation sddress the inventor, Mr. Lewis Marsh, P. O. Box
1,579, Minneapolis, Minn.

o —
Bone Setting.

Bone setting is not the art of resetting broken bones or
dislocated joints; bone setters are not surgeons, or regnlar
practitioners In any sense of the title; and their patients,
even when they have suffered injury to joint or bone, have
been pronounced by the regular practitioner cured before
peeking the help of the bons setter,

“ A healthy man sustaing a fracture of one or both bones
of the fore arm, and applies at a hospital, where splints are
adapted in the usunl way. He ia made an out patient, and
the splints are occasionally taken off and replaced. After
the lapse of a certain number of weeks, the fracture becomes
firmly united, the splints are laid aside and the man is dis.
charged as cured. Ho is still unable to use either his hand
or his fore arm, but is assured his difficulty arises only from
the stiffness incidental to long rest of them, and that it will
poon disappear. Instead of disappearing, however, it ather
increases, and In due time he seeks the aid of a bone setrer,

The answer of the irregular practitioner, that is, the bone
petter, i precipely the opposite, namely, that freedom can
only be restored to the stiffened joint by movement, by man-
ipulation, and manipulation too of the most formidable kind,
nothiog less than suddenly and forcibly rupturing and tearing
ssunder the adhesions formed botween the articulating wur.
faces of the affected joint, an operation which Is so froquent-
Iy successful that it forms the very basis of the bono setting
crmit,

It is here that the bone setter stops in front of the sclentl.
fic surgeon, and we must confess to a feeling of disappoint.
ment that their relative relations are not reversed, that the
surgeon in not ealled in to rectify the malpractites of the
quack Instend of the Jatter heing sought out to complote the
shorteomings of the former. Lot us seo how this manipuln
tion s performed, The bone settor has a clearly dofined nys.
tem of treatment for each soparate joint, If not for ench spe-
cific affection to which each joint is subject. One example
may here be given :

“The proximal side of the affected joint being firmly held,
and the thumb pressure made In the ord'nary way, the tar
sun s so graaped as 1o give the greatest attainablo leverage,
the foot twisted a little inwards or outwards, then sharply
bent up upon the leg nnd sgain straightensd, An a rule, It In
desimble to execate this manomvre twice over with ao ‘n.
ward and onee with an outward twist, and also to take cnre
that the movements of the jolut are free in all dircetions,”

Bone setters, we are told, are for the most part uneducated
men, wholly ignomnt of anatomy and pathology ; but we are
not told what we greatly wish to know, and that s, the man
por and method in which the secrots, the mysterios, and the
traditions of their eraft, are communieated to onch othor,
No doubt there exists a freemasonry in the craft, so that
when individual members meet revelations are made and
potes compared, bu we are not Informed of any regular or
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organized systom of instruction, either for the maintenance
and extension of the craft, as a eraft, or for the enlighten-
mont of the separats and detached members of the fraterni.
ty. The most celebrated, we may even say distinguished,

bone setter of our day was the late Mr. Hutton, whose suc-
ceesful treatment of cases that had baflled the skill of the
foremost surgeons now living (cases related in detail by Dr.
Hood, and about the accuracy of which there can be no ques-
tion or doubt) is little short of marvellous; and the question
is ever recurrent while we read:*“ How and where was this
skill acquired!" for a bone setter of Mr. Hutton’s caliber
could put his finger on the spot where lurked the seat of an
affection that had crippled a patient for half a dozen years,
and had defied the scientific treatment of the ablest sur-
geons of our time; nay, he could point to this spot without
ever seeing the limb affected, guided merely by observing
the attitude, gait, or action of the patient. Now, whence
comes this undoubted skill of these illiterate men? It ap-
pears to be obtained solely by observation of symptoms and
results of treatment, the accumulated knowledge of from
day to day experience; and as we often see that one sense is
quickened and functional power increased by the loss or im-
pairment of some other sense, so perhaps the narrowing of
the field of instruction, the limiting of the sources of infor-
mation, may have intensified the powers of observation of
the bone setters, atoning in 8 measure for the absence of the
revelations of science.—Nature.
-
RIVETING DEVICE.

The annexed engraving represents a new tool for fasteaing
copper rivets in leather, which appears to possess some merit,
It will be seen from the cut to consist of a handle carrying a
head somewhat resembling a hammer, and a punch or plunges
attached to it, for security’s sake, by a strap. The head has
a cylindrical hole through it, the margin of which, at the
lower ride, is made slightly concave, The punch or plunger
fits the hole in the head loosely,

In using the tool, the rivet is put throngh the leather and
the washer placed upon it; the head of the rivet is then laid
upon some hard substance, and the lower side of the tool head
placed upon the washer, in which position the end of the riv-
ot enters the cylindrical hole. A blow upon the upper side
of the tool head drives the washer down snugly upon the
leather and draws the rivet head flat. The punch or plunger
in then ingerted in the hole, and a blow upon the upper end
hsnds down the rivet evenly and smoothly,

Patented through the Scientific American Patent Agency,
for the inventor, Mr. Thomas J. Allison, of Turnersburg,
North Carolina, of whom further information may be ob.
tained.

-
STRENGTHENING EMERY WHEELS.

The improvement illustrated in our engraving relates to

p. 'l:l/. / 1":7. 2

the construction of emery wheels which are used for the
grinding and pollshing of metals, It conalnts in the appli-
ceation of disks of rubber, leathar, or other elastie or flexible

materisl, to one or both sides of the emery wheal. Fig. 11s

a side view of the wheel, and Fig. 2 a vertical cross mection
of the same.

A is the emery wheel, and B is the disk of suitable mate.
rial, which is made to adhere to the wheel by means of glue
or other cement,

Thin emery wheels aro in great dancer of bursting If run
at high speed, and, though very useful in the mechanio arts,
are not used as often as they would be, or are run at low
speed, on account of the risk attending them. The applica-
tion of these disks strengthens the wheel and prevents its
bursting when revolving at a high rate of speed,

Patented through the Scientific American Patent Ageney,
May 14,1872, by Walter 8. Jarboe. Further information
may be obtained by addressing Union Stone Company, 29
Kilby street, Boston, Mass., wr 03 Liberty strest, New York.

-
PEART'S PATENT PIT CAR WHEEL,

Annexed we give n representation of this whesl, with the
hub in section g0 ns to show ita interior arrangement. The
object of the invention is to perfect the lubrication of the
working parts. C is the oil reservoir,and D the oil placed
init, A is the hole to convey the oil to the shaft. B isa

gpurt hole from one side of the reservoir to the other. On
starting the revolution, the oil reaches the journal in sufficient
quantity for lubrication, and the eupply is stopped by the
centrifugal force developed by the wheel when fully under
way. The spurt hole, B, relieves the surplus oil on either
side by allowing it to pass through. The wheel can salso be
used as & loose pulley; in which case the direction is as
shown by the arrow, and the spurt hele, B, is closed. The
advantages claimed are that thin oil can be used and no
more of it consumed than sbsolutely needed ; that it requires
attention but once a month, and costs no more than other
wheels.

Further information may be had of the Atlas Works, Thos.
N. Miller, President, Pittsburgh, Pa., who states that the
wheel is already used in forty coal mines,

—-
DISCHARGING COAL,

A party of invited guests were recontly uni’ed to witness
the discharge of the barge Dunderberg, belonging to the
American Cosl Barge Company, at the yard of 8, Tuttle, Son
& Co,, Brooklyn, N. Y.

The patent carrying vessels and mothod of discharge adopt-
od by this company are novel, and greatly improve on the old
system. The coal barges, which are 175 foet long, with a
carrying capacity of 1,000 tuns, are divided'into compartments
called pockets, Hvory pair of pookots is provided with a
woll hole, ovar which is placed an improved clovator, so ar-
ranged that the coal is automatically fod from the pockots
and carried rapidly by the elevator to a chute which in turn
conveya it into n building on the wharf, This building, also
called a pocket, is raised on posts sufficlently to ndmit the
passage under it of a train of cnrs or other vohlolos, which
aro loaded from above with great rapidity and convenience,

The old barges, which are about 200 tuns burden, are vn-
loaded by means of buckets and an ordinary derrick, and aro
unable to discharge more than 25 tuns an hour, The compa-
ny's barges carry five times thin burden, and are discharged
by their patent elovator at the rate of from 200 to 250 tuns
per hour,

| — e —
STEAM PROPULSION ON CANALS,

A correspondent, * Tennosson,” tnkoa oxception to that por
tlon of “ Pro Bono's” lotter on this subject, published on
pago 2060 of the carront volumo of the BCUEsTIFIC AMERT-
cAX, whorein Lo stated that “ no plan has yet been submitted
which 1s capable of superseding the old system in polnt of
oconomy.” * Tennossoe” quotes from the report of Mr.
Green, who was englnoor to the State Commission, to show
the feasibility of oarry ing on canal navigation by steam with
an sconomy whioh was altogether forelgn to the old syatem
and ho takes the ground that boats have already been de-
sligned by akillfal Inventors which are well caloulated to ans
swor all the conditions necossary to the attalnment of that
e | —

Tur evorgroons at the Contral Park, New York, such as
the Norway spruce, hemlook, junlper and arbor vita wero
badly affected by the severo cold of the past winter,

dredn of them were killed,
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EIGHT HOURS' WORK AND TEN HOURS' PAY,

For the past few weeks, the city of New York hns been
passing through a revolution which, though stamped with
none of the ncts of lawlessness which have too often charac-
terized similar uprisings, is succeeding in effecting results
which may produes important and material changes in the
relations of eapital and labor throughout the land. Organ.
ized bodies, representing nearly overy industry in the city,
have boldly, firmly, and earnestly demanded the enforce-
ment of alaw which is deemed necessary to protect the
rights of the working man, to afford him opportunities now
denied him for relaxation and self improvement, and to
amoliorate a condition under which he chafes, and to which,
it is claimed, he has been driven by the encroachments of
capital. Questionable advantage, it is true, has been taken
of u eritioal point of affaire. The employer with his yearly
contracts uncompleted sees ruin staring him in the face in
easo of their non fulfilinent, and is consequently forced into
acquiescence to demands which he would otherwise unhosl.
tatingly rejoct. But even in face of this action, although it
has doubtless engendered bitter foeling, we cannot but look
with satisfaction on this comparatively peaceful revolution
in contrast with the acts of atrocity which have rendered
the methods of coercion, adoptod by the Sheflield and other
English organizations, a reproach on the whole system of
trades’ unionn,

The unanimous movement of nearly our entire industrial
population, numbering slmost forty thousand souls, towards
one fixed object must undoubtedly overcome all presont op-
position, but it remains & question as to what benefits will
oventunlly be attained, To this, the answer can bo found,
not ln the moment of exeitoment of the present, but in the
future whon the contost is over and the ordinary pursuitsof
ovory doy life aro in penooful progress,

It Inelnimed that the working mun whon working ten hours
per day has no timo for recreation or relf education, and that
owling to the “ magnificent distancos” which he generally hns
to travel in this eity to reach hin place of work, his hours of
rest are even further curtailed, Rapid transit will eventually
obviate the last mentioned difficulty; but without animad
version on the laboring classes in general, It is but fuir to
aak who out of the great masses would devote thelr spare time
to the sequirement of useful knowledge, The machinist,
the earpenter, are the types of n clags who would doubtless
Inbor to perfect themselyes in their soveral callings, but wo
lLiardly think it probablo that the same would be the eane
with the lnr'gu pumbers who, without sny special trades, are
wlmply “ day Inborers.” These men would be in 1dleness for
a portion of the day and, being without resources or incon.
tives for self improvement, would sink to a condition unde
piably worso than that which they at present find burden.
somw, The record of those countries where the people nre
most idle shows them to bo least advanced in Industrial
progress.  Spain, where the laboror spends half hin time
wloeping ko a dog in the sun, can Lnrdly be compared with
the nations of the North, where thae artisan works his four
v gehofts,” sixteen hours per day.

The question s to whether the condition of the workman
will be bettered, or whethor he will be in any moesasure ro.

lonsed from tho mway of capital through hin working but
olght hours per duy, I In our oplulon at best doubtful, In
fact, It appoars that the capitalint or the employer in actually,
in the ond, the galner, It noods no groat percoptive powers
1o poo that, if a manufacturer payn, for eight houra' labor, the
samo sum that ho formerly pald for ton hours, his manufac-
turo will cost him moare, and to make any gain he will be
obliged to increaso his pricos, It this be true of large pro-
ducers, It I8 oqually trun of small ones; the grocer, the
butehor, all will follow, and the workman will discover that
he will have to pay tnereasod prices for his daily wants with
procisely the same incomo that ho hisd before the numbsr of
Iiln working hours wan lossoned,

It might bo suggoestod that he could devote his spare time
to some Inbor whoereby he counld wmake up this deficiency.
Even If ho could so do, ho would simply complete the circlo,
and find himself at tho samo point from which he started,
with a poorer prospect of Improving his condition than when
ho began; but the short sighted policy of the Unions forbids
him, From the reports of Iate proceedings, we learn that the
applieation of a well known manufacturer for permission to
omploy his men for over eight hoars daily, coupled with an
agrecment to pay them oxtra compoensation for extra time,
was poremptorily refused, Thin wo consider an assumption
of powor which is both illegal on the part of the Unions and
unjust toward thelr several members, Not only does it em-
bitter the feud between employers and employed, but it

978 | tends to destroy what seems to us as the fairest and most
1 | equitable method of settling the present difficulty and pre-

venting its occurrence in the future. If every man worked
by the hour, he could Inbor six or sixteen hours per day just
as ho chore; did he wish more time for self education, he
would have but to take it; or, was he driven by poverty,
oxtra work would enable him to attain independence,

W uphold the right of working men to associate and form
Trades’ Unions or Jodperative Socloties as they think proper,
but when they cssay to restrict the right of every one to sell
his labor to whoover will pay him most for it, to place the
poorest work on a level with thoe best, or to dictate as to the
amount of work which shall be performed in any space of
time, we maintain that their action is both arbitrary and un.
just, and that its tendency is only to defeat thay cause which
it should be their sole aim and endeavor to promote,

-
INFORMATION ON GUM COPAL.

As every day mora uses for the resing and gums, of which

| copal is one of the most important, ure discovered, and as a

difference of opinion even exists in regard to its properties,
one correspondent recommending to dissolve it in altohol
(question 7, page 233, and an answer on page 231), while
another correspondent reports that he finds “that alcohol
will not dissolve copal,” it may be desirable to give some io-
formation in regard to this important substance.

It is unfortunate that no proper distinction is made be-
tween the use of the words gums and resins. We should
like to confine the first name to all those vegetable exuda.
tions which are soluble in water, as gum arabic, gum trags-
eanth, ote;; while we would call resins those which are in-
poluble In water, but soluble either in aleohol, ether, tarpen-
tine, or their equivalents, as is the case with common resin,
and thus not speak of gum copal, gum dammar, gum lac,
gum olastic, ete,, but call them resins. Some of these, how-
ever, consist of a mixture of a gum proper with a resin;
such is the case with gambouge, assafcetida, and a few oth-
ors; but the so-called gum copal is a true resin, insoluble in
water,

There are four kinds in the trade, (1) The Brazilian and
Wost Indian copnl; (2) the African and East Indian copal,
collocted chiefly in Madagusonr and the neighboring region;
(3) the North American copal; (4) the soft or false copal,
which comoes sometimon from Brazll, and is sometimes found
mixed with the East Indian copal. Fossil copal, found in the
olay at Highgate, near London, Eagland, and in the sarifer
ous alluvinm st Bucarmansa, in the province of Soccore in
Now Granads, I8 also somotimes received from the East
Indies, and Is not to be confounded with the resin which
flows from the copal troes on to the ground between the
roots; and being very lmpure, full of earthy material, In
pometimos also enllod fomsull or mineral copal,

The copal as found In commeron consista usanlly of flat
rough plocos of difforent shapes and sizes, The physical pro-
porties are’ by no means uniform, varying with ita origin,
(onerally, tho pleces are not cloar outside, but inside cloar
und elthor nearly colorloss, yollowlsh, or brownish, and in.
cluding Insocts or parts of plants; sometimos the pleces are
#o dark eslored s to be only slightly translucent, Their
substance is quite hard, shows & very smooth and conchoid
fracture, In canily pulverised, and does not stick together
ngoln, oven when chewed, At 1227 Fak, it becomen slightly
woft, The specific gravity varlos from 1045 to 1914, and 1t
than winks always In wator,

I'ho propertion of the different copals in regard to solvonts
aro found to be very varlous, according to the origing the
Amorican copal, for Instance, v much legs soluble In aleohol
and oll of turpentine than the Esst Indian copal, But the
copal taken oxygen from the air, or oxidizes, cspecially whon
pulverized and kept long in a dry, warm, airy place; and
then It becomes much more soluble In aleohol and oll of tur.
pontine. Tho volubility also incroases by melting at as low
a tomporsture as possible; but the American copal is more
difeult to molt, bocomes darker, and often remaion aftor all
po Insolublo pn to bo totally unfit to make varnish of.
Hometimes snch copal may bo dissolved when pulverized, or
placed In a bag and oxposed to the vapors of hot aleohol,

when the solubls portions slowly dissolve out and drop In

the liquid bolow; the previous solution of some eamphor
in the aleohol has been recommended. Unverdorben
rocommends to digest two parts copal with three purts of
absolute aleohiol for twonty-four hours; the insoluble por-
tions will then dissolve in the concentrated solution of the
soluble parts. But with some kinds of copal, this does not
succeed, In ether, the copal swells up into & sirupy mass,
Heating this and adding slowly small portions of hot aleohol
of 0'82 specific gravity, a cloar solution is obtained ; if, how-
ever, the alcohol is added cold and st once, the copsl precipi-
tates, and can no more be dissolved.

Petrolsum dissolves only one per cent of copal, turpenting
n little more; two parts of copal form with one part of tur-
pentine a thick fluid mass: and on adding more turpentine,
the copal coagulates, The pulverized and oxidized or earo-
fally melted copal dissolves more easily in other etherial
olls. The best way is to melt the copal in & glass flask, at
us low a temperature as possible, and to add gradually tur
pentine heated to 212° Fal.; if the latter be added too sud.
denly, the operation falls. Bisulphide of ecarbon dissolves
copal only partially ; oil of esoutchouc better, even without
heat. Concentrated sulphuric and nitric acids dissolve the
copal perfectly ; but by a slight elevation of temperature, a
decomposition and destruction takes place,

Alkaline golutions dissolve copal easily, by help of heat,
ond o peculiar aromatic flavor is perceived. However, such
o solution cannot be used for varnish, as it becomes milky
on cooling; even the clear gelatin, made by ammonis dis-
solved in alcohol, is a clear solution which becomes as white
as chalk when dry.

Finally, chemical analysis has shown that copal consists
of half a dozen or more resins, of different qualities mixed
in different proportions, and which have been ecalled after
the letters of the Greek alphabset, alpha resin, befa resin,
gamma resin, etc. They have been analyzed by Unverdor-
ben and found to possess quite different properties in re-
spect to composition, chemical and physical characteristics,
solubility, etc. But none of the copal resins can produce
suceinic acid, as is the case with the amber, which is much
like the copal, but is, as is well known, a fossil product of
more uniform properties and easier solubility.

The so-called gum dammar is very much like copal, and
is often sold for the same, and is even preferred for its
greater solubility. The varnish is not so hard, however.
It must be well dried, otherwise it gives no clear solution.
The solution is easily performed in two to three parts of
boiling turpentine, then diluted with thick turpentine or
boiled linseed oil.

-

THE UNITED STATES SENATE ON COMPENSATION TO
INVENTORS,

The United States Senate lately p ded to the ider-
ation of the House bill directing the Secretary of the Navy
to pay to B. M. Green the sam of $10,000, 2s payment in full
for the use by the Government of his patent machine for
bending chain cable links and connecting shackles, and tackle
hooks.

Mr. Cragin stated that a board of officers had examined
into the matter and had estimated that the use of the ma.
chine in question in the Washington navy yard, where Green
is a mechanic, had saved the Government during the last
four years $40,000 in labor alone. He thought the sum pro-
posed very small, as the board had reported the machine as
worth 50,000,

Mr, Logan wished the bill amended so as to purchase the
patent itself, and not merely the use of the machine., He
said the universal practico in the Government navy yards,
which he did not justify, however, had been to require me-
chanics to assign the use of their patents to the Govern-
ment for the consideration of one dollar. Army and navy
officers were not entitled to a royalty from the Goveromont
for any invention or patent of their's. He considered thia
bill violated this general principle, and that the sale of the
patent itself should be made absolate if the money were ap-
propriated.

Mr. Ferry, of Michigan, said it was well known that the
mechanics, who are taxing their brains by inventiens for
the benefit of the Government while in its employ, are paid
only the wages of daily labor, and if they were treated in the
way described thers would be no stimulus to them to try lo
economize either time or money. He believed the just course
would be to fix & fair, moderate compensation to the me.
chanio, that he might be stimulated to invention.

Tho further consideration of the bill was postponed,

The bill suthorizing a settloment of the claims made by
the estato of the lato Rear Admiral Dahlgren was afterwands
taken up, and read a socond time,

This bill proposes to refer the claim of the Admiral’s
widow, who administors to his estate, to the Court of Claims,
whose duty it shall be to hear and determine: first, whether
Admiral Dahlgren was the origioal inventor of the Dahl.
gron guo and projectilos described in his several patoats,
and, socond, what amount of componsation, if any, his estato
In justly entitled to recalve for the use of his inventions and
patents, and for s full and entire transfer of the latter to
the United States. In determining the amount, the court in
to take into consideration the facts that, while Dahlgren was
engagod in perfecting the inventions for which the patents
wore granted, he was an officer In the United States Navy,
aod his time, services, and skill were dus to the Unlted
States, who paid the expenses of the experiments, ote,, mado
by him,

Mr. Stockton thought that if this bill had been drawn
with tho oxprosa view of meoting the objections made by
the Senator from Illinols In the previous case, It could not

more perfectly have done sor He thought every diffioulty
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made by the Senator to the other bill was obviated, It
was quite impossible for the Senate committee to fix the
sum, supposing Admiral Dahlgren’s estate was cntitled to
compensation, and he could geo no means of adjudicating in
tho matter better than referring it to the Court of Claims,

Mr. Logan said the mere reference of the matter to the
Court of Claims would be an admission by the Government
that it owed something, and that the Court was referred to
to ascertain the amount. They would thereby establish the
principle that the use of every invention used by the Gov.
ernment must be paid for. The Dalblgren gun is a good one,
it was true; but the fact that it was used in the army and
navy today did not justify them in payiog an amount of
woney £or it, if it were done in violation of a principle that
the Government ought to establish. This principle was that
where officers in the employ of the government, drawing a
salary, devote their time to perfeciing inventions, the inven
tion ought to be the property of Government. All his re-
marks, he said, were made in order to record his protest
aguinst the establishment of a wrong principle which would
eventually cost the Government millions of dollars,

On the suggestion of Mr. Windham, the Secrotary read
from an opinion by Judge Holt on a decision given by the
Chief of Ordnance, General Dyer, wherein the General took
the view beld by Senator Logan. The opinion stated *“ that
no precedent hes been discovered in which the * principle ’
understood by General Dyer to be an *admitted ’ one has been
in any manner acknowledged. On the contrary, there are
believed to have been repeated instances in which the oppo-
site view has been taken by the Government."

Mr, Sherman thought no one could guestion the fact that
Admiral Dahlgren had a property right in the use of his in.
vention. Whea the government gfanted a patent, it recog-
nized an existing property right in the patentee for a certain
invention, and it had no more right to appropriate that prop-
erty right than any individual had.

The bill was reported to the Senate without amendment,
and ordered to be read the third time,

D e
THE SEWING MACHINE RING IN A NEW ROLE,

The spplication, made to Congress by the Sewing Machine
Ring for the revival of the expired Wilson patent, has utterly
failed and the case has been withdrawn, But the same partics
have pat in another appearsnce, fully determined to obtain
sn extension of their monopoly in some shape or other.
They have now applied, as the assignees, for the revival of
the old Akins and Felthousen patent, which was originally
granted Aug. 5th, 1851 for fourteen years, and then extended
for seven years. This extended term ends on the 5th of
Aungust, 1872, when the patent becomes the property of the
public, unless Congress interferes by a special act for its fur.
ther extension,

The Akios and Felthousen machine, as originally patented,
was & crude device, widely different from the present mechan-
isms, Buj by reissue, with claims unfairly broadened, and
by act of Congress, the assignees hope to be enabled to pre-
vent all other sewing machine inventors and manufacturers
from produciog their goods., They anticipate that the public
will thus be compelled to continue to buy sewing machines,
of the Ring exclusively, at exorbitant rates.

In our previous discussions of the sewing machine business,
we have shown how gigantic is the monopoly now wielded
by the small clique known as the Bewing Machine Ring ; how
they oppress our poor working people by charging them from
forty to sixty dollars for the same sewing machines that they
sell, at & great profit, for half the money on the other side of
the Atlantic, where they enjoy no patent monopoly ; and how
they bnve always opposed other makers and inventors of .
proved machines, by refusing to grant them licenses on rea-

sonable torms, It is needless for us 1o go over these chargos
again. Thelr goneral correctoess remains undisputed, and
they apply with equal force to the AKing and Felthousen case
s to the Wilson patent and the other patents controlled by
the Ring.

The public Is tired of the exactions of these sewing machine
wmonopolists, They have grown immensely wealthy; thoy
have reaped the richest rewardas for whatever they have done
in developing the business. We earnestly hope that Congress
will turn a deaf ear to this new petition, snd let the sewing
machine monopoly die n nutural death,

e —
Fatal Boller Explosions,

The boller of the Epsilon tug bost exploded at the fool of
Burllng Slip, East River, New York, at half past one p, m,,
on Monday, May 27. The captain and fireman were killed ;
the bont was totally destroyed, the fragments being seatiorcd
over the adjacent streets.  Beveral minor casunlties occurred
from the disaster. It is stated that tho boiler was in good
repalr, having been recently examined nnd tosted.

A now boiler st Philadelphin exploded on the same day,
chunlng one immedists death und fatally woundiog onoe per
pon, besiden Injuriog five others,  The engineer wan the man
killed, and we are loformed that he hnd ekained down the
safely valve to get up steam,  Mr. L, Phleger, tho woll
known boller inventor, discovered the eriminal act, and wan
removipg the chain when the explosion cccurred, Mr,
Phlegor escaped uninjured.

— -

AN oxtonsiye conl bed of remarkable depth and exeollent
quality hing been struck near Haue, nt Bchonen, Swoden, At
u depth of 600 feot, eloven strata of conl had fndeed beon
pereed, but none of these exceedod In depth 1} feol. Five
feot further down, however, a bed was struck with s thick
ness of 8§ feet,  The borings have been continued, and are
belleved o prove stisfactorily the existence of an oxtonsive

Scientific  Amevican,

SCREW ELEVATORS.

Ono of the earliest and probably the safest form of hotel
or passongor elovators ever introduced was tho serow elova
tor inventoed by the Inte Mr. Tufts of Massnchusetta, It con
glsts of a largo revolyving screw standing in the centor of the
holstway snd reaching from top to bottom of the building,
To the elevator piatform is attached a nut, which fits the
scrow, and the revolutions of the Intter carry the platform up
and down with great rogularity and perfect safety, thg plat-
form being in fact a part of the nut. No liftiog ropes are
employed, and passongors riding upon the machine, if they
understand its construction, enjoy a senso of security which
they never can have when they trust their lives to suspen.
slon ropes and eafoty clutohes,

In view of these conslderations, it is with regret that we
learn that the proprietors of the Fifth Avenue hotol in
this city bave ‘detormined to remove the excellont screw ele-
vator, that has served their guests with so much safoty and
success for many years, for the purpose of putting in a more
recent patent suspension rope elevator.  We shiall miss a
good old friend when the screw is gone, It is a noble piece
of mechanism, and wo always admired its massive propor-
tions and stately movements, It ia still in splendid order,
capable of useful service for a hundred years to come, and
whoever obtains it will possess an enduring and effective
machine., It is true that the screw elevator obstructs the
platform and moves a little slow. But for passenger use
safety is the first consideration; roominess of the platform
aud speed come second. The Continental hotel, Philadelphia,
is provided with a scrow elevator, the counterpare of the
Fifth avenue machine,

The Vienun B;::-lllon of 1873,
The Archduke Rainer, President of the commission for
preparing the necessary arrangements for the Exposition of
1873, has, in a circular dated March 20, 1872, made known
that the owners of the beet sugar factories and sugar beet
farms of Austria have authorized him to offer the following
prizes for the best cultivators and machinery for harvesting
sugar beets:
1. 1,000 and 500 dollars respectively for the two best beet
sowing machines, )
2. 250 dollars for the best harrow or land roller,
3. 50 dollars for the best boet weeder,
4. 500 and 250 dollars respectively for the two best beet
cultivators,
5. 1,500 and 1,000 dollars respectively for the two best
beet harvesters,
6. 100 dollars for the best beet cleaning machine,
7. 100 dollars for the best hoe.
8. 150 dollars for the best tool for raising the roots out of
the ground.
All machines and tools competing for these prizes have to
be delivered at the grounds of the Exposition prior to the
month of March, 1873, excepting the harvesting machines
which will be accepted as late as September, 1873, All ma-
chines and tools will be practically tried on fields of beet
roots and in all kinds of goil, unless specially intended for
certain qualities of soll and so specified. Awards will be
made not later than November, 1873, but only for machines
found to be entirely new and fully answering the purposes
for which they are intended.
As regards other machinery intended for the Exposition
from foreign conntries, information is given that all working
machines should be announced at Vienna prior to Auguast 1,

1872, :
e e —

The Xnventor of FPuddled Sicel,

Anton Lohage, the inyentor of puddied or wrought steel,
died on April 21st, at Unna, in Westphalin, Belng the son
of n poor peasant, o was sent to an elementary school, and
when twelve years of ago, ho enterad the servies of o richer
peasant as sow hord, and passed through all the stages of an
agricultural laborer. When twenty-one years old, he went
to work at a factory, and developed thers such skill and
capacity that he was sent for two years to the factory school
at Hagen, where Director Grothe improved him so much
that e could be sent with advantage to the Polytechnic
School of Berlin, where he studied for three years, and sup-
ported himself, partly by o small purse which wns granted
Liim, partly by working ns a chemist in o factory, In 1845, he
began his trials at the Haspe Iron Works, near Hagen, in
Wentphalin, and after some time he succeeded o producing
steol of good and uniform quality by the ordinary puddling
precess,  His Invention was patented, 1850, in Bogland by
Ewald Riepe, and Introduced at Low Moor; but owing to the
quality of the pig iron, its use was very limited in Fogland
untll, in 1858, Mr. William Clay introduced the process on a
Inrgo seale at the Mersoy Steel and Iron Works, Liverpool,
In Germnoy, about 100,000 tons of puddled stoel are mude
wvery yoar, and it forms the prineipal materlal for Krapp's
colobrated cagt steol,

s

Pronernooy Burnpisoes.—If you will Lave wood floors and
stalre, Iny a flooring of the thickest sheet fron over the joists,
and your wood upon that, snd sheath the stales with the
same material. A floor will not burn without a supply of
wir undor It,  Throw a dry board upon a fiat pavement, and
hindlo It an It Hon If you ean, Provent deafis, nnd, though
thore will bo fires, no honses will be connumod,

sl S

Yueono, the enpital of Japan, hus Jately saffored by n gront
conflagration,  Five thousand bulldings were burned, com.
prising 17 large government offices, 60 tomplos, 847 manllon
governwent offices, and 4,958 dwellings, shops, ote, 20,000
pooplo were rendored homoless. It 1 10 be hoped thint the

conl bed,

Emperor will uow order somo stoam fire cnglnes,

[June 8, 1872.

Alloys of Copper and Zine,

These two motals will mix with ench other in all propor
tions, The color of the alloy varies with the proportion of
zine presont, from almost copper red to zine white, The
alloys are made by mixing granulated copper and zine in
proper amounts, placing the wixtare in black lead or Hes
sian crucibles, and putting these in & sultable furnace. The
alloy must be removed as soon as melted, sines by exposure
to a high temperatare It loses zine.

Several of these ailoys have recelved distinctice names,
Pinchbeck containg 6 or 7 parts of zine to 94 or 03 parts
of copper, It has o reddish color, resombling red goid, and
was formerly much used for watchos nnd jowelry. When
palo gold beeamo fashionable, the ulloy was also changed :
nnd It was called oroide; this consists of 10 parts of zine to
00 of copper, Aunotheralloy which is frequently used as a
bese for gilded articles is ealled tombae, and contains from
20 to 30 parts of zine, and 70 to 80 of copper. Dutch gold,
which is used for imitation of gilding, s composed of 14
parts of zine and 86 of copper. This is malleable, and can
be hammered lato very thin sheets,

Brasa contains 53'3 parts of zine, to 607 parts of copper,
varying, however, somewhat from those proportions accord.
ing to the uso that is to Lo made of it, It has soveral adyan.
tages over pure copper, besides boing chieaper. It is mugh
essier to work in the lathe, being harder and not so tough.
It will also make perfect castings, which are harl to obtain
from pure copper. A little lead ia frequently added to brass,
as it is not 1o tough and does not elog the file when contsin-
ing about one per cent of this metal. Prines metal and mo-
gaic gold are of the same composition as brass.

Ormolu contains equal parts of copper und zine, Muntz or
yollow metal diffors from other brass in that it may bs rolled
when hot; it contains 40 parts of zinc to sixty of copper.
The ordinary hard solder for brass may be made by melting
two parts of brass with ove of zinc.

Sterro metal coutains, besides copper and zine, a little tin
and iron; it is very hard and has been proposed as a substi.
tute for yellow metal in sheathing ships. Mallet'’s brass,
which Is used for protecting iron from oxidation, contains
254 parts of copper to 746 of zine,

—8 D G ———
A Fowl Obstruction,

A late number of the Des Moines (lowa) Register says: “ A
singular casc of milroad obstruction, and one for which no re-
medy is provided by the statutes, scourred a few evenings since
on the Valley road in Green conunty. Conductor Livingston's
train, when about three miles this side of Grand Junction,
in paming through some low country and near a pond, ma
into gn immense flock of swan, brandt, geeso, snd other wild
fowls The birds were just about to alight on the track as
the train drew near. Their number was so great that the
sky was filled with them, and thoso above pressing down on
the lower strata forced them to alight on the car topa. The
engine, tender and cars were covered with the fowls, and
some even clung to the bars of the coweatcher. One statsly
swan bad a wing injured in the crush, and then found s rest.
ing place on the engine head light, wheace he was taken
by the engineer. The bird, however, managed to escapo
from custody near Perry, and jumping from the tender where
he had been tied, disappeared in the grass, The raid con.
tinued geveral minutes, quite a numbor of the nerinl army be-
ing run over by the train, and some Lulf dozsn being captured
by passengars and train men, As soon as the birds ou top of
the flock begon to understand tho situation, they soared
away, followed by the entire covey, Livingston says it was
the biggest crowd of dead-heads that ever tried to boand his
train.”

e "

Goop Woops.—Do not be above your business, no mastier
what that ealling may be, but strive to be tho best io that
line. o who turns up his nose at his work quarrels with
his bread and butter. He is & poor smith who quurrels with
hiis own spatks; thore isno shame aboat any honest calling;
don’t be afmid of =oiling your hands; there is plenty of soap
to be hiad,  All trades are good to traders.  Above all things
avold Jaginess, There is plonty to do In this world for every
puir of hands, and we must so work that the world will be
richer bocauso of our having lived in it : '

B s ——

80w me the person who compluing of meotul woarlucss,
and T will find in him a torpid Jiver, obstracted Kidneys, &
dyspeptic stomach, constipited bowels, or sn innetive skin,
If the brain worker does not sleep enough, nor exercise
enough, nor eat enough, or if ho oats mmﬂ.ﬂu&m
proper food, his digestive orgaos rau down, and the clock-
work of the brain, having no way to recoustruct the ma-
chilbery through whioch It recolves impressions ﬁ“ﬂ“‘f‘"
volitions aud impulses, is obliged to coase work,

Tho moral is, in briof, keep the body o ealth, and the
bradn will take caro of tself, work it all you cav.—Dr. Trll

South Boston Flats, Seven hundred nores of val
will thus be reclalmed und 8 the tay

the clty, to sy nothing of the augmen
busioess facllition which will attend
the improvement,

7o light the streots of Landon, ¢
ployed, which consume ovory tw
cable feot of gan; and if the wtre

put together, they would extend
willes, R s

ik

Tk oorpmu.nwﬁu of Boston hn‘m o M1
up thut large portion of aseloss harbar mud known g 3
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~ Whe Newx Sillcon Steel,

Considerable intorest has Iately been excited by the an.
nouncement thatn new mavner of making steel has been
discovered, which, on acconnt of its cheapness and simplicity
18 likely to cause somo gront changes in the steel and iron
business of this country. Thia new article is called “ Silicon
Stoel; " and It s clatmoed for it that it is an entirely now
product, differing very matorially from any steel heretoforo
koown to commerco, Dr, Chnrles M, Nea is the discoverer
of tho remnrkablo properties of the silicon ore used in the
manufacture of this new steel, and the clrcumstances of his
discovery are so romantic that we quote the following ne-
coant from tho Rome Sentinel of Jan, Oth:

Dr. Chas. M. Nes, 0 prominent practicing physician of
York, Pa,, being called 10 oo & lady who had beon struck by
St s led to investigate the cause of the attraction
of alutudty to that particular spot, and found by examinu-

tion that the electricity hnd passed down the chimney,
thence to a corner of the room whore stood a double barreled
ehot gun, which it had melted down, thence ont in the yard
to the dog kennel, striking and melting the iron chaing with
which the dog was secured, and killing him. On examining
the melted metal, the doctor was astonished to see the porfect
purification and crystalization which had taken place, and
conceived the idea of making steel by subjecting the iron
while in & molten state to currents of electricity. Whilo
thus experimenting, with good resulte, o was one day hunt-
dng on & rango of rounded, sloping hills on the Codorous
Creeli. Ho ahot a phoasant, and stooping to pick it up, dis-
covored n smnll plece of ore resombling in appearance the
melted gun barrel and chaln, haviog the same crystalization
and purification, The wimilarity was so marked that he was
lod to examine and test its qualitios, which he found highly
magnetie, o melted some of tho ore in a crucible, and ran
ont & button of very fine stosl, which, on being analyzed,
was found to be silicon steel, an entirely new product la the
ateol lin, from which the ore derlved its name of * Silicon
Stoel Ore.” This led to other and more important experi-
ments, among which was the puddling of 15 or 20 per cent
of this ore with common pig iron, in an ordinary puddling
furoace, It was surprising to find, as the result, an excellont
quality of silicon steel, From that time to the present, he,
together with soveral other scientific and cal men,
has thoroughly investigated the whole subject, until it has
become clearly and unmistakably established that the mix.
ture of this silicon ore with common iron will produce n
quulity of steel saperior to any in the known world] and at
an expense only a trifle above ordinary iron. g (W5
~ Having read the nbove and some other accousts of the dis-
covery of De, New, wo wont a fow days ago, to Rome, N. Y.,
where “The Nes Silicon Steel Co” have establishedthe
menufacture of the steel for the expross purpose of exhibit.
ing the process, snd epent goveral hours in examining the
worke and methods. Mr. E. Gulick, the manager, extended
1o us every facility in his power for informing ourselves, and
guveus samples of the ors and manufactured products.

The process of workivg is briefly this: The silicon ore
is first croshed into a coarse powder, then put through a
refining furnace, where it is melted and run off into plates of
hard metal an inch or two in thickness. Then certain pro-
portions of this bhard metal are put into an ordinary puddling
furnace with common pig iron, and tho whole melted. The
silicon mukes & very excellent flux in itself, and when this
mixture has cooked long enough it “balls ap,” and is
hammered isto short square “ blooms” under a steam ham
mer, By uslog from 3 to 8 per cent of silicon ore with com-
won pig, the iron is merely parified; but if the silicon ore is
increased to 15 or 20 per cent, the product is found to be stee)
of good quality. The “blooms" from the steam hammer
can be rolled or hammered into any desired shape. The
simplicity of the process is really astonishing. You have but
to melt up your materials in certain proportions in any
furnsce, crucible, or pot you choose, and hammer out a good
#tosl product, None of the expensive special fixtures ro
quired in making other steels are needed in making the
“ Silicon."”

Wae brought home & sample of the refived iron made by
this process, and also a plece of the steel. The iron (1 in.
diawoeter, round) we bont double when cold withont making a
ceack on the outside of the bend. It basa fioo grain and
finishes nicely. Of the steel, wo made a * cold chisel” It
tewpered well, and holds its olge vory well indeed. Wo
shall test it further as to its fitness for springs, fine tools,
ote. Ouve peeuliar property clalmed for this steol is that,
when polished, it will not rast, The silicon steel has already
been tried as o cap to mils. There are said to be now ten
thousand tuns of these mils lu use on the Erio railway, and
thns far with good results, Although the discovery and it
eousequent enterprises sro too youug yet to have determined
their renl worth compared with the old methods, still we are
favorably lnpresed by it and havo conalderable faith that
it will help us in thoe fature,—Oneida Uircular,

| — - - W—

New Vamery or CucusugrR~In Land and Waler we
Lavo a figure and description of what Is called the new white
spine cucumber, This, when mised on a trollis, grows to an
enormous size, one vioe having three specimens, ecach of
them three feel in length, besidea maoy others over two feet
long. Tue flesh is said to be very solid, with but few soods,
aod the flavor very fine, ‘lLis method of growing cucum.
bers in recommended an furnisliing & much superior result to
that of allowing them to tmil on the ground, as they thus
grow finer, straighter, and with a larger yield. This new ca-
cumber hiss tho akin perfectly wmooth. It is very short In
the uock, and it is coosidered a decided gain to the resources

Scientific Americ,

Krigar's Cupola Furnnce.

Smelting fron in a supoln furnace appears to most peaple,
who seo it dully done at overy foundery, the simplest thing
In the world; It Is, however, not so, it due regard Is taken to
economy and good quality In casting. Ina common eylindri.
cal cupoln, threo easentinl parts may be distinguished, The
uppor halt op hody of the furnace propares the pig iron and
Hime which, together with coko, nre thrown in at the top for
smolting in the middle part or cracible, which is somewhnt
narrower sod provided with numerous nozzles for the intro.
duotion of blast, whones the molten iron, together with slag,
runy down to the lower part, or hearth, where it collects
until it s tapped. When such o furnses is to be started, it
in filled to about two thirds with coke and one third with
coke and iron; firo I then Introduced and the blast turnod
on, when the molten iron collects in the bearthi and replaces
the coke of the same, Hure it necessarily takes up im.
purities from tho coke and fmpregnates the latter g0 much
that it cannot be destroyed by the blast; and when the iron
Is tapped, masses of coke and half melted iron, which are
not any longer supported, tumble down in the hearth where
they are imperfootly burnt or melted, and causs the iron
which collects thero to become eold and sticky., Theso ir-
rogularition take place after overy tap, and it generally
Liappens that fron, which was at first fluid and gray, suddenly
becomes thick and white, and unsuitable for the castings in-
tonded, In order to avold this, Henry Krigar, of Berlin, con-
structs his cupoln so that the lower part, or hearth, is not
llmlow the cruciblo, but by ity side, and connected with it by
a slantiog canal, which is about 3 in. high, 6 to 8 in, long,
and ns wido as tho copols, This arrangement prevents any
coke or half melied iron from falling down in the hearth,
which is only nceesaiblo to melted iron and slag, and forms
for them o kind of sump or receiver, which in no way in-
terfores with the regular working of the two upper parts of
the cupola, This very simploe constraction has proved highly
successful, and its groat ndvantages are a saving of fuel, a
uniformly hot and liquid iron, and an increased yield per
diem, ns the regular smelting operation is never interrupted.
Kregar's cupola can, therefore, be recommended not only to
foundories, but also to Bessemer works, and tosuch forges as
use the Danks puddling furnace with liguid iron, as a uni-
form heat and quality of each charge are essential for their
success.—Lngineering.

<-
Carbonle Acld.

It is often stated ns one of the wonders of plant life, that
plants are ablo to do what the chemist has failed to do, that
in, to decompose earbonie noid,

While it is extremely difficult to decomposa carbonie acid,
completely separating it into carbon and oxygen, neverthe-
logs it I8 quite ensy to partinlly decompose it. 1f we pass a
stream of the gas through a tube containing red hot coals,
the coals are burnt at the expense of half the oxygen con-
tained in the carbonic acid, and carbonic oxide is the result.
Hydrogen, iron, and zinc act similarly towards it, abstracting
balf its oxygen. .

Potassium burns in it with a red Jight, producing carbon
and carbonate of potassium. This experiment may very
readily be shown to o class by taking a tabe about three
fourths of an inch in dismeter and ten inches long, bent at
right angles near the upper end, which is sealed in thelamp.
A piece of potassium shout the size of a pea Is introduced
into the tube, which has been previously filled with dry car.
bonic acid over mercury, as all aqueous vapors must be
avoided ; by inverting the tube, the potassium is lodged in
the upper end of the bent portion. If it is now heated by a
lamp, the first action is to expel a portion of the carbounic
acid from the tubo; as soon, however, as the potassium ap-
proaches a red heat, it takes fire and baras vividly, complote-
ly absorbing the carbonic acid, if it is present in sufficient
quantity, Sodium also decomposes carbonic acid, but with.
out tnking fire. In the presence of the alkalies at red heat,
phosphoras and boron have the same action.

<
Canned Frults.

Tho impression prevails among those who use freely fruits
which are put up in tin cans, that they are injured
thereby, and this impression is in many cases correct. Wo
have long contended that all preserved fraits and vegetables
should bo stored in glass, and that no metal of any klnd
should be brought in contact with them. All fruits contain
more or less of vegetable acids, and others that are highly
corronive are ofton formed by fermentation, and the metallle
vesaols are considerably acted upon. Tin cans are held to-
gether by solder, an alloy into which lead enters largely.
This metal s easlly corroded by vegotable acids, ad poison.
oux palts are formed, Undoubtadly many persons are great.
ly injured by eating tomatoes, peaches, ote,, which have
beon placed in tin caus, and we advise all our friends who
contenplate putting up fralts the present summer to uge
only glass jars for the purpose.—Boston Journal of Chemis.
try.
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IxvLURNCE 0¥ Foop urox Pourruy Axp Eqas—The In-
fluence of the food of poultry upon the quality and favor of
their floah and oges has not generally been taken into con.
sldoration; but it Iy now well ascertained that great cam
should bo exercised In regard to this matter. In some in-
stancos, It hins boon attempted to feed poultry on a large scale
in France on horseflesh, and, althongh they devour this sub.
stanco, very groodily, IChas boen found to give them a very
unplessant savor. The best fattening material for chickens
is said 10 be Indisn cornmeal and milk; and cortaln large
poultry eatablishments in France use this catirely, to the ad-

of the vegetable gardener.

vantage botl of the flesh and of the eggs.

Omelnl List of Patonts,
In consequencs of the holiday at the Patent Offico on De.
corntion Day, the liat of patents dated May 28th, had not
ronched us at timo of going to press, It will appear in our

next lssuo,
—_— -

T 1% New Hovrie Wanes,—Tin has been discovered in
tho northern portion of Now South Wales, e localities in
which deposits hnye been discoyered nre at present confined
to the Macintyre river, where deposits of ore, mixed with
alluvium and of strenm tin, have been struck over an srea
of 10 miles by 12, and to the Oban district, on the fiest fall
from the high table Innd of New Eogland down to the
Clareneo river, In the latter locality, it has been almost ox.
clugively stream tin which has been hit upon,

TELEGRAPIT DETWEEN SCOTLAND AND CANADA vid Icm.
LAND.—The Danish war steamer Fylla, which sailed some
days ago from Copenhagen for the Faroe Islands and Ice-
land, has been ordered by the Danish Goverament to take
soundings and survey landing places for the submarine tele.
graph Jine intended to connect Scotland, cid those islands,
with Canada,

ERRATUM.—On page 322, current volume (No. 21), we de-
soribed the proprietor of Motz' expansive pivot as Michnel
M. Motz, Woodward, Center county, Pa. It should be Mit.
chell & Motz, at the same address,

A Big Victory for the New Wilson Under-Feed Sewing Ma-
chine.~It will delight all the many (riends of the Wihson Lmproved Sewing
Machlng to know that In the stabborn contest for superiority in samples of
work at the Groat Northern Ohlo Falr, thelr favorite hias carried off the two
groat preminmes, the medal for best six speclmens machine work, and the

Aipl for bost specl cmbroidery. As the great compotition was
these two classes, 1t will be seon that the Wilson's victory is complete, Weo
Jknew this would be so. It could not be otherwise. Thers is no talking
down the fact that tho Wilson s the best family sewing machine now mant-
factured, the one capable of doing the best work on aoy kiad of goods and
andor all clrcumstances. This award of the highest premium to the work of
the Wilson Improved Machine, should and will silence the talk of that large
clas of sowing machine men who have made this machine the object of thelr
speclal enmity, simply because it Is & moderate price machine and under-
solls thelr expensive ones. Go and see the first premium cards on those
beautiful samples of work, and remember that you can buy this premivm
sewing machine for ity dollars.—From tAe Clercland Herald. Salesroom,
707 Broadway, New York; also for sale In all other cities {a the United States.

[ Weprosens Aeretoith a series of nQuiriss embrocing @ varicsy o lopics of
Jreater or low general interost. The guastions are simpie, i @ true, dul we
prefer to elicit practical anmsers from ocur regders.)

1.—RECOVERING SILVER FROM WASTE SoLoTioNs.—I wish
10 know apr hod of Ing the silver from photographers
waate, which conalsts of paper and the water trom washlogs, 1 wautto get
1t #0 that I can convert It Into the nitrate.—C. O.

2 —TaAren STREL Rops,—Will some one tell mé the best
and cheapest way Lo make round tapericg spring steel rods, thies feet long,
dismeters at ends three thirty-seconds and six thirty.scoonds of as lach?
-A. B, K. i

3.—Liquip Forr—Is there any kind of liguid fuel in use,
by whieh I could make steam for & two horse cogine?~J. B.

4. —EccexTiic WHiskuns.—What is the cause, or what
will preveat, whiskers breaking off where they appear to eal through asd
turn white at the cuds as If they had been slnged ?—A. & .

5. ~ProsrnorescexT Orn.—Will some one inform me if
there Is any means of resderiag oll or say other duld permanestly sad coa.
tinnonsly phosphorescent, If 1t ia, at the same time, sealed alr tight? Ifthe
phosp would 1 six b 0F & year, It would answer wy
purpose; but It must not require agitation or a hest of above %0 Fahr. 1o
produce it.—~H. W. B,

0.—~PROFAGATION OF RosES.—WIIl some one inform me if,
by taking s hardy rose bush and buddiog other hardy varieties to i, it will
prove s success * 1shonld ke to Know how it s done, and the best Ume to
do i -1,

7 ~MirnamLevn—~In Luttrell’s “ Diary,” under date Jan.
nary 1680, mention s made of an expedition belng Atted ont agatast Lreland,
and amonget the munitions taken are * four of the new Inyeated wheol en-
wlnes whiok discharge 130 musquet halls at once, aud, turning the whesl, as
WALy mMore; they arg very serviceable 1o guard & passe.” Does history re-
peat Iaell ln this instance, and M this the forerunner of the Gatllug snd
witralliour guns of all Kinda P8,

8, —~Coxpexser witu Ruunkonrvy Corn—How is a con.
densor connected with s Rhumkorft coll? As I understand it, | connected
the opposlt s coals of the with the oppenita sedes of the contact
breaker, It Increases the spark, but | cannot keep the break working, It
will stop after & fow Yibrations and requires an tmpalse wilh the Bager to
Sart 1 and 5000 stope agaln, When (he condesser I8 nol conaccied, the
brake operates perfictly, The contact points see tipped with platioms, |
tried gold Ups with the same sncoess.  The coll T made myself, [ wsa Gve
or six Grove's eells for battery, —8, O, &,

0. —Tuassrennixo Moriox.—I wish to ran a small cirea.
1oz saw (30 Ineh) with & tarbine water wheel. Iathere any objection (o put-
Ung & drum on the vertioal wheel sbah avd runalug o half twist belt from
1440 # horteontal shatt frou which to drive the saw, tuslead of asing ooy
wheels 10 turs the angle P-W, ¥, W,

10.—Actioxn or Russixe Waren ox Luap Poe—~Thoe
witer used (0F Arinking purposcs, 1h my houso, is conduciod from & spring
It the groami through abost 1,560 tevt of three quarter lnck Tead plpe. Tha
water 18 comstantly raniing, and hass fall of Abuut four oot | wih o
know If the water sy be polsonous, oF (€ any of the lead i decomposed by
e Ation of tin water 1o fowiog throngh the pipe 20, O, K.

1L —Warknrroorrsa Musuiy.~How can L make a light

Busaslin tent waterproof without pulutiogeroling ItF 1 wish to vas hla tent

15 &)l Kinds of weather, and wish 1t o bo Hght, 50 88 10 be aslly carried, —
W, AL,

12.—Forer oy Fastize Bopies—We have a steam ham.
mer welghing exastly three tuos, Soclading pston asd red; the stroke s
four foed, and W hagsaer falle by 1t own gravity, What will be ihe fures
of the Blow, making no allowaecs fur fietion ? What b the (onsils e
ke caloulation #-J. B,

18, —SrmeracLus—Can any of your readers inform me H

there e any article Ln use Uhat is better satted 1o the human ayes than 4o
taches, and 1f the srtjcles called ¥ eye sharpesen™ have poveda o
st F=d. Y
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Sientific gmmmu.

Facts tor the Ladles, M. B, A Mac Rao, Shoe Heel, ¥, C,, qu
used hor Wheeler & Wilson Lock-Stiteh Machine slnee 1857 with perfeet
peot, stitehing the clothing for ® colored servants and
wlarge Danily of whites, and army elothing and hospltal bedding dnring the
Ner

In overy r

war, without the slightest repalr, 18I now an good s whan bought,
the new lnpmnnmm and Woods' Look-Stiteh Ripper,

—

S haraett's Cookling Exirncis, - The best lumlc “extant. "'—Sears'
Narional Review,

Answers to Gmmamm.

BPECIAL NOTR. ~Ths column (8 designad for the pensral (nterat and in.
Mruction of our readers, not for gratulious rephes to gumtions of a purely
Dusinest or pereonal nature,  We will publish suoh Inguiriss, Aowerer,

mmmom-lwaun.www.r“m-m

and Personal. *
ALL reference 10 dack numbers must de by poiume and page.

A, CIt would not be a bad idea for yon to advortiso your
setioles In the BOIRXTIFIO AMNRIOAN, You will find it to bo a wood In.
vestment,

MixgrAL Sreonmy,—To W. M. F~Your specimen in pub
seetato of load with some carbonate.

Uxir oF Mueasung—To L. W, 8. ~Your suggestion, that
monsure derived from the dismeter of the sun khiould be nxed, ean hardly
be ealled novel, The Frenoh metrio system Is based upon the magnitude
of tho parth, tho moter belny the forty milllonth part of the extimated olr
enmlorence measurod over the poles; and all the Franeh moasares of hur
faces aud solids, as well as the welghts, are oalculatod from the lineal me.
ter, which is 89 5707 (nohes, noarly.

ProsriATE oF Cnanx.—A. H, C,, in SCIEXTIFIC AMERICAN,
May 4, sakx how the phosphate of ehalk, used In Holmes®' signal, s pre.
pared, Xosuch ihing sa s phosphiate of chalk exists; nor is phosphate of
e, which, perbaps, he moans, capable of belng used In this signal,
The substance used 1a phosphide of ealclam. It may be prepared by
Eneading siaked Vme into small sticks 1ike alead pencll, igniting them,
and passing phosphorus Yapors over thom, at tho same time heating the
Mme. Care ls required In this, as In all experiments with phesphorus, to
prevent a conflagration. —J, 8,

Porroxous CoLnanrs.—8, K. should burn the collar and test
the ash with sulphiuretted hydrogen, or sulphide of Aammoninm. If moeh
oad 18 urod, ns on many businoss and visiting cards, a drop of siphide of
ammoniam producos a black staln.—J. 8,

PARIS GREEX OR SCHWEINFURTIH GREEN.—This is aceto-
arsenite of copper, Mr. Charles Schofield, of Indianapolls, formerly
student In Swarthmore College, 'a., dled Isst summer from Inhaling &
minute quanuty of Parls green, while putting It on potsto vines. The
composition given in Dingler's Polytechs ischer Journal, Vol. LIT, page 271,
s oxide of copper, 31°8 per cent; arsenions acld, 584, and scclic acld
109, Itis thas written:

3Cu0, AsO+Cu0, C H,0,—J. 8.
Brack BoArp—Query 17, May 4.—Take shellac varnish,

lampblack, and flour emery, mix and apply with a camel’s halr varnish
brush.  1ftoo thick, thin with alcohol.—P. J, D.

Poroxouvs Corrans.—To 8. K., query 1, page 330.—Boil a
plece of collar in ¢iluted nitrio acld. Lead will be indicated by a yellow
color on the addition of lodide of potassizm, and by » black, on addition
of hydrosulphuret of ammonium, or solution of sulphuretted hydrogen. —
E. H. H., of Mass,

Starsise Horx.—E. C. 8., query 7, page 330, mar do this
by immersing the horn ina solution of nitrate of silver, snd then exposing
itto t. Or it may be steeped in a bot dilute solation of bickro-
mate of M _’nd thes In & decoction of logwood. Stajning the hands
will entirely dmd on theiricomlng in contact with the dye or not.—E.
H. H,, of Mass.

DigsoLviNG WooL ouT oF Mixep Fasrics.—To J. 8, query
12, page 330 —Muriatic and sulphuric aclds are nearly cseless for this por-
pose. Boll the rage in a mixture of one part of nitric scid and ten of wa-
ter, or a lttle stronger. The cotton fiber, after drylng, can be shaken
ont as dust in a willowing machine, leaviog the wool behind ready for
dyelng, This is the plan adopted in England snd Germany for making
*extract,” and Is used for mixiog with wool in many manufactures.
Tuis prepared wool, however, will be found to have lost, to a great ex-
tont, its felting property, —E. H, H., of Mass,

CemexT ror TexriLe Fanrics—To E. F,, query 18, page

230).—Use a solution of gun cotton in ether, that is, collodion.—E. H. H.,
Of Mas.

ReMovING INK STAINS FROM PAreErR.—To R. W. A, query
14, page 330, —The case with which this ia done d on the
tion of the lnk, 1If, besldes belng & mere tanno-gallate ink, It also eon
talng Indigo, as most really first class Inks do, it will be an Impossibility to
remove the stalns without destroying the psper. Moreover, printing pa-
per Is sized very differently from writing or cheque paper. If the surface
s well slzed, It may be comparstively easy to obliterats the stains, but In
the case of thick spongy printing or book paper, the ferrnginous parti.
cles of the Ink will be so Incorporated with the substance ss always to
leave some staln, whether contalning indigo or not. Best Engilsh Inks
contaln indigo ; hence thelr value as indelible writing flaide.—E, H. H.,
of Mass,

SurERnEATING BTEAM.—To R, H. E.. query 1, page 854.—

Bteam cannot be so superheated tn metal pipes without decomporition, —
E. H. H., of Muss,

AXNEALING STEEL~To U, E,, query 5, page 830.—The best
way | have found to anneal small pleces of steel 18 to take a plece of gas
pipe, two or throe lnches In dismeter, and put the pleces In it, first heat-
Ing one ood of the pipe and drawing it together, leaving the other end
open 10 100k Into, When the pleces are st a cherry red heat, cover the

fire with saw dust, Use & chiarconl fire, and leave the steel In over night.
I C R, o010,

HypnrooEx Lamr.—~To L, query 13, page 830, current vol.
1ot Ifthe tabe emitting the gas does not point npwards, attach another

&

plece of rubber tuhlog or an elbow of sny other tabe 5o as to allow a Jet,

of the gas Lo be tesded, Lo flow Into the appermost part of an an Inverted
wide mouthed two or four ounes bottle,

month of the bottle,
the bottle, It Is dangerous to Hght the lsmp,
& very lght blufsh Aamae pisys about the hottle or in 1t for u fow Koo-

onds, 1t s pore hydrogen, and thon It Is safe Lo lght the Tamp, 24, 1P
you make your hydrogen in s simple bottle or Jar, allowing It to pam
throngh s tube 1o erted in the cork, you cannot stop the formation of the
If yon make it as J, 5, dirocts on page 204, the
Apparatus e self rogulating, making gas only as you use It out of the
Inner Jar, though the cover of the outer Jar must not At alr tght, and
there hiad Better bo free communieation from the surface of the llquid In
the outer Jar 1o the open alr. 54. An spparatus of the size J, K. de.
soribes, If used often, will peod renewing in & very fow days—in ona or
two days—unless you make the cork mueh tighter than can usually be
done, It takes s very closs Joint 1 confine hydrogen.—8. I, ., of

K08 by closing the tabe,

N,

If the gon Is making rapidly, or
you ean ses from the lowering of the water In the onter Jar that your
bottle s probably full, still keeping the bottle Inverted, as from the
Hghtnoss of the gas It will stay In the Invertod vessel, romove the battle
gently from the pipe or tibe, and apply s lghted muteh to the lower open
If the gas explodes loudly, and no flame remalins in
If 1t merely takes fire, and

[June 8, 1872.

Nirnio Acip FTAlNﬂ.—To S, H. P'., quvr) , page J'H —
These canbol be removed from elath, though, if the ll'l" war diluted, the
enlor may be modifed by the application of an slkali-aay ammonia. —K,
IDL, of Mass,

AcipuLaTion oF ALe—To W, H, C,, query 4, page 064 —
ThHin be the reanlt of the acatons fermentation. The aleohol In the ale,
abkorbing oxygoen from the atmosphers, s converted Into aeetio aold,
The prevention may be effected by excluding the alr by a tight bung, -
KO0 0, of Mass,

ELeernonErostTion oy Inox.—Quory 5, page 3641 quote
from Naploe's * Kleetro Motallurgy*: * Iron may be deposited from a no.
Iution of 1s sulphnte in water with a fow drops of salpharie sold added,
Use & wonk solution and s small battery, ', <8, G, K, 0f N, Y,

Nrrnio Acin STaixs.—Query 2, page 864 —~Apply vory oare
fally, 10 the nitrie seld staln, agua ammonia. Do not use the ammonia
Mronger than I8 necessary to remoye tho staln, -8, G, 8, of N. Y,

Vacuum ix Opske—~E, H. H, in reply to J. A, P, query 6,
page 5, says the welght of the alr Is more than sufelent to hold up |
quor In oasks, Iif the liquor would only stick together; but the lguor
Alips sideways, snd so, although the lghter of the two, comes to take the
Jower place, And does K, 1L H, hold that a viseld liguor, I1ke molasnes,
oan be hold sospended 1o pumps to better advantage, and of courso at a
Mgher tavel than ‘yater? The power of the alr to reslst the deacent of
the Hguor cun surely net be ot o disadvantage from want of mobility of
the partioles upon ong Another, as compared with the partioles of lguor,
I 1t not, rathor, that what wo onll graviation, as exomplified consplon.
ously In flulde, s & tendency to s vertioal movement—that the alr does
not seek to enter In, but Is forced up by ascrow motion of \he liguor,
which sorew motion Is preyented when papor or other ke firm material
Intervenes? The liguor, that wonld otherwise be upheld, descends by
dint of nwechanioal power, the screw, which Is made up of the tendency
to vortiesl motion and viscldity conjolned. The old doctrine that ter-
rostrial gravitation takes s bee line towards the earth’s center has, more-
over, other phonomens opposed 1o 11 ; witness the consse in Its descent of
A bullet shot from an exactly vertical rifie. What If wa add the varis-

tion, from « perpendicular, of the plummet saspended from the collar of
A deap shaft 2 X,

Wixnp Mriuis.—In answer to several enquiries on this sub-
Jeet, I wish to sar: The direct force of the wind acting on windmill salls
s resolved Into two forces, one acting In the direction of rotation, the
other In that of the axls, This Iatter gives no mechanleal effect, but, on
the contrary, nereasos the pressure on the pivot of the wind shaft and
causes 1om of effect. Your mathematical readers can easily resolve the
primary foree Into Its resuitants, and calenlate the best angle of im-
pulse for the maximum effect, ete. For the benefit of the general reader,
who 1s not so fortunate as to y thess ady I give tho results
of theory and practioe, safficiently accurately for general purposes. In
orpeelal eases, requiring care, & competent person shonld be consulted.
A mathematical and practical view of the case can be found in Wels-
bach's * Mechanies,” Vol. I1, from which the following data are con-
densed: A windmill sall conslsts of the arms or whips, the cross bars and
clothing. The arm Is divided into seven equal parts, The sall com-
mences at the first polat of division. The cross bar at this polst is made
equal to one of these divisions, or sometimes one sixth the leogth of
arm. Each succemive cross bar incresses in length to the last or outer-
most, which Is made from one third to two fifths the length of arm. The
arms are not geoerally made the center line of the sall, but they divide
them #0 that the part next the wind equals from one fifth to one third of
the entire width of sall. Owing to the greater velocity of the salls at
thelir outer ends, the angle of Impulse here shounld be greater than noar
the center. If the cross bars are put on the arms, commenciig at the
first division next the center, 80 a8 to make the followlng angles with the
direction of the wind or, which Is the same thing, the axis of rotation,
6335, T0%, T, TN, 79K, 81°, 82°, the result will approach a maximum
sufficient for ordinary cases. The best velocity at thelr periphery Is 2
times that of the wind. The power of the machine will yary so greatly
that 5o definite ares of sall can be given for a certaln power. [f actual
work #s to be done, It is Detter to always have power enough and to
spare, In this as in everything elsa where power i required. I would
suggest 0o less than 150 square feet of sall to each horse power.—C. A.
L., of Tean. -

Business and  Personal,

The Charge for Insertion under this Read {s One Doliar a Line. 1f the Noticea
exceed Four Lines, One Dollar and a Half per Line will be charged.

Dies, punches, cutters, inventors’ models, and all kinds of
jobbing done to order at reasonable rates and In best style, by Koch &
Brass, 50 Scholes Street, Willlamsburgh, N. Y,

The paper that meets the eye of manufacturers throughout
the United States—Boston Bulletin, 84 00 a yoar. Advertisements 17c. s line.

Portable Baths, Address Portable Bath Co,Sag Harbor, N.Y.

Nickel Plating with or without Battery. Instructions of
plating with new and unsurpassed solutions given on moderate terms by
& practical plater. Address John Nagel,$3 East 7th Street, New York,

For Sale—A Pattern and Model Business, long established
and dolng a good bust A rare Is hereby offered. Address
Lock Box 123, Pittsburgh, Pa.

Wanted—Purchaser for an extensive agricultural works,
Foundry and Machine Shops. Address 661, Lyons, N. ¥,

The only Shop in America where the Patent Vortical Portable
Engine ls manufactured. Grimth and Wedge's, Zanoaville, Ohlo,

Tested Machinery Oils—Kelloy's Patont Sperm OIl, §1 gallon ;
Engine O11, 75 cts. ; Filtered Rook Lubricating O}, 78 cta, Sond for cor-
tificates, 116 Malden Lano, New York,

Kelley's Chemical Motallic Paints, §1, $1°50, 82 per gallon,
mixed ready for use, Sond for carda of colors, &o,, 116 Malden Lane,N. Y.

Kelley's Pat.Petrolonm Linseed Oil, 500.gal,, 116 Maiden Lane.

Standard Twist Drills, every size, in lots from one drill to

10,000, st ¥ er's prico, B and circular malled for Me.
Hamliton E, Towle, 176 Broadway, Naw York,

™

fa

Bennett’'s Rotary Engine having now had a thoroughly
practieal test of threo yoears, the underslgned have no hesltation In
recommending 1ta use as o Steam Enulno, Ale-pump or Water.pump,
1t has many and deeided advantagoes over tho Realprooating form of K.
wine, nmong which aro Ita simpliolty, eoonomy of el und ropaies, and
cheapness, Tosuch as wonld like to ro nApoeinlty, the
of whioh I firmly established, wo will sell TERRITORY at reasonable
pricos, and tnvite them to examing into (s merits, —Lighthall, Beokman
& Co,, 8 Nawling Green, New York —~May 34, 1870,

Gaugo Lathes with patent Nulling attachment, alko Wood
Lathos and Clroular iaw Arbors of all sizes, W, oot Bnghampton,N. Y,

The Shive Steam Engine Governor—Guarantesd to be the
bestIn the world. Clrenlars sent free. Bhive Governor Company, 19th
and Buttonwood Sitreots, Philadelphia, Pa,

For the best Foot Power Jig Saw, nddrosn Goodnow & Wight-
man, 8 Cornhill, Doston, Mass,

fant

b 000 'l‘lumvm nlmul:l Mnmn furhlro and Boll Wileox Self.
foaling Fruit Cans, patanted March 19, 1870 Siate and County Rights for
Sala.  For partioulars, address A, A. Wileox, 400 Obestout 8¢, Pully,, P's,

Wileox Patent Fruit Can Trimmings, Sample delivered fron
to any part United States for 80c. Address A. A, Wileox, Philadelphia s,

Wantod—A good Pattern Maker nceustomed to Maching
Work, to whom steady employment will be given. Apply Grand Rapids
Iron Worke, Grand Raplds, Miohigan,

Stool Moanuring Tapes Manafactured and for Sale by W, H,
Palne, Groenpolot, N, ¥, (Bend for Clroular,)
Hexagon Tron—superior quality for screws, &e., 016 in. 00§,

Ko 00 1006100, 00, X In, 08, X In. 08, 1 1o, 08, per 1b, The shove Is

price per bundle; single bars 2 cta, higher. Goodnow & Wightman,
3 Cornhil), Boston, Mass,

For hand fire engines addross Rumsey & Co, Senoca Falls,N.Y,
T. 8haw's Bteam Gauges, Ridge av. & Wood st., Phila,, Pa,
If you want a perfect motor, buy the Baxter Steam Englne,

Brown's Coalyard Quarry & Contractors’ Apparstus for hoisting
andconveying material by iron cable. W.D.Andrews & Bro 14 Water st N Y,
Mining, Wrecking, Pumping, Drainage, or Irrigating Machin.
ery, for aale or roat, See advertisament, Andrew’s Patent, inalde page.
For Trimnitroglycerin, insulated wire, exploders, with pam.
phlet, as used In the Heosse Tannel, send to Geo. M. Mowbray, North
Adams, Mas,
One Each—8, 10 & 12 H.P. Patent Vertical Portable Engines

ready to ship. Oircalar Saw Mills for Vertical Portables. Grimith &
Wedge, Zaneaville, Ohlo,

All kinds of Presses and Dies. Bliss & Williams, successors
%0 Mays & Bliss, 118 to 122 Plymouth St., Brookiyn. Send for Catalogae.
For Steam Fire Engines, address R. J. Gould, Newark, N, J,
Preases, Dies, and Tinners’ Tools. Conor & Mays, late Mays &
Bliss, 4 to § Water st., opposits Falton Ferry, Brooklyn, N. Y.

In the Wakefield Earth Closet are combined Health, Cleanli.
ness and Comfort. Send to3 Doy 5¢t., New York, for descriptive pamphiat,
Best and Cheapest—The Jones Scale Works, Binghamton N.Y,
If you want to know all about the Baxter Engine, address
Wm. D. Rassell, office of the Baxter Steam Engine Co., I8 Park Mace N, Y.
Diamond Carbon of all sizes and shapes, furnished for drilling
rock, sawing stone, and turning emery wheels or other hard substances
also Glazier's Diamonds, by John Dickinson, 64 Nassan st., New York.
T.Shaw’s Blast Gauges, Ridge av. & Wood st., Phila., Pa,

Callow’s New Patent Modoe of Graining Wood,

MaVes Palnters graln all woods first class who never graloed before ;
Likewise makes Gralners lightalng fast who thambed it ont before.
Address, with stamp, J, J, Callow, Cleveland, Ohlo,

The most economical Engine,from 3 to 10 H.P., is the Baxter,

Wanted—A Purchasing Agent in every city and county, to
supply, Xye's fine Sperm Sewing Machloe Ol Pat up Ia Botties, Cans, and
Barrels, by W. F. Nye, New Dedford, Mass.

Prassés, Dies §all can tools. Ferracute Mch Wks,Bridgeton,N.J,
Alib 2-8pindle axial Drills, for Castors, Screw and Trank Pulleys, &0,

The Patoa Brand of Page’s Patent Lacing is the best, Or.
ders promptly filled by the Page Belting Co., No. 1 Federal St., Boston.

Absolutely the best protection agninst Fire—Babeock Extin.
guisher. F. W. Farwell, Secretary, 87 Broadway, New York.

An inducement.—Free Rent for three months o tenants with
good Dbusiness, In commodious factory just built for escouragement
manufscturing. Very light rooms, with sieam, gas, and water pipes,
power clevator, &c. &c. Manufacturers” Corporate Association, West.
field, Mass. Plans of Bullding, Room 22, Twenty One Park Row, X. Y.

Peck’s Patent Drop Press. Milo Peck & Co., New Haven, Ct,

Persons in want of Portable or Stationary Steam Engines, or
Circular Saw Millscombining the latest Improvements, should correspond
with Sinker Davis & Co., of Indlanapolis, fad.

Over 800 different nylo Pumps for Tanners, Paper Makers,
TFire Purposes,etc. Send for Catalogue. Ramsey & Oo., Sencca Falls, N. Y.

The Baxter Steam Engine is safe,and pays no extra Insurance.

Self acting Screen makes 6 grades Coal, ores, &o. A State
right at a bargaln, Geo. Lord, 2R Arch Street, Philadelphia, Pa.

Important.—Scale in Steam Boilers—We will Remove and
prevent Scale In asy Steam Doller or make no charge, Geo. W. Lord. 22
Arch Streot, Philladelphia, Pa.

« Antl Lamina " will clean and keep clean Steam Bollers, No
tnjury to tron. Five years' use. J. J. Allen, Philadelphia, Ps,

Williamson's Rond Steamer and Steam Plow, with Rubber
Tirea. Address D, D, Willlamson, 32 Broadway, N. Y., or Box 159,

Farm Implemonts & Machines. R.H.Allen & Co,, New York.

For the best Galvanized Iron Cornice Machines in the United
Statos, addross Calyin Care & Co,, Cluyeland, Ohlo.

Everything for Cider Mills and Vinegar Factorios. Addross
J. W, Mount, Modina, N, Y,

For the bost Recording Stoam and Indicating Gauges, nddross

The Recording Steam Gauge Co., 91 Liberty Stroot, New York.

For Bolld Wroughtiron Beams, etc., seo advertisement, Ad.

dress Union Lron Mills, Pittaburkh, Pa. , for Lthograph, ote.

Belting as Is Bolting—Bost Philadelphia Oak Tanned. C.W

Arny, 201 and 50 Cherry Stroet, Phlladelphia, Pa.

Boynton's Lightning Saws, Tho genuine $500

Wil out five times A fAst A% a0 AX. A § foot cross out and buck saw, #&

E. M. Boyuton, % Deekman Street, Now York, Sole Proprietor,

Tho “ Bellls Patont Governor,” made by Sinker Davis & Co.,

of Indlanapolls, Ind,, Is aoknowledged to ba tho most porfuot ‘u‘l‘

roguintor now In use,

For?2,4,0 &8 1P, Engines,nddress Twiss Bro, Now Haven Ct.

Hydraullo Jacks and Prossas, Now or Bocond Hand, -m»

and sold, sand for olroular to K. Lyon, 4% Grand Stroot, Now York,

Shive's Patont Watchman's Timo Dotector—the M
ring dotoctor extant, I'rice $15. Bhive Governor m..mmm

wood Bta,, Philadelphin, Pa.

T.8haw's Hydraulie Gauges, Ridge av. thql"_ it., F

Better than the Best—Davis' Patent ng 8

Btmple and Chioap, New York Steam Gauge Co., 4

To Ascertain where there will bo s
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Recent Dmevican and Horeign Ratents,

Under (his heading 1oe AL PUDIAR (0eekly noles of eome of Ae MOre promi-
nent Aoma and forewsn paients.

Manyesren Raxx.—Willlam I, Hurlbat, of Mirablle, Mo.—This Inven-
tion rolatos 1o apparatus 1 with renpl for the purpose

(N1

ot remoying the cut gralo from the platform of the machine, and consiste in
mechinnism (Or operating the rake, The operating lever recelves a vibrating
motion from the reaper, produced In sny of the well kuown ways, which s
impartod to & plato and shait by moeans of & curved rod and plyotod bar.
This motion s equal Lo abont one fourth of an entire revolution, and the
‘rake I made to deseribo about one fourth of an entire eirclo by moans of
projecting lugs on the plate, In addition to this clrcular sweoping motlon
Of tho rake, It is uecossary that It should have a revolving motlon, In order
to ralso and depross the teoth. This Is prodnced by means of a horizontal
nrm which it rigldly attached to the shaft, & curved arm which I riglaly
Attached to thorake head, and a connecting rod. As the shuit in vibrated,
the rake hoad will bo turned about one tourth of an ontire revolution, This
Talses tho teoth of the rake to an upright position fwhon they sweep back
from the cutter bar, and the revolving motion dopresses thom to n horlzon-
tal position when they return,

Car Box.—Albert K, Gove, of Lincoln, Vi, asslgnor of one half his right
to James Honry Batohelder, of samo place,~This Invention connlsts In
adapting & cap holder to dellver caps, elther with or without flanges. ¥For
OApA With Danges st tho top, such as army rogulation caps, the upper vdgos
of tho side walls are notehed suflolontly to allow them to pass, Aw such
notohios do not affect the usefulness of the lostrument for caps without sueh
fangoes, 1L oan be used for both kinde,

Bxxn Praxtan, ~David Lorelaux, of Ottawas, I1L,—This tnvention furnish.
on an improved seod planter, which 1s #0 constructod that the dropplog de-
vice may be oparated nutomatically by the advance of the machine, and so
that It may be adjusted to work faster or slower by the driver while the ma-
chine Ia In motlon, It conalats of varlous parts and eannot be described in
detall for want of spaco,

Sonuw Driven. —John A, Klog, of Jamales, N. Y., 1y to h 1
and G. L. Feock, of same place,—~This Invention Is an improvement on that
for which lotters putent were lseuod to W, 8. Goss, Augustd, 1868, The
PArts composing the ratehot mechanism are 50 constructed and arranged
st thoy occupy 1eas space and are botter adapted to endure severe straln
or torsion of the lnstrument.

CaANAL Boat.—1, Josoph Hilgerd, of New York city.—This invention has
for 1t object to Improve the construction of canal boats, ¥0 as to enable
them to be propelled through the water with groater veloclty and without
injury to the banks; It conslsts in the following copstruction: Two wheels,
made In the form of frustroms of cones, placed apex to apex, are attached
10 the shaft to which the power 18 applied. They are mode alr and water
tght, and bhave paddles or blades, sligatly Inclined or spiral, sttached to
thelr conlcal surfuces. The walls of the forward part of the boat at the
sides of the wheels are made double, and alr and water tight, 1o serve aa
floata to buoy np the bow of the boat. The boat 1s made with two Keels,
one upon each side of 1ts bottom. The keels are made alr and water tight,

Srientiic ~ American,
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placed with longer or shorter Ones, mh may be required. Tho bars, whon in
1ie, 1o 1oosely In thie horse's mouth, and the horss s gulded by pulling pon
tho lowor one. Bhould the horss hecomn frightened or be uily or yiolous,
by pulling Atronkly upon the rolns the bit gots ae a loyer to force the horse's
Jaws npart, and atoneo subdues bim,

MAGHENE YOI MAXUPACTURING 108 Uimar,—Oharles Goooli, of Cluoln:
natl, Ohlo, ~This 4 an apparatus dealgned to be used In manuincturing lee
CEAI 10 IArge quantitios, nnd I8 adaptod o the production of diferont fia:
vors and qualities of the artiole 1h A more expeditions manuer Winn horeto:
foro, 1t conMINte of wn arrangomont of & horizoncal Ariving shaftin auch ro-
Iation to a serles of vortionl deiving shinfis nnd parallel horlzontal ways, on
Whieh the craam rocoptacles are inoved up o and away from the sald vorti-
ORLhfs, to nllow thelr dashor stems to be conpled thorewith, so s to
Adapt tho driving shaft to operato tho dashers siogly and succemlyely, or
Mmultaneously,

Grary Maeran, —Robert Ruthertord, of Bellovllle, J1L, saslgnor Lo himself
And Jasper Messengor, of same place. —=This lavention st for 1ts onject to
farniah an Improyed apparatus for welghlog graln as it comens from o thrash-
er, elovator, or other place, and conslsts fn the combination of & box and a
Welghing lever or balance, and various other parts operating together an
follows: When enough grain has been recelved in the box to overbalance
the welght, the box descends and at once closes valves which prevent woy
more yralu entoring the box untll the grain alrendy thera has boon dis-
charged. Whon the box has desconded suMclently, othor valves drop
down, allowlng the grain to flow out Into a recelver pluced beneath the np-
Paratus to recelve the welghed grain. Astho box Ia lightened by the escape
of the gralu and rises, the yalves return to thelr places, closlng the lower
end ot the box to ngaln recelve wrain. By this arrangoment, the operation
of the welgher Is automatio, and all the attendant has to do Is to count the
number of discharges to know the exact amount of graln welghed., The
countiog msy be done, If desired, by an Indicator connected with the ap-
paratus,

Warzr Wizxr.—Levi M. Sharps, of Alanthus Grove, Mo.~This Invention
farnishes an fmproved water wheel, which I8 constructed to utilize the
greatest possible per cent of the power of sho water, by lmproving the con-
structlon of the buckets 8o a8 to produce the best effect, and the conatruc:
tion of the guide chutes so that they may support the welght of the column
of water, and dellver it squarely agalost the facos of the buckets, It can.
not be described in detall without the aid of drawings.

‘Woop S8onxw.~Edwin 8. Wills, of 917 Ridge atroet,
Philaaelphia, Pa,—The first part of this Invention re.
Iates to a spoon sbhaped pointto the serew for forming
aboring and tapping device, 50 us to dlspense with
the necessity of boring the wood previous to the In-
sertion ol the screw. The second part relates to a
central bore of the screw from thoe concavity of the
polnt throughout 1t4 wholo length for the passage of
the borings, The accompanylng engraving fully ox-
plains the deyice, This screw will not split the wood,
as tho spoon polnt cuts through the fibers and the
contral bore allows ample space for the chips. Ma-
ching screws mado on this principle are found to
operate well, They aro made with a square hesd In-
stead of the slotted head ropresonted in the fllustras
ton. In putting ordinary screws into hard wood, the

to assist In floating the boat. They also form a chapnel or watew
along the center of the boat's bottom to recelve the water from ¢ig wheels
to provent the banks from being washed by the swell.  They also vent
he boat shaking. Two rudders are used—one at the rear end of eactékeol,
They are made trisogular {n form to prevent them stirring up the sA%id or
mud in the bottom of tho canal In shallow water, and are connected iy a
cross bar to the center of which the tiller I8 pivoted. The tiller Is pivoted
%o tho tiller post at the center of the rear part of the boat. By thls con.
struction, the boat draws loss water whilo carrying a heavier losd than boats
constructed In the ordlnary manner, and at the same time the wheols cut
down the water in tront of the boat and force it Inward and rearward
through the channel in the bottom of the boar, 50 that it loses its force be-
fore belng discharged at the stern, and thus prevents the formation of u

ttendant upon the thread crowding the Hbers
out of place Is very groat, and It 1s hard work to drive
thescrew. With the Improved screw, the fibers are
out through by the tapping polnt sufliclently to re-
move & portion of the friction and to secure casy
driving, but not enough to proyent the scrow retain.
fog s tight hold on the wood. ~Fatentod Aprll 90, 1672,

BorTLe CAFFIXG MAomINg. —~August C, Jordan, of New York eity.—This
fovention relates to a machine for quickly and exactly applying tin foll or
other thin caps over the corked onds of bottles or jars; nnd consists in the
arrsngement of rotary spring Jaws for pressing the foll sgalust the neck of
the bottle, and of a sliding spring button for bolding the head of the cap

swell which might injure the banks, and enables the boat to be propelled
fuster than ordinary boats can be.

SOROLL SAWIXG MacuiN®.~John D, Powers, of Orwell, Vt.—This {aven-
tion consists of ahand power scroll or Jig saw, in which s cranked driving
pulley 15 mounted with the crank under theright hand end of tho saw ta-
Dble, where it can be reachied readily by the right hand for turning, while the
left hand guldes the work to the saw. From this driver a pitman stafx, di-
rectly under it, 1s driven by a belt and small pulley, and a pitman directly
under the saw connects with the apex of & triangular framo pivoted ata
conslderable distsnce 1o the rear of the saw, snd beyond the plvot connect
ed by swivel Jolnted rods with the rear of a similarly constructed and ply-
oted frame, betweon which two frames, at tho frout ends, the saw s streteh«
od by theuwivel Jolnted rods, Thoe saw s connected, at the lower end, to u
rod, to the lowar end of which the pltman ls connected; and the upper end
15 connected Lo an fron plate capable of rislag and falling, In the end of the
upper frame, and baviog s short eccentric lever lon the upper end, for rals.
1oy and lowering 1t to make the saw fuat aud loose, A bollows Ia applicd
for blowlog the dust away from the work, and It 18 50 attaclied to the work«
Ang goar that the blast is made when the saw 1a moviong up, In order to divide
uod equalize the work betweon the up and down strokes,

Conx Forrxe.—Albert ¥, Cuartls and Orin N, Palmer, of Delaware, Ohlo,
~The corn popplpg vessel Is & oylinder mado of wire cloth or parforated
motal with tight heads of tin or other sheot motal, One head s stationary,
while the other 18 hinged, 80 a8 to opon and closs, The handle may be of
wood or metal sud of any dealred longth, It Is connected with the cylinder
by means of wires, the onds of which lap on to the handle, and are fastened
by sallding ferrule, The endsof the wires are torned and polnted so that
they take hold of shoulders In the handle, and when pressed down the fast.
enlng 16 complete, These wires are bont 0 as to clusp and hold the station-
ary hoad to the eylinder. Other wires bend up nod over the head snd ex-
tend Lo the cover on the ontside of the cylinder, forming the pintle of o
hinge for the cover on one side, and s fustening hook on the other, The end
of the fustening wire pusses through & band at the ond of the cylinder, and
through & narrow radial slot in the cover noar its edge,  The hook projects
beyond the surface of the cover and catclies on the same at the lnper edge
o0 the slot, the elasticity of the wire on whose end tho hook s lormed, sory-
1ng to retain It o this position, Thus the cover Is held or clamped upon the
bund, To relonse the cover, the wire ls pushied outward, which throws tho
Hook 1nto the slot and allows It to rise. Directly beneath the head, sll the
wires are brought nearly in coutact with each other, whiero thoy nre eon:
flned by o ring.

Axre,~George W. Ray, of Rankin's Depot, Tesn.~In thls lnvention the
wheels are cust with or npon, or are sbrunk upot, the ends of tho nxles or
splndles, 80 a8 to be & solld part of, or lmmoyably uttached to thom, One
spindle s used for eoch wheel, The spindics aro made long, and rovolye In
boariogs sttached to the ander Bido of 4 wooden bolster. Thoy are placed
paraliol with esch othery and In the same horlzontal plane, ‘The spludle,
when made long, way be made taperiog or of uniform dismotor, us may be
desired, and thoy are Kopt from longltudingl moyemaent in tholr bearings by
collurs formed upon tholr fournals aud worklug 1o grooves In thelr boar-
Iugs.

NAIL EXTeaoron, —~Edward A, Frankiin, of Brenbam, Texas. ~The objeat
of thisimprovement 15 to produce an lnstrument (or rasdily extraotiog
nalln, tacks, brads, oto., from the matter Into which they have been foroed,
whilol will luoresso (s effegtivencss 1o equal ratio with the reslstance of-
fured by the objeot under operation, The Inyeution couslats In n noyel ar-
rangemont of lovors aud clawe which cannot be fully described without the
ald of » drawlng,

Driving By, ~Charles Hule, of Kow York eity,~This Inyention furnishies
Al L proyod harse's LIk, whicl gives the driyor fll control over the harse,
and ab Lo same thine s ousy upon the horse's mwouth ; 14 may be so adjasted
%% 10 rolfoye i woutlh when sore, snd sllow It to heal, It consiuts In bars,

galnst the 1e or cork,

Mopxr STAND, ~George A. Gllbert, New York city.~Thls Invention ro-
1ates L0 A now apparstud 1o bo used as 8 support for models, to be drawn,
palnted, or otherwlse Imitated by artists, and also for boards or stretched
canyas to be drawn upon. It sts fn the I t, 0n an upright rod
or poat, of s sliding plate and sd) ble o bar, tho plate serving as a
support for models, tho cross bar as a means of steadying wider articles, or
to suspend pendent things, By this moans, o stand which can be uxed s a
support for all sorts of articles 1s produced at small cost and In simple form.,

Doy THREADING MACHINE, ~Goorge W, Frosst, Rlchmond, Va,, asslgnor
10 Archer, Goodwin & Co., of same place.~This lnvention conslsta of un
automatio reversing and stop motion for machines for screwlng thread
bolts, It I also applicaple for nut tapping ) The device Is com-
posed of 8o many parts as to render o description lmpossible unless aided
by drawlinge,

Corrox Puxss,~James W, Miller, Shannon, Miss, ~This Inveation con-
Mlats of & lover toggle, Joloted bars, and a windisss or capstan working the
follower, the loyer belng connected by 1te short arm to a stem ristog up from
the follower, and by ita long arm to the toggle jolnted bars. A capstan s
used to foree the arms together by o ropo and pulloys,

Bruuxr Can, —~John Stephooson, NewYork olty, —These lmproyemoenta are
intended to apply more particularly to the front doors of cars which are uns
der the control of the driver., Thoy Int, first, In pending the slidl
door on ways (which are wo placed ns to conform to the shape of the car
roof) and thoreby securing easo of motion; and, second, o providiug »
sliding car door with sliding panels therdin, so that the car may bo ventl
lated, and the driver casily communionted with by the passengors.

FroNT GEAR YoR CAnniAaxs, —Charles L, Loonard, Wells' Bridge, N, Y.~
This Invention conalsts in the construction and arraugement of the varlous
parts in such o way that the Kiog bolt Is supported laterally throughout so
much of 1ts length that it s provented from yibratiog or ttiog over slde:
wiso, ns 1t doos whon the hole or tabo through which It passos Is shiallow,
Very groat strength 1s obtalned, both vertleally and Isserally, with yery
Jight bars and etays, and the kKing bolt Is firmly supported agalost bolng
swoayed Istorally in 1ta support by the carrlage hody,

Honne Buox NA1L, —Joseph Jorey, Norwich, Conn.~This Inventlon re
lates to & new and usoful lmprovemoent o the construction of nalls for
shoelng horses, aud connlats tu forming the heads of sugh nulls partly of lron
or soft metal and partly of stesl or hard metal, so that the hoads may
be made to serve as calks and be self sharpeolog, while they serye Lo hold
tho shoo Lo the horae's foot,

Tioxwr Howogr.—John W, Rookafellow, Btookton, N, J,.«'This lnyentlon
furnishios, for the use of rallway or other ticket sellors, n tlukot box or
nolder, 8o goostructed that the withdrawal of tekaets way bo ulfooted more
readily than horetofore, Tho tloket hox may be of sny depth, acoording Lo
the Dight of the pack of tiokets 1L 1 required to hold; and In horleontal seo-
tlon, it tnternal slee will bo & trifto larger than the dimonatons of the tekets,
1416 Mipged o auy sultable support, and has & slob through the lower baok,
Just above the bottom, aboul ss wide vortioally as tho thiokness of & toket,
and alao & slot through the front that will sllow a toket (o ¢ome out, A
thin plate or pushor extends loto It above the Bottom & quartar of an Inoh,
more or loas, 10 such manner that, when the box 1 swung forward at the
Bottons, the rear end of the tiokel rosting on the pusher Is brought In front
of the end of the pushier, aud will full to the bottom of the box, where It
will bo thrust out through the slot when the box gous back, so that 1L oan by
rasdily taken hold of to bo pulled out,

BAQ HoLoXR, = Kthel L, Lyon, of Bteambury, No ¥.~This luventlon eon-
slats of & sot of hooks or holding polnts on bars arranged on & talile In sueh
wanoor that the polnts may be readily braught togethor over the cuntor of
the filed bag 10 fold the top for tylog | when detachod from the Alled bag
they aro swung back (o the posltions for holding the emply bag opon by &
wolght and spring, or other equivalent dovice, There 8 & treadls below
the table, adapted for supporting louy oF short bage, to take the straln off

Hok plates, aud rings, so constrooted that the bars may be readily adjusted
closer Ltogether or furtlior spart, or the Mok plates sy be dutuched and re-

tho Looks aud 1o ralse the bag for detuehing 1t from the books,

—————

Quuny,~Joslah Mayes, Oxford, N. Y.~This Invention pertains to sn
Improyement 1n the class of reciproeating charns provided with guldes for
tho dssbier, aod It conslats in the comblaation of shoes of friction plates with
tho dsshior and vartieal goides by which friction Is obtalned ; which, In con-
nectlon with the agitation cansed by the dasher, will bring the butter In a
vory stiort time, and will develop all the butter there may be in the milk.

Baw.~Kphralm 8. Morton, Plymoath, Mass,~This bow conslits of &
atralght plece of strong wood, and two spriogs of stecl wire, one attached to
cach ond of the neotral plece, This sttachiment 18 made by Insertiog the
Inward ends of the springs in holes In the central plece, and connecting thelr
onter ends by the bow atring. These springs are colled, near the ends of the
conter ploce, Lo glve greater clasticity s and beyond i1he colls they are
ctueyed sultably to constitute the bow, and they are msde oither double or
sloglo. Tho object of hayiog the aprings connected to the conter detachn-
bly I that thoy way be taken out and packed In & box more compactly than
thoy otherwlse would be.

PAND BAW Gaxo.—~Willlam J. McLane, New York city, assignor to him-
welf and Henry Sillitman, of samo place.—This Invention relates to o new and
useful \mprovement o machinery for sawing luomber aod marble, The
lowor pulleys on whichi the sawa run are made fast to the driviog sliaft, and
wro arranged on It 1o the form of a coue pulley. The upper corresponding
pulleys aro separnte, snd loose on an arbor. These pulleys are provided
with recessns which allow the teeth of tho saws to overhang the particalar
pulleys to which gach saw Is attached, This arrangement allows the piate
of the saw to lle Nat upon the pulley, and s0 that the set of the saw will no
loterlere. The gangs may be used oither vertically, horizontally, or In an
Inclined position, as tuay be desired.

SRWINO Maouiye.—Carlos Stebbins, Pike, N.¥.—This Invention relatex
10 lmprovementa in regulating the tension on the threads used, A vibrat
lng upper thread controllor connects with the driving mechanism, and 1s
governed In its movements by a peculiacly slotted double cam ; while the
shuttle Is provided with a plate which confines the thread according to the
duegreo of strength imparted by an enclosed sprisg.

HeaTixo axp Cooxixo RBaxoz.—~Willism A, Greene, Brooklyn, N, ¥.—~
This lnvention {9ts 1o arrangiog beatiog ch at the sides, back,
and font of the fireplace of the stove, In & manner which would require
drawiogs to fully iliustrate. It also includes an arrangement of fire brick
on the top plates of the oven.

CoxrosrrioN ¥Yor CovERING Ci1GAR Tirs.—John H. Harris, of Pittsfield
Muas. —~The object of this Invention is to protect the tips of clgars from con-
tact with the mouth of the smoker, in order to prevent the saliva absorbing
any lnjurious Ingredients or Injuring the tobacco. The substance used for
this purpose Is collodion mixed with any adhesive matter, such as gum shel-
180 or rubber, This compound is formed Into a paste and spplied to the
polnt of the clgar. Belng waterproof, it separates the saliva and tobacco
Io an efficlent manner.

PACKING CASE.—~Thomas Scantlin, of Evansville, Ind., assigunor to him-
self and James M. Scantlin, of same place.~This Invention farnlibies & case
for inclosing and protecting cans of oil or other lignidsor sulstances In the
course of transportation, storing, or sale; and 1t consists in a case copstruct-
ud of metal, or of metal and wood combined, provided with a gate for the
discharge orifice or spout of the enclosed can. The discharge tubs of the
can is pinced just below the top or end thereof, and projects through the
case #o that the contents of the can may be discharged without taking it
from the case. A gate slides down over the end of the discharge tube so a
to securely confine the cork which closes It

MACHINE POR SAWING Frrrizs.—John B, Zimmerman, of Fort Senecs,
0.—This Invention consists in Improving the construction of machines used
for sawing both curved sides of a felly. The frame, gate, connectingrod,
crank or driving wheel, and the table, are substantially lke the ordinary
sawing machines of this character. Two saws are arranged lu tne gate, a8
far apart as the depth of the felly to be sawed, 50 as to saw both the outer
und Inner curves st once; and they are srranged for adjustment toward or
from cach other by having the strainiog bolts Stted Inslotted plates to vary
thom for fellles of difforent thicknesses; 8 cireular carrisge m plvoted st
the side of the saws, the plvot belng o far from the saws &y vafadlus or
thio wheel for which the fellies sre designed ; the carriage W provided with
numerous center holes for the pivot plo, to shift it for cuttiog fellles for
whopls of different slzes. Spring clamps are arranged ob the carriage 10 =
to clamp the plank to be sawed at esch ead and hold it while sawing.

ATTAOIING KXODS TO THRIR SPIXDLES. —~Addrew 8, Gray, of 8&. Jobn,
Canada, —This Inveution {sts in the arra tof & forked spindle, &
knob with a tubular shank, and an eccentric or cam which can be turned 10
clamp the spindle and fusten the knob 1o 1. This arrangement s & subsil-
tate for the serow fustening now In use, and dispenses with the necemsity of
perforating the spiodle at certain places to 8t the thickness of varions sized
doors.

GRAIN SEFARATOR. —John L. Custer, of Bonaparte, lowa. —This laven.
tion furnlshies an Improved timothy and other grass seed cleaner, for sttach-
ment Lo thrashers and separators, and consiats ln the follow lng cosstraction :
T'o the ordinary framing, casing sad vibrating shoe are added & riddie aad
a carrler or stirrer, by the action of which chaff, stalks, ote,, are carried
back und tho grain separated; part passing down throogh the machlse to
the floor or graln box, and the remalnder bolng carried back to the thrasher.

WATER WHERL,~Tenison Chiesher, of West Middlaburyg, O.~This Inven~
tion relates to anlmprovement In water wheols, and conalats In & constrac.
tion and arrangement of parts which cannot be fully shown without draw-
(ogs. Half tho chutes are stationary and half movable, and when the mova-
blejehntes nre drawn back from the stationary chutes, a wedge shapod
openlng betweon them Is preserved at all times, The current of water Is
not broken before 1t strikes the buckes of the wheel, and the full foree due
from & small quantity of water as woll as from a large I seoured.
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h UNN & 00, Publishers of the SCrexTIvio AMERICAN

have devoled the past twesty-five years to the procuring of Letters
Patont in this and forelgn countrion.  More than 30,000 inventors have avail
od themsel ves of thelr sarvices In procuring patonts, and many milllons of
dollars have accrued to the patentees whose spocifications and claima they

Bave prepared.  No discrimination against forolgners; sabjects of all coua-
ries oblaln patents on the same termas a8 cltizons.

How Oan I Obtalun a Patent?

s the closing Inquiry In mearly every letter, doscribing some Invention
which comes to this Ofce. A posiiins answer oan only be had by presenting
o complote application for & patent to the Commissioner of Potents. Av
application consists of a Model, Drawings, Petition, Onath, and fall Specinea.
tion. Varions omiolal rales and formalitios must also by obsorved. The
eff>rts of the Inventor 1o do all this business himself are gonerally without
suscess. AfRer grest perplexity aud delay, he Inusually glad to seck tho ald
of persons experienced Ia patent businos, and have all the work done aver
azuin. The Dost plan is to sollelt proper advice at the boginning. It the
partios conrntlted are honorablo men, tho loventor may satoly confide hir
1deas 1o them : they will adviss whothor the Improvement Ia probably pat.
entable, and will give Lim all the directions noedful to protect his righta,

Mow Can I Bost Sooure My Envontion ?

This Is an inguiry which one Inventor naturally asks anothor, who has hag
soma expericnce In obtalning patenta.  His answer generally 1s as follows
Ml correct:

Jonsruct a neat model, nos aver a food tn any dhwenston—mnaller if pos.
siblo—and sond by expross, propaid, addressed to MUny & Co,, ¥7 Park Row
New York, togethor with a desoription of 1ta oporation and morita, On ro.
elpt thereo!, they will exsniine the Invention earefully, und advise yon aatg
s patentablility, free of charge. Or, If you have not time, or the moans «t
hand, 10 construct & model, make as good a bed and ink sketch of the
provoment as possible, and send by mall.  Au anawor a8 to tho prospect of &
patont will be recelved, nsually by return of mall, It 1 somoetimes bost to
Rave s search made at the Pateat Ofice; such A measure oflen saves the co t
of an application for s patent.

Preliminary Examination.

1a order 1o have such secarch, make oot 8 written description of the Inver.
tion, 1n youT OWn words, and A peadil, or pan and ok, sketch. Send these
with the for of $3, by mall, sddressed to Moxy & Co, 57 Park Bow,and iz
due Ume you will recelve an acknowladgmeat thereot, followed by a writ-
ton repors In regard to the patentability of yonr tmprovement. This special
search i made with great care, smong the models and patents at Washlug.
ton, 10 sadertaln whether the improvemont presented is patontable.

To Fiake amn Application for a Patent,

The applicant for & pateat shoald farnish a model of his (nvention, i sus-
coptivle of onk, aAlthongh sometimes it msy be dispensed with; or, If the 1.
veation be a chomical prodaction, be most farnish samples of the ingredienu
of which bis composition oconsists. These should de securely pscked, the
nyestor's nmme marked on them, aad sost by express, prepald.  Small mod-

s, from s distance, can often be sent cheaper by mall. The safest way to
remit money 15 by & draft, or postal order, on New York, payable to the or-
dor of Muxx & Co, Persons who (ive lo remeote parts of the country can
wlmm drafts from thelr merchauts on thelr New York corres

-~ r‘p;:ﬁc -y ! Caveats,

Persons destring tofile a cavesat cad have the papers prepared In the short-
st time, by seoding & sketch and description of the Inveation. The Govern-

ment feo for A cavest 1s $10. A pamphlot of advice regarding applieations
or patents and caveats Is farnished gratls, on application by mall.  Addrem
MUX® & CO., 5 Park Bow, New York.

-

Rolesues,

A relsans i granted o the original pateates, his hietrs, or the assigneos «
the entire Interest, when, by reason of an lusaMelent or defective specilica
Ulan, the orlginal patent a Invalld, provided the ertor has arlsen from tnad
vortence, acoldent, or wistake without aay fraodulest or deceptive 1aten
tion.

A pstonles may, st his option, have In his relssue & separate patent for
onch disunot part of the inveation comprebended In his original spplication
by paying the required fee In each care, and complylog with the other ro
quiremonts of the law, as In original applications. Address Munw & Co
%1 Park Row, for mil particulars,

Trademarks,

Any porson or firm domlielled in the United States, or any firm or corpors «
ton realding In any foroign country whore stmilar privileges are extendos
to citizens of the United States, may roglster thelr designs and obtaln pros
tection. This Is very lmportant to mannfacturers in this country, and equal
Iy 50 to foreigners.  For mll particulars address Muxx & Co,, ¥ Park oy ,
Now York.

Donign Fatontn,

Forelgn designers and manufacturers, who send goods to this country, may
securs patenta hare apon thelr new pattorns, and thus prevent others fromw
fabricating or selling the same goods In this muarkot,

A patont for o doslgn may be granted Lo auy porron, whethor eltizen or
allen, tor any new and original doslgn for s manufactare, hust, statno, alto.
rollavo, or bas rellef; any sow and origioal deslgn for the printing of wool
on, wilk, eotton, or other fabrica; any new il eriginal inipression, orna.
ment, pattern, print, or plcture, to e printed, paloted, osat, or otherwise
placed on or worked Into any artlele of manufmotare.

Dexlgn patents are equally as important to cltinons aa to forolgners, For
tall particulars sead for pamphlet to Muxx & Co,, 37 Park Row, New York,

Rejected Onnon,

Bejectad caxes, or defective papers, romodeled for parties who have made
spplications for themselves, or through other agents. Terms moderats,
Address Muxs & Co., stating particuiars.

Earopean Fatents,

Muxn & Co. have solicited a larger number of Earopean Patants thar
say other sgeocy. They have agents located at London, Farls, Brassels,
Beriln, aud other chief cities. A pamphlet pertalning to foreign patents
and the cost of procuring patents In sll conntries, sent free.

Muww & Co. will be happy 1o see lnventors 1o parson, at thelr otffice, or to
advise them by letter. In all cases, they may expect so Aones opinion. For
such consultations, opinlons, sud advice, no charge u made. Write plalc;
do BOt use peacil, nor pale ink: be brief,

and srictlly confidential

In all msatters pertalaing to such a ducting inter ',
procuring extessions, drawing assignments, examinations 1nto the validity
of patents, etc., special care and atiention Is miven. For tnformaiion, axd o0
pamphlets of instruction sod advicr,

Address

MURN & €O,
PUBLISHERS SCIENTIFIC AMERICAR,
87 Park Row, New ¥ork,
OFFICE I¥ wumnorou-n.m ¥ and 7th streeis, oppoulle

Patent Oflee

All business committed to our care, and all consultations, are Kept secver |

FOREIGN PATENTS--A HINT TO PATENTEES,

1t Is generally murh batier 1o apply for forelgn patents Hmaltas enusly
with the application In the Unitod Siates. [f this cannot ba conventently
done, an little time as possible should he Jost afler the patent I bwnnd, 52
the Inws In some forelgn countries allo ¥ patents to any who first make (ke
applleation, and In this way many Inventors are deprived of valld potents
for their own nventions. It should alse he borne In mind that & pateet §s
imned In Kngland to the firet (ntroduter, without regard to the rights of the
real laventor; therafore, 1t s troportant thiat all applications shonld he
entroated 1o responrible agents In this eonntry, who can sssure parties that
thelr valuable inventions will not bo misappropristed. The popniation of
Great Dritaln is 31,000000; of Fransee, 57000,000; Belgiam, 5000,000; Austris,
MO0000; Prossia; 00,00,00; asd Rawsta, WA0MD, Patents may be secured
by Amerioan citizens 1o all 6f these countries, Mechanicsl Improvements
of a1l Kitts are always ih demand in Burope. There will naver be & botter
time than the present to take patents abroad. ‘Wa have relfable Imsiness
connections with the principal capitals of Earope. A Iarge share of all the
patents secured In foreign countries by Americans are obtained throngh ogy
Agency, Addross

MUNN & CO..

87 Pork Row, N, ¥,
= Clroninrs, with full Information on foreien oatants, furnisbed frae

Invonllon- l’nlon(ed in Pnzland by Amorlcans,
[Complled from the Commimloncra of Patunts’ Journnl. )
From May 3 to May 13,1972, incluslve,

CanpING Exorxe.--). ¥. Foss, Lowell, G. E. Taft, Worcostor, Mass.
CEXTRIPUOAL MAOHINE, —J. Cattle, NNoston, Masm,

Oy vor Jorsixa Rores,—T. I, Alexander, Washington, D, O,
Coxrosirion 8roNe.—J, Anderson, New York city,

CoMrREssING MEraLLIo AnrTioLes.—J. B, West, Genosen, N, ¥,
Cuntxa Tonacco.—J. D, Culp, Gllroy, Cal.

Euxornio Torow. —W, W, Bateholder, New York elty.

EYRLETING MAGmINE, ~J, E. Wiggin (of Massachusatin), Midalosex, Eng.
KX1TTING MAonisg, xro.—W. R, Ramadell and J, K. Crane, Lowell, Mas.
Lunnioariyg Coxrouxn.—B. French, Roctiester, N, Y.

Maxixo Ners.—G. B. Lowis, W. M, Ward, East Boston, Mass,
PSEUMATIC BIGNAL.—A, G, Myers, New York olty,

Prixtinoe Teueanaru,~T, A, Edlson, Newark, N, J.

PuonpLiNg Avraratus.~f. A, V. Post,

RoTary Exorse.—G. D, Massey, Now York city.

Sprvvine Mure.—J. Satherland, East Hampton, Mass.,

StEEuryiNe 1zox.—T. Sheehan, Dunkirk, . Y.

Traoriox Escive.—G. W. Fitts, Palladeiphis, Pa.

TrEATING CORN, ET0,—G. M. Wells, Boston, Mass,

Visz.—A. P. Stephens, Brookiyn, N. V.

NEW BOOES AND PUBLICATIONS.

Tae SCIENCE OF HEALTH; a new Monthly. devoted to Health

enic Pnncxplea Samuel R. Wells,
Pub‘lig. , 380 Broadway, l\ew ?'

'fhgew magazine occuples a large and Important field, and s likely to
& very wide clmlulon It presents a handsome appesrance, s

‘are varicd and | and ifm d on the p stind.
Myﬁnwwe-m:el. I’oinmlymlnunm
nernluxur

me‘s AxD Frurr TREES OF AMERICA. By A. J. Dow-

ning, Corresponding Member of the Royal Botanic So-
ciety of ,ete. New York: John Wiley & Son, 15
Astor Place,

Thin is a second rovision by the Jate antlior’s brother, Mr. Oharles Dow-

| niog, of Part L of this oxcellent work. Hohas made large additions to the

ariginal book, including thereln an appeadix of 1822, which eonmuxuu
new pomolo.lul varieties. Proe$2.00.

avmiscmmts.
&nd low oost.
Yok Clty.
RATES OF ADVERTISING. Thls Lam

Bock Page « « =« « « « 8$1°00 a line,
Toside Page = « « « « « 75 contsn line

BARTLD’[“]‘ S (,RYS'I‘AL RI‘I‘LEC'I‘ING
GLOBE LAMPS excel all ln lvlnn lluh
Goneral oftice, N

has bocn Mopnd and o use 1a the olty of
Now York for over a ye
the Jeading gas-light compmlcn sy o
Y Ihave nut kecuuny

J bounly.
"I

vhu u-o Vresidents of
lamp to equnl lhu rlnﬂlc". olther

ALCOT'I"B LATHES for B_room,l?wk. Hoo,
o S e e b oan e M6t . Now York.

PATENT BAND
SAWING MACHINES

or cach inpertion,

Engrarings may head advertisements af the tame rate per

line, by meassurement, ax the letter-press,

The nalue of the BOLENTIFIC AMXRICAN a¥ an adeeriixing
madium cannnt be over-eatimaled. T circul s ten
dloses greater than that of any Wmbiar Journal now pud.
Balod. It poes (nto all the States and Territories, and b
recd in ol the prinopal Ubrarics and reading.-roomas af
B worid. We tneile the aliention of those wAO wich 10
™ake ihelr Dusines known (o the Annezed rates. A bus-
N man wani wmething sword LAan Lo cce Ms adrer-
tarmmend n g printed socepaper, He wants circulalon,

in this country or in Korops, ley are llronuer. wnd In
uYery way supecior ' ru
ARLES ROOM

President )Innhlu-u Gas light Lom pany.

*1 do not hesitate to h 1 vconslder the Bartlett

Lamp the bost I have over sco Thv uro more durabie,

essler Kept cloan, and sproad nmll nmuor. \ c“n- vo
about 300 In use 1o our dletrict.* “

Preslaout Harlom dn-llsm ( omnnny.

1 fully agroe with the testumony of Gen, Roome, of

\'e:'n!‘om. 1ho Bartlett Lamps, in nse bero, sr#‘l‘:mcd

by . B,
Chalrman Doard of Aldermen, Boston, Mass.

JOR SALE —on very reasonable terms—16
Milliog Machioes of the Windsor, VL., psuems a
B whel

Lrst rate ranning conditi iy =
df Bisworth T conts per Nne o adeertise in a paper of | Dew. For :r‘ them Im' u.:"cl.u.:d
Gree owsand circulasion, § b worth §2.9 per line b A, “'Bllt;loll ?n(;'m? 'mm‘
Gdvertie in one of hirty thoveand. d \o--ri' o ds
e e

-
PATENT FANS.

Fass for Sewing Machlses and for Balldings where
There is Steam Power, Price 51,90, Yars for Workiab'e
or Desk, by Foot motion §1.40, Sent C.0O D, Histe ghts
for sale, . M. BRUTON, 90 N, Charles 81, » Dalt, M,

ENNETT'S PATENT ROTARY STEAM
ENGINES, ROTARY AIR PUMPS,
ROTARY WATER PUMPS, simple, econom-

feal, chivap, Weoffer the shove afier thiree years prac.
tionl working tesr, Steam Engines from 2 o 120 B, ",
Alr and Water "omps, of any required dhm HAODe,
All our Esyiues sud Famns warranted, Send for Cirou-
Iar, or -ley W LIGHTHALL, DEESMARN & CO,
Dowliog Green, New York.

EVERY MERCHANT AND
MANUFACTURER

Can be Wis own

STENCIL CUTTER,

And save nlootenths of the pro
sent uu\ O his Steuctis, by the
uwe of

Meiealls Stencil Dies.

R reommended by the hest maresn:
LI0 Bonses 10 THe oulikry.
Send for elreulur vo
: L. 8. METCALP,
=5 ,. Manufacturer of Ktanci) (uh”.'
- Supplies, 117 Hanover Btruet,
Haskon, Sane

$500,000 IN CASH!
Seami Grand Gilt Concert,

PUBLIC LIBIJ\IIY KuK'l'(’OKY.
[Authoriced by Act of ¢I¢ Legistature of Ke
Ty 1'.;‘:‘% _V(u;ﬂ\ 16, 1871.)
Fublio Tary o nin, oocaples
bullding, receutly é{nhu:d -lﬁl’ml .ul . .Ml'
DOW op«n and free By the world,
1000 Giie In Cash (bighest §100,000, mnu ll(m will be
distribated, smonnt vE n all 1o
Tickets §10 eurh ¢ lmnn axrters
Coneert and distribution witl 1ace o*u-
and is under the mansgentent of Hop, THOS, gf. m'k.\u

88 Chambers St.,
NEW YORK.

ROPER HOT

ENGINE COMPANY, 12 Chinmbors 8t., New York.
U\'GSTATE OF TRON OR \:’O.I;FI‘A%&

L3 lnqou 10 N!ll. l’.‘.’""’ l‘o&.ll 'idﬂ? A‘&’
55 Codar Street, Now
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VALENTINE, Fr. Edward,
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HE ONLY MODE of of Patents.
SRR B R0 ekt
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1 5 )U\ LEYTTE,

Agent Fublic Lirary Krnllltrh]. Lowmsviile, Ky,
"50" Clreulun (xIviug full particulars) sent on Amnlu‘l

STEPTOE, MCFARLAN & CO.,

Mannfacturors of the most tmproved Vstent Danlels,
Woodworth & Varear Vianers, Sash sod Mouldiog, Ten:
oniug And Mortisiug Machioes, Wood terring Futien,
and wvery varioty of Wood-warkipg Muohinery. Cuts
and prices sent on appllostion, Warehouss kod Mangs
fuetory, Ko, 30 10 280 West Becoud $ireet, Ulncinnail, O,
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2 Tho abo: ot"l.us booh sont by mall, frec
of postage, upon mmpg of price 4
My new, Nlll Catalogue of PRAC.
TROAL AND, LCLENTIRLC LGOKS, comprising aiuost
Ty ure, lrndn and enllluk.st puges, § 11 be seig,
?r‘oo OF postagy, L0 uny one sendiog his

BENRY CAREY BAIRD,
INDUSTRIAL PUBLISRER,
408 WALNUT STRE&T. Philadelphia,
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Ler
Mo Wworking powesof noy 108omotive or allde valve
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oo fﬁh & 00.. 11 Wall 8t,, New York, |

R. BAILEY & VAlbl; 1400}:[:01;}.';‘ Yo
:l;‘mél;:nmrmotﬂnmn l‘l!l “ & :“ iﬂln:g
Muhlnu. Uprlxht])rﬂli.&c. .

USEFUL ALLOYS AND MEMORANDA for Gold-
smiths, Jewelers, etc. 18mo, Flexible
cloth, 75 cents. M

D. VAN NOSTRAND, Publisher,

23 Murray St. & 27 Warren Sta New York,

“4* Coples sent freo oy mall on recelpt of price.

VARIETY | ’B%E‘é“

ING M. OEINEBY

CIRCULAR"SAW® BENCHES,

N OS VEN O, Towell, Mass
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Newspaper Directory
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NOW READY. PRICE FIVE DOLLARS.
GEO. P, 0o CO., Pablishers,
Fyl %‘r &or’x.

ILW. Noew
CAN BE ORDERED THROUGHK NEWS-DEALERS.

OF any capscity and elevation vmn-l v.lvu. Forclean
sawidust, & W. B,

mt. .{lld UCK, Sec., 6 N.
MAGIC B s L e

ORDON TRON WO‘]”IK‘L—-MAnufnclumrs
S S S Tt o L ol
klndt. Sugar Milis l.eve:. D“l‘ﬁi and uyn'gvuullc

o R L DAL '“i’:,"t.
SHA\V'S HYDRAULIC DISC, to sustain

nd thirest of heavy loader revolving sum. Ridge
ﬂ'- oud . l‘hlhdolphu. Pa.

PLATIN Unl ﬁ‘lko-nn‘l' t.y Now York.

¥or all Luharatory and A LNl pUrDOscs.

S‘Al)\lll M, NICKEL, BISMUTH, PLAT-

RAYNOR,

NA, Alsmiglom, Aro.ulc Covall, Antlinoay, Tin,
e Mitain Bor Bale by L & J. We REOCHTWAN:
GELL, & Cydar Stecet, New Yors,

Houley Iron Bridge and Roof Co,,
Wro'rIgox Brinces, Wro'r-Inox Houvwes,
CORRUGATED IRON,

Congroaran Ino¥ SHorTENs, Doows, antivioxs, &0,
o.z«. 5 Dey Street, Now York,

nmxz's  PATENT STEAM PUMP,
A END FOR

" CIRCUL

51 OIIA&)O‘( ST,

on, Mussy,

LAR. | vew

'l'\' Lo
70 LIBER 5 T e

NEW and S4-MIAND, -

MLH N ERY, S G SR T
OTKS’ BAFETY MOISTING

Mach.ineq.

BRoN &
o 344 SEOALWAY, UkW

Reynolds’

TUnnNe wm-nu WIHELS.
Tho Oldost und Nowout. ALl allioe,
mnr Tmitations of nach otlior In
ol strife aror cmnmln.uu s Lo
aoneo tho pnblie, We'do not hosst
bo mtslly-m-u thum sl o staunol,
l‘-cnnmnnlul Jpowaer,  Bown:

hokty uh, N

' ork,
Gearing,

Nllnﬂlut.
HE HYDRAULIC ROTARY GOVERNOR

Mm“ ‘;\i_":lu"u'llrl“l:w \{hnoh mulor‘n\py porio l‘lllli‘l( \lmn
Al Lo steam power, Warranty oo Ll
.l. I‘. mm'cun. iy nlfw Jotin s lhluylun nllnnn:u'

\'i?m g:m QAT TN l-lu.'lAl LOOL, | wid

NEW PATTERNS.

\l.\(lu\lﬂ\-' TOOLS—all sizen—at 1«.: Veires,
& IL J. GOULD, #] to 113 N, L B, ‘:\n- Y
Nowar i

PORTABLE STEAM ENGINES, COMBIN
{gg the moxhmum of eMelency, duranlll and econ
om M"\ e minlmim of welght aod prics.  They are
()l) n{ g tavorahly known, more than §
{TTH | WaArrstuted satisfactary or no ulc. Descriptive

alronlnrs sent on app wHeatlon,  Addr
J. U HUADLEY & (,u buwronce. Moss,

. (_onlnr.-lt at, Now York.

(\lNl INNATI BRASS WORKS, — Engi-

nears nod Steam |ll"h Hrass Work, Best Qunllly
. LUNKENHEIMER, Prop's.

owont Prices,

MINING COMPANIRS,

Tonds, Comparkgon Inviteds  Compotition ehallenged,

WASHOE T00L MANUFACTURING L0,

Cor, of Park and College Places, New York.

E9 Manufaoturers of the CRLEnRATED " Wasnon'' ADZE EYE PICKS, adaptod for RAILROAD, COAL, and

§™ AWARDED TIm VOINT PREMIUN, AT TI8 FALL OF T8 AMBERIOAN INSTOTUTE 1N lsas. OVER ALL COMP £T-

Sond for alreulars,

Machinery,

‘l’mr unm Iron w;»)rl{‘hlm OII clv'ml-’ ’)ﬂnﬁ ‘l,lonxher and
“1tin Lo hooln, il 0 .
R T G o I N e &S v Y.

-
L and most complete assortmoent In this conn.
umn 0l b,

ORK KTPA\I ENGINE COMPA
lﬂl Chinmbors & 108 Roade Btroets, Nnv&i ork.,

Cold Rolled Shaftmg

Hest ard most porfoot Shafting ever made, o

The lineg
try, maou
NEW

NEW YORK STENCIL WORKS,

87 NASSAU ST., NEW YORK.
Stencile of all kKinds; Brass Labels for Manufacturers;
Stenl Stam s and Dies, and Stenell materials,
CrIng 5 oasonuble, sud good work nnnrmu:cd.

Whalen Turbine. No risksto purchaser, Send for
Pamphiotfeoe. St WiALEN & Bnt?..uuunwn Spa,N. Y.

IVERVIEW Military Academy, Pongh-
Keopala, N, Y. A thorough-golng school for boys.

Buy BARBER'S Bir ERACE.

on lmmlln lnm dantitios, furnlshod In aug lengths o
Su?. Counlh{'ﬁ})ml( ﬁul’r-olllné n‘:l{t‘mnblg

“141 Chinmbors & 109 Reade Steeoin, Now York.

%evant Blowers
Of eve And description Ml\.l«uﬂlk on huml

CE & C
£ o on.mbma 108 Koads Strosis. Now York.
P&TENT PURCHIN PRESSE
Far. JWAY SHOPS, AGRIC m?run.\n \IACIHNE
SH OILER MAKERS, TINNEks, BRASS MANU.
mcr m-:ns. SILVERSMITHS e..wurrnul d the bost
eud Mm.l for cm and I'r eo List,

YORK STEAM ENGINE CO.
a1 Ohnmbare & 106 Neade LR

LOODSTONE — BEST HUNGARIAN—
for Burnishing. lmported b{r!‘. & J. W. FEUCHT-
ANGER, 55 Codur Strevt, Now York,

.‘D ANUFACTURING SITES—Cheap. Wa-

tor and Rall Facilitios,  Add JANES STRAT-
Bocrowy.llo-rd '}rm. nord?:w'a. N.J.

EDWARD . HOSKIN,
CONSULTING AND ANALYTICAL CHEMTU
Lowell, Mass,

00T LATHES, Back Geared and Plane

Chucks, Silde Reu. &o.  Just the article for Sewing
Machines and Stuoe Factories. T.5HANKS Baltimore, Ma.

A NEW COLONY IN KANSAS |

ST,

Ax ~smg§§" in, Xe %x.&'kiﬁ JssouRl
Ucder the TION nuiuuu OF
- maSpcS motuﬂos.

mﬂlf‘AY COLO\IBT AND HOMESTEAD
JOURNAL, co i ek il suueulmuw
the Ornnluuon or tbe olon mr Lan

4 ELSPAR,FLUORSPAR FLINT,QUARTZ,

Glass, nnolyuronnd Bono Dnn Borax. Saltpetre.
or Baly by L. & J. FEUCHTWANGER, 55 Cedar
Stroot, New York.

l!OI.DING MORTISING,
TENONING & SHAPING

MACHINES;

BAND SAWS,

2 SCROLL SAWS

Planing & Hatching

MACHINES, &e.,

PFor RatLroap, Can, snd Aan-
CULTURAL Snors, &¢., &¢.
$2~ Superior 10 any o vse.

J A. FAY & CO.,

CINC!YXAT!. Onro,

STEEL CASTINGS

0 PATTERN; tensile stmngth equal to
rron;ik:llrclm trll'l rives oa-lut'»s%‘ 5 l'-'l’l(,hw .
T P i 45 ClIf At New York.

Cllmato, Wood, Water, ele, l'lxltl! on applica-
SR WELLS, :wc ™ X & 15 of railon,
roul'ny. vew York.

RISDON'S IMPROVED

Turbime Water Wheel

Is Cheap, slmple, strong and darable:
upon & test Lias ylolded over B4 per
cent at full gate, Aund over W per cont
at soven-clghiths gate,

Seond for clvrullr l:; &.00
Mount Holly, hov Jersey.

Flonring Mill near St. Louis, Mo,

FOR SALE,

FIRST CLASS Memhan% Flouri Mill
with four ryn« nrlvurr-—np. e of wury nn out

over 40 barrels of lonr 1o 24 hoors,
This MU e sltuated 3o Bolle vlllr. 1hags & rapidly
growlng clty—~naw ons of the sy s ol Saint Louls,

with which It s connectod by umml aironds wi
running bourly bet weon,

The -unnumnn' fountry produces, (6 an ewlnont de.
Ter, \ue qualivy of whest whiok has wade the Mr, Louls
vauds of floar so Mmmons.  Bealides oo doyiog the
wivantages of 81 Loals proper, sach fae) Illl'i fuy
-?lpn nholﬂ‘r‘l i the E ALLT LET NG 10 s p=

s ready wnpker e |I.m A sotie,

Walos

-nu?lul) H- u-uv "

acunl supply of ox llrul
whont ur prices thun curcont u‘
Louls; ¢ cuf:cr rou‘ af llw ont qumliey ) r.u-r
X 0w -n caper Hying,
he wheat prespocts of this sectlon Wro nne-
surpnssod Wls year, groatly more favorabla th ;\ll |l|.-..~

ropditeg from Centra’ snd Western Missour) h‘v
proe lxu run.th wfentere nlllru“n«‘:d Ilm-
The AN nhu- Tu in nn- wely nod
boen  most g the past senson, lI
pruml-m\ well Jur the ane now ahoat oponlug,
ph. Louks Bas ObIntued #uch o cammanilon ‘ sltlon 1o
the n..m Lrade, which io st growlng steadily, that the
Duslness s beoviog 000 of the fost magnitude, sod very
lueisiiye,
Liberal terms enn lw"pln o
s b o chanes seldum alfesod, and (o a praetioal and
weponeible kun cannot fall 1o prove an excellont In-
vostment, Addyess U =
IMHS MEYER & VUSZ, i for il
ﬂl- .uu w Mo, § euaer,

w OUDJUI(Y 8 PATENT

Planin{/ and Match inn

AMng Machines Gray & Wood's Planers Melf-olling
dvu?iu?a'. and ulmw woud 'wlL”u e oy,

5 iy slreet,
Oyreglars 'n udbury atroet Itvolo.

Yo ask WHY we can sell
Fint Class 1 Octave Fleros fur
We um'—llun.n

;sl b pauet
We bave o Agenis, LUt ship
direct o fumides a1 Pactory
gqm warrant Pive Years
for Wnatrated elrenlar, in
which we refee to M0 Rankers,
Merchanta, A2 (wma of whom
e Piancs in 40 States st Territorfea

know)
T 8 Plano Co. 865 Broadway, New York.

WRIGHT'S Bucket

i | ' Yy v l‘r::l:“\'m\“
L

! \/ Soanion Covs Hastbap

ton, M.

2ND HAND BN(}INES AND BOYI.ERS
Hought and Sold on Co oo o fng arder,
cheap tar cash, Bellurs wis hhu o nul-l'r satne on our
lmui Jease send tor blanks to B, KDWD, K, ROB-
ERTS, Con sulting Engioeer, 13 Wall S8, New \mk.

GREAT REDUCTION [N PRICES

( F LE COUNT'S PATENT HOLLOW
LAY un DOGH, and his Machinist Clamps of both
fron snd sley
Lackol 5 -In‘-. otn ¥ to 3 loch, $680,

e G

His oxpanding Mandril fs a first class tool, which has
Jong bevn needsd by evory Machliulst,
Sood lor latest clrealar,
. W, L COUNT, nmnh Kur-ullt (onn.

»ATENTEES,
P/ VIl VI

A7 HO WISH TO REALIZE PECU \IAII\

beaefit from thele luventiona, elihor Ly sale o

tholr rlrh\- or partnorahip with capltaltsts, are lml\u’
to send for our explasatory oircular, \hh) valuable
hh raaving myenuilons are l)vln‘ dormant whilch mlshd
I Iluu.: (\.u.u;‘x: h-': u.;am' B:l:.l: lt.h:.- ughit pm ﬂ‘

o e pubilie, B
u"wu:m.f"w.n Bireet, New York = (.ouu

OPIDI WORKING MA("["\!:J( { —S
Low |'vl::lll::;l &E"r-hi"’sl .Alm l%qﬁh “w

Turning Lathes, &c. NOFE II (. O,
est Becond 8., Clnclunatl, Qi A '

1832, SCHENCE’S PATENT.

WOODWORTH

A'll Bo-Sawing Machines, W yod and lron W
Engioes, ote. JOHN B

1871,
PLANERS

orking s
BUHENCKS

8, Matteawan, N. ¥. aod 119 Liberty K,
O()I) WORKING MACHINERY GEN.
*'nll). Specialtien,  Woodworth Manere snd Rich
400 8 Pateat n;. ‘,wd .r Yoh ,'Arhlvﬂ .m' N ans

.l Central, corner W Mas
“'T"Y""l f{Ub‘b.L |u' "AMDV’)!.

Miachines.

"I""?:‘\"DARD UNIVERSAL, INDEX AND
N, In ayery variety, of unequalied o

nnt closs wml.nmm{l Fr(ui 'f-.r nn?-u.fr.:'.'::f.'f -nd
10 the BRADYARD \lnuxo MAOUINE COXPANY, W lu
Btrect, Boston, Works at Hyda Fark.

ICHARDSON, MEEIAM & €O,

Manufactarers ol the Intest improved Patent Dan.
fels* and Woodworth l’lnnlnf Machines, Matchong, sarhy
and molding, Tenoniog, Mortising, Boring, mm n.(.h{v-
tical, and € realar 1o anwlnu ! uhlnu 4, B
Arbors, Borol. Saws, § T" Cut-off, -ud mp -n' Nn-
chines, Bpoke wnd \Vond urning Lathies, snd virious
other kinds of Wood-workl acliinery, Catalogues
and price lsta sent on epplicalion, Manufactary, Wor.
cester, Mazs, Warchouse, 107 Liberty at. New York. 171

HINGLE AND BARREL MACHINERY,—

L) Improved Law’s Patent Shingle snd Heading Ma-

chlngl:vr:p‘l,ru;ltn?:mg gt“n in nse. ¥ lm,ll:hln lo l'cwln‘
, Stave

Tuarners, ete. Address TRBW)’ 2“{,'6.. gnkn:oﬂ'.‘."??.

‘\IA\GAVFSE—BFST BLACK OXIDE—

for Steel \lukcn\. m thest test ore pow'd, Im.

ported by L. &, J.
Llrcol. .}n{w o FEUCHTWANGER, 5 Cedur

BUERK'S WAT('HMA.‘I’S TIME DE-

'lECTOh—lmporuml for all _arge Corporations

uring concer ole 01 controlling

wlm lhe utmost accuracy the motion of & watchiman or

g“mlmnn, as the same reachos different stations of Lis
t. Send for a Clrenlar. Jd. K.

x 147 Boscau, N Mase,

P,
Pﬁ': 12.. u’ll'hlsoaetelcilxur ::‘ covcr:«l by two U| u:i
ng or selling thess 1us!
nty from me will he dgth wilh m"q&i’n“ oy g

Andrew’s Patents.

~Horae p
Centrifc :l l’u:l'e
m:r Minnte, ne-z

100 to 190,06 sllonus
ud 1 Saud, “? ?

Groval, (?' l?Gtx‘-I:!n, oigy w"u;-
3." u" (,g(“'f"” Durable, rnd Boana:nlm.

M. D. ANDREWS & BRI
€18 Wazer m'eol.. New York.

OF THE =

SCIENTIFIC AMERIGAN.

The Best Mechanical Paper n"{ ';:‘%ru

A year s numbers contaln over 500 p, .4 Xl ss¥eral
huodred onlnﬂm of u' machiges, waeful and novel
g bilsh ts, tools, and

pmceuu.
The SCIENTIFIC AMERICAN s devoted 1o the Inter-
cats of Popualar Science, the, Mechaole Arts, Masufac-
tares, Inveations, Agriculture, Commerce, and the In-
dustrial pursaits generally, and Is valuable and lostruc-
tive not only In the Workshop and Masufactory, but aleo
in the Houschold, the Library, sud the Reading Room.

To the Mechanie and Manufacturer !

No person engaged (o any of the mechanical purmite
thould thisk of dolog without the SCIENTIFIC AMENT-
cax. Every number contalos fram six to ten engravings
of sew b and lnveuts which L be found
in any other publicadon.

Chemists, Architects, Millerights and Farmers

The SCIENTIFIC AMERICAN will dbe found amost
nseful journal to bew.  All the new discovesion In the
sclonco of chomistry are given Io its colamuns; and the
interests of the architect sad carpeatar are notover-
looked, all the new loventions and discoveries sppor-
tatnlng 1o these pursaits balag published from week to
weok, Useful snd practical information pertalulog to
the Interests of millwrights and millowners will be found
published 1o the SCIENTIFIO AMERICAY, wiach Infonna-
ton they cannol possibly oblain (rowm any other soarce,
Sabjects In which planters and farmors a1e interested
will be fugnd discussed in the SCIENTIFIO ANKRIOAN
many loprovements in agricaliural buploments belng
Hlnatrated tu s columne,

We are also recelving, every week, the best scientite
Journals of Great leltatn, Frapee, and Germaoy; thos

lactug o our p fon all thal b tragapiring (u we-
chnnknl ulem aud art je Weso Ol couninies, Wa
shall continue to traoafer to Our colomns ¢oplons ox-
tracts, (rom thess foumals, of whatever we mway deem of
(aterest 1o our resd ers,

TERMS,

Qe copy, One year -  « - s . . B

One copy, six months G Bigedtql IQuhet ol

Uno 0opy, fonr monihs . . . . . LN

Ten voples, ous Year, ™
CLUB RATEA 2 Over l.lu.::v.kl‘,m‘ '.'..‘u.'.’;.,'g ’53
.o

Oue copy of Sclontibe Amerioan (Or Gbe yoar, and
one 0opy of eegraving, “ Moo of Frogress,™ .
Ong eopy of Belontide Amierfesn for cue year,

aud ops copy of “ Sclence Roemd,™ . B . “w
Ten coples of * Belence Heoard,™ and ten coples
the Bclentific Arverione for ene year -« - B0

CLUN FPREMIUNS,

Any porson w40 sends s o yearly club of tun or more
copled, &8 she Mmrvgoing clab rates, will be entitled to one
copr, gratls, of (he large steel plate engraviog, * Mea of
Progres,*

Nemit by postal order, drail or express,

The poglage on Ve BelentiBe Avurican b Byve centa pog
quartur, pagable st the oilee whare reecived. Cunada
wubacsibers it tall, Witk saoseription, 2 eents extrs

A'fm-mmm ake all
m sl Poat Ofiice onders or
drafta payable, o

MUNN & Co.,

37 PARK ROW, NEW YORK




390
gavmlsmcnu.

fa—
Arerissements will be admittat on tAls poge of the rate of
$1°00 per ling for cach inwrtion.  Engrocings mej
Acard advertisoments WL (Ae same raie ber line, by meas.
wrement, on (As letler- prom,

RUMPFF & LUTZ,

42 BEAVER ST, NEW YORK,
AGEXTS rYOR

™e UNiTED STATES  POR

FENNER & VERSMANN'S

WELL tested article of good thickness
And durabiiity, saltable for steep or fist roofy; can
be applied by an ordinary mechanio ot handy ladorer.

Send for clroudsr and samples to B . MARTIN, ™
Maiden Lane and ¥ Liberty Street, X. Y.,

A

Send for

wo-Ily Sheathing.

Three-Fly Roofing
Samples and Clrenlar

MICA ROOFING CONMPANY, 7 Malden Lane, N, Y.

‘BOLT *"ORGING MACHINES

Oan be seon jo operation st manufsctory To Capital
M, these wachines offer two wars 1o make money
JOHN R ADDE, Matestee,

2 Charles Street, Providence, K. L.

~ AVELI ING & I’()I:lll“
ROAD & FARM LOCOMOTIVES

Can be secn constantly st work hreaking up n?'ul- and
hanling stone within a fow miles of New Yor
W, oo \*ILI R, 4 Exohange lluu Now York.

E SELF-FEEDING
FOUNTAIN MARKING BRUSH

W o =

For Sale by Hardware Dealers and Stationers. Send
conts Tor Sample to G, W. KINGSLEY, Buffalo, N, Y,

PATENT
Address B, B. MANU.
lkpnlollc l‘c neoa Co,, Ohlo,

Q 'I‘O INVEST IN
RIGHTS,
r’ALrl UNG uuu ANY,

MANU FA('TL RERS — \\'nnlm] — One

o Lake alty, the FAMILY MEAT AND
b \*"‘, = ,."u)v')ﬁ pal. Dee. 19, 111, Mustrated in
- . = ACAD, Al 1 2, which for -lmpllclu‘ and
ched vt <ne cqual nrmll articalars, nddress
J. R. PIPER, llnrrhburg. Pa.
— — =IO

W

bined, pnlcnlc—u 1sst July, and crcu‘!;
wint CALVIN A. FOS

Machinery =g, 2, e

Eogloneen & Manufacturers’ Ageuts, Wlecny St N.Y.

THE HEALD & SISCO

ANTED—A Partner with (‘ulpltnl

mnnrhctntc sn Apple Parer and Slicer com-
improved the last
ER, Chelsen, Mass.

CEXVEY ONF] B NEKING NATA

HORIZONTAL PUMP,

PATENT CENTRIFUGAL PUHPS
ERTICAL AND HORIZONTAL,
n!’. USED ALL OVER THE UNITED STATES
und the Cansdas, and algo 1 Great Britain, Send
for our new lllustrated Pam hlet, contalning hundreds
of references 1o Taoners, Paper-makors, Contractors,
Brick-makers, BDistillors, etc, with 19 pages of the strong-
st posaible testimony. "(Nine pages of references,)
Address HEALD, SISCO & CO., Baldwiosville, N. Y,
g TueH. &S, !’umo ook the First Premion at the
recent Loulsisna State Falr, over the most celebirated
Centrifugal Pumps known In the United States, includiog
ope from New York. Asa Wreckipg-pump, sod ss an
Irrigator, 1t 1s norivalled. hoth for cheapness and eoffl-
clency, It makes asplendld Fire Pump,

~ SCHLENKER’S . PATENT [V

Bou' CUTTER

ADDRESS,

New INVENTION.
| HOWARD IRON WORKS, BUFFALO. N,Y

HE TANITE CO’S GOODS are kert in
Stock, snd sold st Fuctory Prices, hy CHAMPLIN &
ROGERS, 1435 East Madison St Caleago, who are also
l’xclmlvc “ulrrn 6rnlu for the New i‘ork Tap and
Die Co.'s goods, and Dealers 1o Rallway, Mill, sod Ma-
chinists’ Bupplios.

RON PLANERS, ENGINE
Drills, and otber Machinists’ Tools, of superior qual
Ly, on hand, and ﬂrmhhhg Pur rale low. ar Descrip
ton and Price sddress NEW HAVEN MANUFACTU ‘
ING CO., New Haven, Conn,

LATHES,

Steam Buper-l-leaters

Yar dry steam and Null
III KLEY, Exorveen,
b i " 4 Liberty Bireet, New ¥ ork.

STEAM PIPE AND
COVERING.
‘Hmnl\ ¥afety, Durability, CuALMERS SFENCE

o o0t E. Ml o, N.Y.. 120 N, 24 ot,, St. Louls.

4 Co.

MICROSCOPES,

For Belentific Investigations snd the Eatertalument u(
the Family Cirele. 1llustrated Price List sent free on
ppplication. MOALLISTER,Optician, 9 Kasau 8t N. Y,

Srientific

Anerican,

PRESSURE BLOWER

72
SEND FOR CATALOGUE .

Swain Turbine.

“Uanuw-WateFW—heel {rom this on”

ILL DO TEN PER CENT MORE WORK
on small streams, 1n & dry sesson, than any wheel

ever Invented. Gave u-e Dest rosalisa, In every respect,
the Lowell Tosts

For Keport of tests st Lowell, with Diagrams and
oles of Power addres

THE SWAIN TURBINE C0,,
Nerth Ohelmsrord, Mass,
LUBRICATORS.
] REYFUS' colobimted Selfact
Ing Ollgrs, for all sorts of Machinery
and Shafting, are rellable In all seasons,
saving 3356 per cent. The Self-acting La.
briealor for Cyllnders v now adopted by
overO R R o the U. 5., and by hundrods o

stationary rnfﬁe e4.  Bend for a cirenlar 1o
NATHAN & DEEYFUS, 1S Liberty St ,N. Y

DAT. SOLID EMERY WHEELS AND OIL
STONES, tor Brass sod Iron Work, Saw Mills, and
Edge Tooh Northatkoton Emery Wheel Co. Mase.

ILLUST

then Go and

S 8 WOOD & CO,, Newburgh, N. Y.:

plly disappointed.

by Mr. 0. 8. Suaw, the leader of our Cholr,

ary to the most of uy, the ball was sot in motion, nnd It
style No. 8, price one hundred and sixty-five doliars. Th
can cheerrnlly testify to the rellabllity of th
Clubs, or Socletios, that are In want of an Instrument, fi

wise.

contributors, and an able corps of editors,
mailed free. Address

Yours truly,

How to Do It.

Mz, Eprror:—On the ninth day of Januvary iust, a copy of Wood’s Houschold Magazine strayed into the
Covert Post-office, and our Post-master, Mr, D. B. ALLEX, who I8 also Superint
glanclog over the contents, notloed the offor to any Club, Lodge, or Babbath School, of s 8mith’s American Grgan
for the price of the Instrumect In subscriptions to the magazine.
tunity ; wo nesd an Organ, & d we need good readlng—why may we not have both? The price of the Magazine iy
one doliur per yoar, and for ono hnndred and twenty-five subsoribers wo can have n No, 1 Organ, prico §125, Wit
charcteriutie promptuess ho presentod the matter to the school next day, and, though the scheme appensred vislon.

was promptly furwarded, and last Sabbath ita powerful tones Siled our piace of worship for the first time.,
publishers of Wood's Household Magazine,
money's worth of valuablo reading, and, in adQdition, o first-olass Cabinet Organ; and we will further say to all

* % v 0, 8 S.—(From the Sentinel, South Haven,
Woon's HousenoLp MAGAZINE is an original dollar monthly, employing the very best

B. F. STURTEVANT.,

PATENTEE AND SOLE MANUFACTURER OF

S & EXHAUST FANS

SUDBURY STREET BOSTON ,ZMASS.

RATED WITH % O ENGRAVINGS.
A B (AMLIKU\ & CO.,

ENGINEERS,

streot, Now York city,

Adapted Lo every possi
ble
Send

MORRIS, TASKER & CO.,

)lA\I VACTURERS OF

)
q ' or & Price List

Wrounght-Iron Tubes and Fittings,
For Gas, SteaMm, WATER AND Or1L,

Conl Ums Works, &e.
NOL 15 GOLD ST, NEW YORK.

Damper Reg. Pat. GageCocks. Water Feed Reg's.

Gyt

MURRILL & EKIZER, Balt.. Ma.

Send for ciroulars.

“First Find a Leader who has Go in Him,

Do Likewise.”

The following correspondence explains itself:

Covexr, Vau Buren County, Michigan, April 9, 1572

GexTLEMEN—Your Household Magazine gives good satisfaction ; In fact, those taking it at this office are hap-
And as for the Organ you ordered, weo do not wish a better one.
delighted, and children of a larger growth are generally pleased.
In the success of our undertaking, than to send you the inclosed [following],written (for the South Haven ‘fﬂuncl]

The childrea are perfectly
Perhaps [ can no better show our satisfaction

.2

CovirT, March 18th, 1872,

1 Sahhath Sob

t of our

Here, thought our Superintendent, s our oppov

was not sutfered to rest until one hundrod and AfLy-threo

pames wore obtained, which, with the addition of twelve dollars In cash, entitied us to a Smith's American Organ,

e 1ist, with the cash, was sent to the pablishers, the Organ
We
They give us our

riat find a lender who s go In bhim, then 0o and do Hke.
Mich,, for March 80, ‘78, )

including Gail Hamilton. Specimen copies

S. 8. WOOD.

Niles Tuul’Wurké

OFFICE, 131 WEST SECOND 8T,
mwmmw. 0110,

Machinits' Tools.

mullr.lrn (Y unln e and IIIrn List u I; ;I§| of

Tools and Materials sent froe to any address, GOOD
& WIGHTMAN, m(.ornhlll Hoston, Mase,

nm\'l

A§BES%DS~

& SODFING)

FIRST PREMIUM (MEDAL) AWARDED IN llr)
¥ 1871, Endorsed by Certificate from AMERIgAN Ix
rore as The Bost Arvticlo in llt Muorket

Alno, manufsptursr of (\- wnlo‘ ol or I'I"‘llllo
Roofng and Shestbing Fels, Acid, Water und Fire 1'rool
Cowponitions, Bollor Benle l'vuvnmlln. wid denler o
AHI("ka ASPHALTUM  wnd Gexknan Hoorixo
MATHEIALS,

AND
L

5@ Desariptive Pamphlets, l'mv- Lists, &0, by mall
*)..mm (shed ' AJ(‘H N,
n 1A, 75 Wi fuu ty Now York

VALUABLE
Water Power for Sale.

A Rare chance for manufactarers 1o obtaln one of the
best Water privileges In New Eugland—-oonsistiog of
Large and well Hghted maln Ilullrllu w, with Hiscksmith
shop, Foundry, Saw MU, &¢, stta d., Tower never
failivg—within % mile of Kailroads and sccessible by

water. For murther lnformation, sddress
B M. CO. Kast Haven Conn,

PATENT
OLD ROLLEDEY

SHAFTING.

The (ect that this Soaring oss 98 per cent greater
strength, & Aner finlsh, and Is truer to gage, than nn* olhct
10 use, rendors it undoubtedly the most economie
are also the sole manufscturers of the CELENRATED (‘m.-
LINS FAT, COUrLING, and furpish Pullen.

catlon to INES & LAUG
LER, DANA & FITZ, Boston, M,
EMERY Wlll s l,b & LMhRY BLOCKS

ator |lrnl l'mubnruh, Pn.
T
- PLAE & 001 1M Chiatbers street, N. Y.
Form to Sult varions uch.mmnl Ul(‘l&
»
1, thor Split-
i‘c g ‘Tvu. -

of the most nppmv«l olrlu( Frice lists o
120
Htooks of thin Bhafting In tore and for sile by
The Union Stone Co,,
xe anid
oA
lnr. mluu

) BAN
For l'llnlau. 3”‘

Orrion, u At
BRANOM OFFICRS ‘&
E¥~ Bend for elroular,

VENEERS

AND

I'[ARDWOOD LUMBER

INUTTERNUT, I CAN
WALNDT, ARH A buﬁc um Ko RIAN
I|lluml£\'l( & m.n xu MAY ul* ot n.‘

Iberty Btru‘ Now "o
Commerce Ilnc(. l'ullulnlphh.

lr l!-lmnny Rosewood, Codar, eto., In board
plank, snd lum 'lu‘u wid cholco stock at Jow D! u.
1 .
MU snd Yard, 18 10 }I} ,I:I'O.L““.' ) *
bat, Bth & Oth s, #.
_Hond for Oatalogues sod Frice List

MACHINE SHOP 170 RENT

f.’c'-'; T!"(.l‘“ MALE, lu l'hllmlﬁl‘lrlh"“h T ‘bw

shed. Appl
e A Orin Bk Bt Phila: oum.‘r..

Canadian lnvontors,

Under tho new Patont Law oau obtaln patonts on th
Saine Lerme s citizens.

For tull particulars sddress

MUNN & 0O,
7 "ark Moew, New York,

Works, oot 01 East 8¢

Steam  Pumps,

American Charcoal Iron Boiler Tabes.

£ Steam and “A"‘ Fitters' SBupplies, Machlnery for
¢

1, In

—_—

S T. V. Carpetler, Advery
beresfter, Box 73, Now York city,

L.W.Pond---New Toolgs,
EXTRA HEAVY AND IMPROVED PATTERNS,
ATHES, PLANERS, DRILLS, of all -Im

4 Vertical W ring Miils, ten foet »

win,
Milllug Machines, Gesr sad Bolt € utlers;
and Shears tor [ron. > '(.M l.'w.”

Oft co and Wararooms, ¥ Lit
o e n rerty sl New York; Works
A. . STEBBINS, Re' York, AML

[JUuNE 8, 1872"
e ————

Wit Agest  Adare

And Perforated Clremuar and Long Saws. Also Rolig

Saws of all kinde. No, ) Ferry s, corner Gold
New York. Brasch Office lr!r Facin ’c Coast, i.t‘»";(‘l
Front street, San ¥Frascisco, Cal

(l’ORTLA\D CEMENT

F the well known manufacture of ]ulm
Bazley White & Brothers, London, for sale by
MES BRAND, 38 CHf s, , N. Y.

Trade-Mark Patents.

MUNN & CO. desire to call the -lunuonm mannlsc.

arers and business men geserally, to the (mpartance of
the law of patents, ss uppflcd 1o trade-marks business
purposes.

Any rson, firm, or cor};m-uon. domiciled in the
United States, or in any for 'n country affording sunlisr
privileges to citizens of the United Stal cap obtain the

right to the exclusive use, for nlm TRARS, of uy

TRADE-MARK, conssting of n] new 0 re.w

ADy pew word, or new comb kam.

fSgures upon thelr mmuu:ﬂuﬁ.

I* protection extends to trade- nnth already In

or suy length of time, or about Lo be VRN
Full {nformation on this fmportant

tained by addressing MUN

N & .
27 Park Kow. ~€2 York.

Working Models

And Experimental Macliln: 1y, Metal, or Woud, made to
order by J. F. WERNER, & Center st., N. Y.

IRON STEAMSHIP BHUILDERS,

NEAFIE & LEVY,

PENN WORKS,

MARINE lﬂgt:m Bglg%‘kb BUILD -

lug)oel can ve obe

Shaved or rlrubgc n:ruuneuhn;d o:: lg:° M"i‘ roc
e, cmery whools, grinistones, harde
5 for sawing,

steel and uw c- cnder roliers, and turnieg
or vorlln Grazizns' D
muuasu. ., #4 Nassan Street. New York

Diamond: Pointed
STEAM DRILLS.

HE adopuon of new and improved applica
uonn to the cuulirned Lemhol‘:o putent, have mad

AN o Fncir uncqualied emclency s

ll()CK DRILLING.
L in this conn!
fomiey o e, e enty S5

Europe. The Diri
Pleo INCH

s
terns; WITH AND WITB

n
uniform rate, of TMRL! TO PER M

gﬂiﬁxﬂ'&‘ gan—:ﬁ; RN ‘Lﬁ-o and o %cu

H 0,

VAL OR MINES AND QUA l&us& TEST CORES

taken o&t. lho‘h ¢ character of mln.e‘lr at angpdlsy
or comprossed alr.

g:refb‘ll: e ouon. hovu’mumh.. Man-

THE AMERIGAN DIAMOND DRILL 00

LEFFELIMPROVED DOUBLE TURBINE

WATER WHEEL.

6000 IN USE

NEW WHEELBOOK 152 PAGES

SENT FREE
JAMES LEFFEL&CO.SPRINGFIELD,.

109 LIBERTY ST: NEW YORK CITY,

IRST CLASS TRAVELING SALESMAN

c! wanted by a well known Mlnul'lommﬁ Co, Hu-:. be

horonghly fmiliae \;‘m: Mook nn d"I‘u‘: l: &I.
oncrut onk—an experienc o li(l y«o'

tlonab) rfmrup:u A
WIRE ROPLE.

C. New York,
JOHN A, ROEBLING'S BONS,
MANUPACTURNES, TRENTON, N, J.

OR Inclined Planes, Standing Shi
g Bridges, m"' Blays, 063”‘“
o

L g liﬂloll l"-

ldncmn ‘d(m . ‘&:el ‘5"
5‘ ll‘l m"mm

clmnlﬁr.
l‘ Argo uool constantly ou
lu-. IM»'
Dlast vipes, Ol stilla, Super: ﬂ' .?(l
- bnﬂy lmo

NT SAFETY

Steam Engine Governors and
Water Gauges.

AUQG. P. BROWN, Maufr, 8 Lowls . Now York.

DD & RAFFERTY, Manufacturers of
Mors, all.

P, Tow
o g.ggg.""w" it ST
i .wﬁj" A ki
with

e

HE “ Sclentific American " is
CHAS. KN uauagx&wi

cmbard sta.




