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NEW RAILROAD DEPOT,

W present herew(th a view and & plan [see page 51] of the
depot recently erected at Worcester, Mass,, for the joint use
of the Boston and Albany, the Norwich and Worcester, and
the Providence and Worcester Rallroads. The design, ns will
be seon in our engraving, is picturesque and effective, und
the work is remarkably solid and substantial. We extraot
the following particulars from the Worcester Gazefle:

“In the center of the front is the main passeoger entrance
to the building. About 15 feet from the entrance, and di.
rectly in froot, is & granite archway supported by double
eolumns of granite. This is connected with the round part by
a trussed roof, making three archways. The two at thosides
are 10 be used as a driveway, thus enabling passengers to ar-
rive and depart at all times withoat being exposed to the
weather. On the outside of ths round part a stationary aw.
pirg bas been built, which will cover a waulk 10 feet wide,
which i to be built under it. At the northwest corner of
the building is & stone tower, the cap stone of which is 150}
feet from the ground. Above this rises a wooden extension
covered with slate, 40 feet ia hight, and surmounted with &
rod and vane of 18 feet, making a total of 2124 feet. I the
construction of the stone work of the building and tower,
there weore used 600,000 brick, 12,000 tuns of stone, and 3,000
barrels of lime and cement. Near the top of the stone work
of the tower s large clock room has been built. It has not
yet been decided what kind of a clock will be placaed in it
A strong effort is being made to have one with an illuminat-
ed dial.

“The roofs of the two sections are each supported by
eight heavy trusses one end resting on the walls of the build-
ing, the other on the girders running over the heavy iron
pillars placed through the center of the building. These
two roofs are covered with slate, except a part of the two
sides where they join in the center of the building, Over
this part of theroof there has been built a second roof which
begins at the east and west ends of the bulding where it is
about § feet wide, and ascends with a gentle slope to the
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centor of the bullding, where it I8 about one third the width
of the bullding covered by the two roofs, This roof is made
of coverete, and s bullt to catch the snow from the inner
slopes of the two roofs, which would, bat for this, slide down
1o the bottom of the pitch  The two roofs are surmounted
with ventilators ranning the entire length of each. Oan the
top of each is an ornsmental iron ralling, while over the top
of each arch 15 & large vane. The roofs of the ventilators are
covered with 7,200 panes of glass, 12 by 04 Inches in slze,
sot in 300 saahes.”

The offices and walting rooms are convenlently and haod.
somely fitted up, and the whole work reflects credit on the
architects, Messrs. Ware and Van Brunt, of Boston, Maas,
These gentloman, and Me, E, 8. Philbrick, the eogineer,
have dooe their work under some difficulty, as the uniformi-
ty of their design has been broken by the arrangement of
the side entrance for the Boston, Barre, and Gardoer and
the Nashua sod Worcester Rallroads. The Radlroad Gasette,
from whose psges we select the engraviogs, Is our suthority
for stating that this unfortunate arrangement s due to the
mansgers of these two railroads, who declined to accede to
any other plan.

Composito’ Vesscls for the Coast Survey.

There was recently Isunched at Baltimore, for the United
States Coast Sarvey, & '‘ composito " vessel—that is, & vessel
bailt partly of iron and parily of wood. It appears that this
vessel was built upon recommendation of Captain Patterson,
of the Coast Survey, whose views on the subject are of in-
terest in adding to our knowledge of the important questions
affecting the shipbuilding trade. He says that experience
has shown composito vessels te be more economical and more
durable than vessels built either entirely of iron or entirely
of wood, and that this is more especislly the case in our
Southern waters. In the composito hall, the frame and
beams are of iron, and the planking of wood The waters of
the Soathern coast are found to seriously affect iron hulls,
so that after about sight years the iron fails. Five or six
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years ngo two small composito vessels were built for the
Coast Survey, in Baltimore, and they have proved very sue
cessful ; one of these, the Bibb, withstood the terrible cy-
clone which recently destroyed Indianola. She was subject
to its full severity for ninety hours, but passed through it
unseathed. In the perlod of nearly uix years that they have
been afloat, the repairs to these two schooners have not ex.
ceeded $600. Subsequently anoiher composito schooner of
125 tuns was built, and afterwards s composito steamer of
200 tuns, Captain Patterson thinks that this class of vessels
will in time be generally used, on sccount of their much
greater durability than wooden vessels, which much more
than balances the somewhat heavier first cost.

Spontancous Centennial Celebrations,

There s considerable significance in the hearty welcome
about to be given in big and little towns all over the country
to the Centennial year, Prepamtions are making in scores
of cities, villages and hamlets for {lluminations, processions,
salutes, and other sppropriste ceremonies, and we bave yet
to hear of one in which there has been the smallest difficulty
as to the collection of necessary funds.

It is evident that the people everywhere are ready to second
efforts for voluntary and spontaneous Centennial ceremonies:
so evident, indeed, that Congress can do the international
exhibition no greater service than by declaring on the day
of their reassembling that the exercises at Philsdelphis shall
be voluntary and not perfunctory. When Congress shall
have said distinctly that no appropristion of government
money shall be made to the exhibition, the people will ot
be slow to contribute every dollar needed for the proper son-
duct of the enterprise. So long, however, as the commis-
sioners shall depend upon s government subsidy, they can
expect little from the spontaneous enthusiasm of the people.
This element of spontaneity is essential to the highest sue-
cess of the exhibition, and there could be no surer way of
destroying it than that for which the direct sponsors of the
exhibition are mistakenly praying.—New York Eeening Post.
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'03!1!6 lBl'l VISITS TO 'ru CENTENNIAL,
According to present indications,the cost of living in Phils-
delphis durirg the Centennial is going to bebigh. It is but
natural that the citizens will avail themselves of the golden
opportunity offered by the immense influx of transient visi-
tors, and hold temporary sccomodations at prices which will
severely tax the average purse, While this state of affairs
may not work ssahindrance tothe visits of those living with-
in & moderate distance of Philadelphia, and who will there-
fore avoid hesvy travellng expenses, it doubtless will be the
means of keeping sway & Iarge number of others residing
ip more distant parts of the country, and especially working
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men, who will probably be the most appreciative visitors but | not perfoot, at least of such & nature that the Imperfectiony
whose funds to spare for the occasion will be closely Icould be ascertalned,
lmited, It seems to us that, of all classes which, It is ex A caso whereln an incomplete theory was taken as the
pected, will be benefited by the Exposition,the working men | basis of a ealeulation is found in the article already men.
stand first. We donot belleve that any intelligent work- | tioned, in regard to the effects of expansion of the fren in
man ean examine the display without being improved there. | bridges. The data, on which the theoretieal ealealationy
by, and that eoven the dullest individual will leave the|was founded, were obtalned from experiments
grounds with his ideas widened and with some useful know- | the expansion of metals Ly heat while the specimens wers
ledge of the skill and progress of others, in at least his own | not under compression, and thelr contraction by cold when
trads. ot under strain by extension. In order to use such data s
The tendency of the present time is to digaify Inbor,to eon- | the base for calculating the effects of expansion snd contras:
vinee men that to work In not degrading, and that the edu- | tion in iron structures, it will be necesssry that lbon’.‘
eated worker with hands is the peer of the educated worker | ments be repoated, and new coefficlents of expansion and
with brains, Mr. Giadstone In a recent admirable address on | contraction be obtained by experiments in heating and coql.
Sclence and Art, says to working men : ** Blend the beautiful | ing metals while under great strain; in this way we may ul-
with the useful, and the distinction between what is manoal | timately ascertain the law which modifies the Sgures now iy
and what 1s mental will be lost, to the manifest gain of your | use, which must be varied secording to the compression or
class,to the unspeakable benefit of all.” *‘Eunoble your work, | extension which is brought to bear on the expandiog or con-
and It will ennoble you " is the transiation of the above into | tracting metals. Notwithstanding that this expaosion and
shorter terms: but to ennoble or lmprove work without edu. | contraction are excesdingly powerful and sble to overcoms
eation Is impossible; and in that subtle and most effective [ vory great reslstances, it cannot be maintained that such ™
form of education which instructs by arousing the desire to|sistances are without any influence on the amount of expan.
strive and do likewise, the education afforded by the museum | sion and contraction, and it is for the determination of these
of art, and the exposition of other men’s consummate skill, | smounts, for different degrees of resistance, that new exper.
this country has been sadly lacking. With the Centennisl, | iments aro required. This is only & single instance of the
however, begins our greatest aitempt to supply this need, | great work which yet has to be done by engineers in sottling
and by the Centennial is offered to working men of every | the data for calculations as to the strength of materialy, cal.
class, such an opportunity to study and to emulate as no |calations on which depend the success, ndonﬂﬁeuvoll "
other exposition heretofore held has ever paralleled, even in | economical, of the labors of the many great men in the pro.
point of magnitude. We need not argue further to show that | fession of civil engineering.
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what elevates and raises the working men likewise affucts L
the whole community, and that, by benefiting the one, we DRAWBRIDGE INCONSISTENCY.
indirectly, though none the less surely, benefit the other, It has always seemed to us that ne one could stand by the

To come back to the practical side of the subject, It must [ great bridges which span the Hudson river at Albany, and
be sdmitted that, if excessive prices at Philadelphia are going | witness the immense fabrics slowly swing their huge draws
to sct as a prohibition to working men visiting the exposition, | opeu to admit the passage of some puffing little tug not &
and thus act as a bar to their acquiring the benefita referred | hundredth part of the size of the whole structare, without
to, then it i3 not only in the interest of the men themselves, | being struck with the incongruity, if not absurdity, of the
but of those who directly gain by the work, to devise means | proceeding. A passenger train may be delayed on esch bask
of avolding unnecessary expenses. And here we think is sn |of the river, and crossers innumerable may wait as
opportunity for the unions and trade societies to come for- | as they may on each approach of the bridge: all this is of
ward and benefit their members. Some of the unions have | less consequence than the passage of & tow of slow canal
large and influential memberships and possess considerable | boats, or of some solitary sloop or schooner. The Albany
funds. A small tax would greatly sugment the latter, and | bridges are, however, but & sample of drawbridges in gene.
perhaps in this way a sum could be raised to put up and |ral, and the question why draws should exist in & great
maintain buildings especially devoted to working men's ac- | numberof instances, or why should vessels have the right
commodsation. These edifices need be but temporary strue- |of way, applies to the entire class. Once upon a time, when
tures on rented ground, and the charges for occupying them | railroads were not, and the principal traffic of mankind was
should be but slightly above actual cost of maintenance. If |done by water, it was important that the path of vessels h
the large unions would each erect their own structures, and | carrying on commerce should not be barred. Public policy =
the small ones club together and build, all the trades would | gave them aright of way over the stage coach, and bid the S =g
bo represented, and working men of all classes would be |latter wait until the more important conveyance hiad passed.
provided for. For non-union men a slight extra charge, equsal | The Iaw recognized this, and courts in their decisions wisely
to the tax imposed on the society men, might be made, and |sustsined the law in its strict interpretation. Bat as the
thus in the end the unions, besides benefiting all workmen, | times changed the law did not, and justice, proverbially
would profit pecuniarily by the operation. blindfold, was especially so in this regard, and entirely

It would be a wise plan for large employers and societies | failed to perceive that the railroad had supplanted not mers-
to confer with railroads and other transportation compenies, | Iy the stage coach, but the freight vessels as well, and that
and arrange special rates for transporting working men at | rapid transportation was and has been for some time past
prices below the reduced excursion tariff offered to the gen- | the last thing expected by those who ship their goods eia
eral public, and to issue special working men's tickets, to be | river schooner or canal. Consequently justice or law has
bought through employers and societies. In the same way |stapidly persisted in making the railroad train at forty miles
the unions or any association of individuals may erect work- |an hour give way to the sailing craft at four knots, that isto
men’s accommodations and issue tickets for a certain number | ssy, cars loaded with perishable freight perhaps, or impa.
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.| of days' board and lodging. tient pessengers to whom time is money, or the fastmails of

As rogards the action of employers themselves, we pre- | the public, muststand s longer or shorter time on the brick : '
sume that nearly all will see the benefit of affording their |of a river and wait the passage of a schooner Joad of brick &
men a8 much opportunity as possible to visit the Centennia, [or lumber. Why? If there be aoy sound reason for the

Where it is out of the question to afford holidays sufficient | preference, we confess our inability to perceive it.
for all to go, the privilege might be granted to the most| Noristhisall. Although it presumably may be supposed
deserving, or held out as a reward for special effort, It|that,for the protection of their own property,railroad compa-
might be well for those who approve such a course to|nies will avail themselves of the most approved means of
notify their men now that the two workmen in each depart-|avoiding disaster and accidents, the fact nevertheless re-
ment of the works, for example, who should show the best | msins that,despite such means especially adapted to warning
record for attention to duty, etc., between the present time | trains spproaching drawbridges, trains have run headlong
and, say, July1, would then be furnished with tickets to and | into the open "gulf again and again. On most roads engi-
from Philadelphia, and lodging tickets while there, and given | neers are cautioned to bring their locomotives to & full stop at
as many holidays as the employer might fix upon. A report |a certain point just before reaching the bridge; but here is
from these men might be requested on their return, or they | delay again, coupled with the probability of the rule, like .
might be given to understand that each would bo desired to [every other based on human fidelity or prudence, beiog
explain before his comrades whatever be had seen of interest | slighted or neglected.

in their especial branch of trade, Another suggestion webave| If & bridge barred s great harbor, like that of New York
to make is that an employer should, when he is likewise an | for example, or even a less port, where the w”’
exhibitor, and displays some object which, like an engive or | water was of msjor importance, it would be wise togive ves:
steam pump, requires attention and care, instead of keeping | sels theright of way; but such a condition of affairs practh:
one man at that duty, if it be anywise possible, send a dif- | cally negatives the existence of  bridge as a means of cross- i
ferent one from the works every week, or every three days. |ing, since the repeated interruptions to travel would speedily =
In this way a large number of working men may see the Ex- | cause a resort to tunneling or other means, asa ml!!‘ .'
position without the employer's incurring any considerable | far more convenient alternative. It is, therefore, very rarely
expense. that we find the raflroads blocked by drawbridges for
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THEORY AND PRACTICE,

We published an article on page 8 of our current vol.
ume, in which we showed how the results obtained In prac-
tice, in regard to the effects of expansion of iron In bridges,
did not agree with those of the theoretical calculations; and
this is only one instance in which theory and practice ap.
pear to disagres. Some persons go so farasto .:n
they never agree, while others even say that they
agreo. We, however, maintain that they must invariably |«
accord, and that, if this Is not apparent, the practice is de-
foctive or the theory Incomplete, This opinion Is founded
on an experience of many years, by carefully investigs
all cases where such dissgreement appeared to exist;
our falth in theory has proved to be well founded In every
case In which the theory was complete, and the practice, if
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those with them; and in cases where the draw is unavoida-
ble, it is very much easier to signal and warn off & slow #ail-
ing vessel, or even & steamer, than a lightning express train,

~ THE CENTENNIAL EXHIBITION.

«The prospocts of the Philadelphis Exhibition are so

gloomy just now that Its friends are filled with alarm,
Every effort has been made to stimulate the people of the
United States to enthusingm in its favor, but there is a very
‘widesproad feellng noross the Atlantic that exhibitions are
 nuisance; and the requisite funds caonot be obtained for
the completion of the undertaking from a people who refuse
to respond to the most pressing invitations for subscription,
As s last resource, the Exhibition promoters are going to
Congress for a vote of $1,500,000, or, say, £800 000. The ap.
plicants state very plaioly thatit is their last resort, having
failed to get what they need from the people directly, and
that without this aid their enterprise may be limited and de-
layed. There appears thus far to be no party feeling upon
this measure, and probably there will be none, The want
of money is, moreover, not the only trouble in store for
the management.

1t will bs remembered that foreigners refused to send their
goods to America, unless they were permitted to affix the
prices at which they could be sold if admitted duty free.
This point was conceded without much opposition at the
time, but the native manufacturers now find that they can-
not possibly compete with foreigners in price, and they are
now beginning to uster indignant protests agaiast the publi-
cation of any prices. In & word, the protectionists are afraid
that the people of the United States will learn so much at

the Exhibition that they will rise ¢n masss and crush the
party. Already it is rumored that, if the price rule is ad.
hered to, many of the leading houses in the Siates will not
exhibit, while, on the other hand, if the rule is broken, for-
eigners will not put in an appearance. Altogether things do
not look well for the Centennial ; and if we may be allowed
1o use an expressive Yankeeism, it is not impossible that the
whole thing may end in a gigantic ‘fzzle’ after all."—T7he En-

Our esteemed cotemporary is evidently not posted in re-
spectto the ‘“hard pan” of the Exposition. He does not re-
alize that all the buildings are nearly done, that all will be
ready before they are actually wanted, that all the arrange-
ments are complete to ensure the success of the Exhibition,
and that there is not the remotest possibility of its becoming
a *“ great fizzle,”

The Exhibition Company has, it is true, applied to Con-
gress for & grant of §1,500,000, which, if allowed, will be &
convenient plum for the managers, ought to sugment
the greatness of the affair, and add to its renown. But
whether the payment is granted or denied will not material-
1y affect the fact of the success of the Exhibition, since that
is already assured.

In applying for this grant, it has been necessary, we pre-
sume—it is always necessary in such cases—to make use of &
little special pleading. Our cotemporary has probably al-
lowed his ideas of the state of the enterprise to be more af-
fected by this pleading than by the astonishing magnitude
of the works and labors that have been actually realized,
and which, as stated, place the final success of the Exhibi-
tion beyond question.

‘We regret that our British friends have thought it unad-
visable to take any very prominent part as exhibitors; but
wae feel sure that they will flock here in thousands as visi-
tors, and we shall welcome them most cordially. We hope
to surprise them by the extent and extraordinary novelty of
the display. If good old Eagland is not a great contributor,
her people, when they come, will find that her descendants
have not been lacking, and that they have appreciated the
glorious industrisl lessons which she taught them in 1851,

BAMBOO AS A SOURCE OF PAPER STOCK,

The steadily incressing demand for fiber for papermakiog
has driven our manufacturers to the ends of the earth in
search of new fibers. Nota few have looked with longing
eyes upon the wealth of raw materisl going to waste, the
world over, in bamboo thickets; and many attempts imvo
been made to convert such fiber economically into paper
stock,

Mr. Thomns Routledge, a progressive papermuker, claims
that the slow progress made with this plant has been duenot
0 nny inherent unfitness of the bamboo, but to the fact thut
insufficient attention hns been paid to age of material used

Like the asparagus plant, the bamboo is susculent and lon:
der when young, but rapldly becomes hard and woody with
age. When mature, it iy, as all know, exceedingly dense
and in most varieties the outer part is so hard and sillcluu;‘
that it will strike firs like flint. To convert stems at this
stage into pulp, they must be subjected to long-continued
boiling In strong solutions of caustic alkali, at high tempor
atare, under a pressure of ten or eleven ntmospheres ; & pro
cess at once difficalt, contly, and dangerous. :

Mr. Routledge finds that these objections may be obvisted
snd the bamboo mude to furnighed oxcellent fiber Chru|»|)'l
simply by using the plant when young and greon Iinfurc:
the stoms become indurnted and woody, o very mild trest.
ment of alkaline baths, at atmosphoric pressure, sufficos o
digsolve the mucllaginous and extractive compounds com.
bined with the tissues, so that the fibers may he readily sep
arated pure and free, ¥

For muny years Mr. Routledge hus dovoted much time 1o
the investigation of new fibers for papermaking, testing both
shewieally snd practically ay s papermsker nearly oyery

Scientific dmerican.

known fibrous material ; and he does not healtate to say that
10 other fiber ean approach the bamboo in economy of pro-
duotlon, and vory few if any in the quality of the stock it
ylelds for the manufactore of paper. And it has the fur-
ther ndvantage of being practically inexbaustible fn quan-
tity, The bamboo is of extremely rapld growth, snd it
flourishes in every tropical country. Grown under favorable
conditions of climate and soil, it excels every other plant in
amount of available fiber to the acre, and there is no plant
which roquires so 1ittle care for its cultivation and continu-
ous production, The estimated yield ig twenty times that of
flux, hemp, jute, or cotton.

In view of the threatened exhaustion of the supply of es
parto, owing to the greed of the native collectors, the utiliza-
tlon of the bamboo promises to be a great public advantsge,
aven if the paper produced from it falls far short of Mr.
Routledge’s anticipations, The sample furnished—Mr,
Routledge’s pampblet on ** The Bamboo Considered ass Paper-
Making Material " being printed on bamboo paper—shows it
to be fully equal, indeed superior, to much of the common
and cheap nows paper in use, In fineness and strength it
surpasses any made use of by our great dailies, and in color
all but the Herald. Ithas, however, theserious fault of semi-
transparency, the letterpress showing through.

As an essential point in the proposed plan of utilizing the
bamboo for papermaking consists in the use of young snd
proferably freshly cul stems, it will be necessary to have the
fiber prepared where the bamboo grows, thus adding a new
industry to tropical regions.

OUR WATER SUPPLY,

In 1870 the average daily consumption of water in New
York city was 85,000,000 gallons: in 1871, 87,000,000 gal-
Jons; in 1872, 90,000,000 gallons; in 1873, 100,000,000 gal-
lons; in 1874, 102,000,C00 gallons; in 1875, 107,000,000, As
the Croton aqueduct is now used to nearly its full capacity,
the demand for water threatens to exceed ere long the
amount which the aqueduct can deliver.

About 840 square miles of territory are drained by the
Croton river above the dam. On this area the rainfall is suf-
ficient to furnish an average daily supply of 800,000,000 gal-
lons. The actual yield of the river is very much greater,
showing that many of the springs which supply its tributary
streams are fed from without the Croton water shed. Cro-
ton Inke, which covers some 400 acres, has a storage capacity
of 500,000,000 gallons. The old reservoir in Central Park
holds 150,000,000 gallons; the new reservoir, 1,000,000,000,
and the distributing reservoir on Fifth avenus, about 20,000, -
000 gallons: making a total of about 1,670,000,000 gallons.
At or near the sources of the tributaries of Croton river, in
Putnam county, there are many small lakes, some of them
of great depth, which have been converted into natural reser-
voirs by lowering their ontlets. Of these, Lake Glenida
covers 182 acres, and will supply 168,000,000 gallons, when
drawn down 3 feet; Lake Gilead, 122 acres, drawn down 12
feet will supply 396,000,000 gallons; Lake Mahopac, 603
scres, drawn down 3 feet will supply 584,000,000 gallons;
Lake Kirk, 101 acres, lowered 20 feet will supply 528,000,000
gallons; Lake Bairett, 70 acres, lowered 10 feet will supply
108,000,000 gallons; Lake China, 50 acres, lowersd 10 feet
will supply over 142,000,000 gallons: a total of over 2,000.-
000,000 gallons.

Besides these nataral reservoirs, there is an artificlal reser-
voir at Boyd's Corners having a storage capacity of 2,700,-
000,000 gullons, and an unfinished reservoir on the middle
branch of the Croton which will have a storage capacity of
4,000,000,000 gallons. Thus the supply of storage water
amounts to the enormous quantity of nearly 6 000,000,000
gallons, to be increased by the new reservoir to 10,000,000,000.
In 1868 there wore 9 days when the daily flow of Croton
River did not furnish a full supply of water for the city; in
1869, 80 days; in 1870, 107 days; in 1871, 35 days; in 1872,
30 days; in 1878, 100 days; In 1874, 85 days; in 1875, 80
days,

BOIENTIFIC AND PRACTICAL INFORMATION,

THE LARGEST GLASHN CYLINDER IN THE WORLD,

Mr. Thomhs Degonn, of the Union Glass Works in Somer.
ville, Muss,, recently made an enormous glass cylindrical
shade or cover for a statue which is to be exhibited at the
Contennial. The process began by insertiog a long hollow
fron tube into the pot of ‘molten glass, and by oaroful mani.
pulution sbout 76 by, of the latter was caused to ndhere to
the tube, This was then taken to a wooden mold of sewml.
clroulnr form, in which it was rolled a few times by three
men, and thus brought to & white heat. 1t was then taken to
& wooden cylinder plazed beneath the Hoor of the factary :
and aftor it was placed therein, Mr. Degnan began the wn;l('
of fashioning the cylinder to its proper proportion, which he
did by blowing through the fron tube and into ll.m body of
the glass; while at the same time, two men, gulded by a
wave of his hand, ralsed and lowerod the glowing eylinder
gently but quickly until it came forth flnished, and un:m-umd
5 feot in hight and 74 inches in rirvmnfnn-nr«' 4

CLEANSING WATEIL MAINN,

It frequently happens lo iron water mains thut deposits of
rust aro formed, sufficiently thick to reduce umlnrlnlly‘th \
diamoter of the pipe. To clean the interlor, Mr. E. Dod lw‘
an Eoglish engineor, has latoly devised pipe 'ucm l‘..
which operates s follows: The pipe is cut, the scrﬁwr l:)‘ix:'
sorted, tomporary joints are made, and the water Is lun\mi
on at highoest pressure, which drives the ECTAPST OD &t great
speed, In the first experiment, a distance of 800 vuSn of
pipe was thorouglily clegused in 2 minutes and 20 u‘:;nu'h
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CONDENSED MILK FOR CHILDREN.

Dr. Edward Smith, author of an excellent work on
“ Foods, " thinks that condensed milk is not & suitable food
as & substitute for pure milk for infants, It is more fatten-
ing but less nourlhing, and greatly reduces the child’s pow-
er of resisting diseases. Dr. SBmith states that children
brought up on lmpure London-fed cows' milk will resist an
attack of acute disenso better than children fed on condensed
milk

A NEW REFRIOERATOR CAR.

Vory good succeas hag been obtained in preserving grapes
by means of a new refrigerator car which has been recently
tested on the Union Pacific rond. A fan blower attached to
one of the axles forces air through ice, and the blast subse-
quently passes into the car through a perforated pipe at the
bottom. After circulating among the frait, the current re-
turns to the blower and is sgain cooled. The advantage is
the uniform temperature of about 40° Fab., which is main-
tained inside the car.

JADE.

A number of sales of Japanese and Chinese curiosities have
recently taken place in this city, in which were included ob-
jects made of a material little seen in this part of the world,
and about which little is Lhere known. Itis a precious stone,
valuable not on account of its scarcity, because in China and
Burmsh large mines of it exist, but for the grest difficulty
encountered in cutting and carving it, pecesgitating an
smount of patience and manual dexterity rarely found save
among the inhabitants of the celestial kingdom. It is a sil-
jcate of alumina called jade, and is obtained in Tartary,
various parts of Chins, and in the Mogoung districts of
North Burmah. The true jade is hard enough to cut glass
or quartz, and the most valuable pieces are of an intensely
bright green hue, the ordinary material being pink and yel-
Jow. As many as 1,600 men are engaged in the jade mines
of Burmah, and the substance is sometimes found in huge
blocks, which three men can hardly move. The crude frag
ments are cut by means of thin copper disks, used in con-
junction with fine silicious grit, composed of quartz and lit-
tle particles resembling ruby dust. The boring of earrings
and bracelets is effected by & revolving cylinder tipped at
the free end with the same silicious mixture. The Chin.
ese, with their proverbial ingennity, mske an almost perfect
imitation of jade out of rice, the quality of hardness alone
being absent.

AN EXPLOSIVE COFFER COMPOUND.

1t has long been known that acetylen copper is & very dan-
gerous explosive, detonating on the slightest percussion, and,
worse than all, forming spontsneocusly on the copper pipes
formerly employed to convey illaminating gas.

Recently another salt of copper has been prepared, which
forms, when mixed with chlorate of potash, an explosive
which may be used to fill percussion caps, torpedoes, ete. To
a solution of sulphate of copper is added enough hyposul-
phite of sods in solution to entirely destroy the blue color.
Tetrathionate of the suboxide of copper is formed, and dis-
solved in excess of hyposulphite of soda. To another por.
tion of the blue vitriol solution, aqua ammonia is added until
the blue precipitate, at first formed, dissolves to a dark blue
solution of ammonio-oxide of copper. The two solutions are
now mixed ; and after lovg standing, a violet-colored salt erys-
talizes out of the beautiful blue liquor, and it is this sait
which becomes explosive when mixed with chlorate of pot-
ash. The Polytechnisches Notishblatt, from which we obtain
the above, does not state the composition of the violet salt
above referréd to, or the probable reason of its explosive-
ness, whether due to the nitrogen imparted to it by the am.-
monia, or to the large excess of sulphur, which latter sub.
stance, It is well known, when in & free state forms with
chlorate of potash a mixture that dotonates by percussion.

DEEF RED GLASS,

Pottenkofer, who analyzed the intense red glass used in
antique mosnics, proposed to make it by fusing lead glass
with about § per cent of oxide of copper and 8 per cent
protosesquioxide of copper as a reducing agent, In thia
ouse, however, some of the lesd is also reduced, giving
# dark brown or black color to the glass, and henoe Dr.
Kaysor employs borax as the flux. The following propor-
tlons are taken: Clean quarts sand, 60 parts; oxide of cop-
per, 10 parts; protosesquioxide of iron, § parts; ealeined
borax, 10 parts; caleined soda, 10 parts, A high tempers-
ture should be employed during the fusing and reduction
and then it should be moderated to a dark red and kopt'
there some time.  When cold, the red glass will be covered
with & thin layer of green copper glass.

ACTION OF FROTOCHLORIDE OF TIN ON CHLORATE OF
POTANN,

When 2 parts by weight of stannous chloride and 1 part
of potassie chlorate, both in powder, are triturated together in
a porcolain mortar, the mass becomes heated in a fow min.
utes very strongly. Beside chloric acld, large quantities of
vapor of water are given off, and a yellowish white residue
romuing, which, when dissolved in bolling water and allowed
to cool, duposits hypochlorite of potasss in splendid brilliant
crystals, while the supernatant opalescent, milky mother 1i-
quor contains oxycliloride of tin,

TUNGSTATE OF ZINC A5 A WHITR PIGMENT,

: When a solution of tungstate of soda is mixed with asolu.
tion of some zinc salt, the tungstate of alpo is precipitated
#a n snow-white pigment, that covers well and is recommend.-

od Lo urtists that work in oll colors as d ving
ogor the
ence oyer all other white pigwents, . ’”"'
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: IMPROVED HAT-NMAKING NACHINERY.

[ The manufacture of felt is a very simple process, and so
anclent that it was probably in use long before toxtile ma
terials, prepared by the comparatively complicated processes
of spioning and weaving, were Invented. Tradition states
that St. Clemons, the patron saint of the hatters, put wool
on his sandals to protect his feet, which had become sore by
Jong marches; and he found that, after a short time, the
wool became felted together into a fabric. He commenced
making cloth by a similar process, and applied the mate
rinl to the manufacture
of hats. But there is
reason to believe that the
capability, which scme
kinds of bair and wool
possess, of being felted,
was known long before
St Clemens' thme, as felt
goods have been very
long in use in Chins, and
the ancient Groeks and
Romans unquestionably
wore felt hats, i

If the hair or wool is

capable of being felted, ]
if it will adhere togetber :
when subjected to pres.
sure or friction, the pro.
cess is & very simple one,
An examination with a
microscope will at once
tell if the hair is suited
to the purpose: if the
hair be smooth, consist.
ing of & single cylindri.
eal fiber, it cannot be
felted at all ; but the hair B

of beavers, rabbits, hares, s -
and some other animals S
possesses, on each princi. |59

=T

T

]

A

pal fiber, points which = e A-:

project obliquely, as

shown in Fig. 1. When

a mass of such hsir is

moistened and subjected

to; heat, pressure will

cause the oblique fibers to entangle, and in a short time the
hairs will be so intimately conunected that a fabric equal in
durability to a wovengstuff will be formed.

The best liats are made of beaver hair, and hence the
cheap silk imitations of the finer kinds are commonly called
Fig. L—HAIR OF A BEAVER, A8 SEEN UNDER THE

MICROSCOPE.

beavers ; commoner qualities are made from the hair of otters,
musk rats, and other small animals; and others, still infe-
rior, are made from sheeps’ wool, but this requires a treat-
ment different from that for hair, Some kinds of hair, not-
ably that of the hare, needs to be treated with a solution
of the nitrate and chloride of mercury, and argenic
is applied to the skin before the hair is removed,
1o better adapt the hair to the felting operation. A
very excellent felt for hat-making purposes is made
from the fur of & large species of water rat, some-
what resembling an otter; it is & native of South
Americs, and more than & million of the skins are
annuslly exported from that continent for the pur-

Originally hair was felted by’ being pressed to-
gether into & loosely adhering mass, and then sud-
denly plunged into hot water. The heat and mois-
ture caused the hair to curl slightly, and the
oblique fibers to interlock and hold the mass to-
gether in & tough fabric, which was then laid on &
flat surface and repeatedly rolled with & round
stick; it was then dipped again, and the rolling op-
eration repeated. By this means & very solid sheet
of felt was obtained, which, moreover, was quite
plastic, and could be shapen over any smooth block,
and was therefore well adapted for use in making
hats. However, it was long since found that this
process was tedlous and expensive, and it has been
abandoned in all countries where the hat manufac-
ture is of any importance, such as the United States,
England, ¥France, and Germany. In these coun-
tries, where the trade is one of great extent and
yalue, very expensive and elaborate machinery
is employed ; and the method now in use in the fac-
torles was originated by MM. Laville and Crespin,
hatters of Paris, France, It consists mainly in
mixing the hair in & series of large boxes communi-
cating with each other, The hair Is first conveyed
on sn endless belt of cloth to a cylinder, provided
with fans, and rapidly revolved in the first box, in
the gides of which are placed glass windows, through

which the hair can be seen kept in violent commo-
tion by the wicd from the cylinder fans. The finer
hisirs soon adbere together, and the coarser, which!are un.
suited for felting, fall in a drawer In the bottom of the box,

which it Is carrled forward to a pair of rollers, V, which de
liver the bair to a Iarge rotary brush placed In tho lower

part of the case, A, The actlon of this brush Is peculiar,
and it forces the hair through the end of the cane, A, In
which Is & lonz perpeadicular slit, in front of which stands
a cone, C, made sither of sheet copper perforated with holes,
or of fine wire gauze, and covered with a cloth which Is kept

moist The cone is revolved by a vertical axis, and the alr

is exhausted from its interior, through the box.shaped base

on which it stands,

Ll"‘ o .;n;‘ L : AT 4
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by an wair purup. The hair ejected

W pver gr

Fig. 2-IATIER'S FALI[-MAKING MACHINE.

through the slit in case, A, Is attracted to the cone by the
suction ; and the revolution of the cone on its axis soon causes
it to be uniformly covered with a fine felted fabric. The
slit can be closed with a sliding board, by manipulating whicn
the operator is ensabled to direct the stream of hair to any
desired zone on the conical mold, as shown in the epgraving;
by this means, any part of the fabric can be made thinner or
thicker than therest, While the right hand of the operator
is thus occupied, the left hand is applied to the felt to ascer-
tain its thickness and uniformity; and when the cone is
sufficiently and equally covered, the pneumatic action
is stopped, and the felt is covered with a wet cloth, or,
better, a tightly fitting copper cone, similar to the one within
the felt. The cones and the felt are then taken away to-
gether, and plunged into = bath of hot acid, which (as before

described) causes the hair to become so coherent that it may

Fig. 3~HAT yMOLDING AND SHAPING MACHINERY.

ds. But the felt requires to | £/t alone, none could be suggested as more appropriate than
done by a mechanical pro. [ one which confers & benefit on the recipiont every woek in

safely be lifted away from the mol
bo made still more dense, which Is

[January 22, 187%6.

After the hat In thus made, it needs to be shaped, dysd,
and finished, the last operntion congisting of polishing, lron.
ing, and trimmieg. The polishing Is done on & machine

| represented in our Fig, 3, the conical folt being drawn over

a metal form and manipulated till it fita tightly., The edge
or brim is then worked into shape, and trimmed 10 the pro.
per dimensions ; the hat is then placed on & rapidly rotating
block, F, and a wire brush is pressed against it 1o remove
superfluous hair. Pumicestone is applied to smooth the fab.
rie, and sealskin to produce & polish. The lower side of the
brim is finished by put.

\ ting the bat, inverted,

in a hollow form, the

rim resting on a projes.
tion. The loose hair s
removed by an afr blaas,
through pipes, T, by
which the hat is kept
free from dust, ete,
while under treatment

Although this system,
somewhat varled apd
improved, Is in use i
this country, the hat.
meking operations haye
never been exhibited in
aoy of our industrial ex.
positions. The process
was thown in Paris, Iy
1807, and 1n Vienna, g
1873, and was in each
case s very interesting
end attractive displsy,
fivished hats being
placed before the spes-
tators in 15 or 20 min
utes »f-er the commencs.
ment of the operation.
Good practice, however,
requires wuch more
time, 8s the dye'ng and
subsequent drying are
tlow processes; and if
the falt be hurriedly
~ made, it will not
much durability. Ifany
of our hat manufacturers have sufficient enterprise to exhibit
the system at the spproaching Centennial Exposition, they
will be likely to inter¢sta very large proportion of the mil.
lons of visitors who are expected to throng the buildings.

—-
A Seansible Onbhristmas Present.

The Studebaker Brothers Manufacturing Company, of
South Bend, Iud., deserva credit for a very sensible as well as
generous proceeding. Just before Christmas, they printed &
little circular which was distribated among the seven hun.
dred employees of the concern, and which reads as follows
** [n view of the approaching New Year and the coming Cen-
tennial Anniversary, it is our desire to present 1o each of you
& copy of some weekly paper (such as you may select) for the
year 1876 The year itself will be a memorable one, and full

of incioents and interest to youall. Wae feel also that it will

tend to encourage in many of you an increased
desire for information, and will be altogether bet-
ter appreciated by you than the ordinary gift of s
Christmas turkey, to be eaten and forgotten.” Of
course the workmen took advantage of this Jib-
eral offer, and as one result a club of new sub-
scribers appears on the rolls of the ScrExTIFIC
AMERICAN.

The company suggests that we may approve
this course. Wae do, cordially; we wish more
employers would adopt the same plan. We have
repeatedly advocated it, and pointed out that em-
ployers can do their workmen no better service
than to render accessible to them the wesns of
gelf-education and improvement, This benefits
the men directly, for it gives them information
both instructive and valuable, and at the ssme
time indirectly, though none the less surely, ben
«fits the givers themselves. Half the strikes and
Iabor troubles between employer and employees
bave for their basis an jgnorant unreasoning spirit
existing among the Iatter. Open up the avenues
of knowledge; put in the men’s way the news
pipers, whereby, under the guise of self-enter-
tainmens, they are really educating themselves;
and, our word for it, there will be very much less
heard of obstinate controversies and uprisings
To give a man a newspaper which keeps him
posted as to the progress of his fellow beings,
which tells him of pew ideas and thoughts, is ©
1ift him superior to his dull routine of every day
work. By so doing, you give him something to
think about, something which carries his mind
{ar beyond the narrow horizon of his every day
existence, and perhaps leads bim to the develop
ment of new and useful ideas engendered in his
own brain, Employers will find money thus ex-
pended well Ixid out; and certainly, viewed as &

P S —

from which they are readily romoved. The mass of finer | cess, & kind of kneading belog performed upon it by wooden the year.

=
hair is then placed on a felting machine, called in French | blocks in s machine. This not only condenses the fibers, i -
wne batisseuse. This is done by women, as shown In our Fig. | but causes the cone to diminish In size, till it is sometimes | Wira four welghts of respectively 1 1b,, 8, 9, and 27 Tbs

%, who spread the hair on sn endless belt of linen, T, by |less than one third of its origioal dimensions. any number of 1bs. from 1 to 40 may be welghed.
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THE KNOWLES HORIZONTAL MINING PUMP,
An necidental Intorohwage of the engravings illustrating
our article on the Knowles stonm pump, in our lssus of Janu.

ary 8, exhibited a out of
a different stylo of pump
from that intended to be
described, in connection
with 5o much of the de-
seription as relates to Fig.
6. 'The present lllustra.
tion represents the correct
double acting plunger
pump referred to, The
absence of joints at the
water end is here clearly
observable. The various
parts are accessible, and
there is & novel arrange

ment of valves, by which =

not only the wvalve, but

also the valve seat, is in.

stantly removable by sim-
ply unscrewiog the cap
nut. These pumps wre
now working on lifts
equal to 1,600 feet verti.
cal column without caus

ing shocks or pounds of any deseription, Full details re- | ran at from 4 to 20 miles per hour. A cow u@er is pro-
garding the mavufacture and trinl tests of these excellent | vided, and suitable devices arrapged for attaching cars.

to streot car compnnies,

Feientific American,
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the maohine will bs from 2,800 to 4,000 1bs., and that 1t will

e e

and that its use would be productive of a vory large saving
He also states that the welght of

THE KNOWLES HORIZONTAL MINING PUMP.

wachines are given In the article above mentioned.

STEAM HORSE FOR STREET RAILWAYS.
Mr. 8. R. Mathewson, of Gilroy, Santa Clara county, Cal.,

has recently devised a new motor for street cars, an illustra-
tion of which is given herewith. The fol-

lowing description, by the inventor, will
explain its operation: “ The design is to
make a machine resembling a horse in
form, so as not to frighten the horses on the
streets. To this end the form shown is
chosen. The motive power is steam, gene.
rated in a tobular boiler of from four tofive
horse power, located inside of the horse
and forward of the cab. This drives a ro-
tary engine of my own patenting, which
is geared to the driving shaft of the ma.
chine. I also propose the use of gas as
fuel,s0 as to do away with smoke.
steam is condensed in cold water carried
in & tank of sufficient capacity on top of
the cab, Gas Is compressed in suitable
tanks to a pressure of from 80 to 100 1bs.
per square inch, and is used as fuel. The
boiler is so constructed as to receive asup-
ply of bot air to feed the flame, the gases
from which, after passing around the boil.
er. are conducte! around the engine to pre.
vent loss by condensation, The water is
forced into the boiler from the condrrsed
steam chamber, The eogine is provided
with & brake capable of stopping the appa.-
ratus within & space of twenty feet, while
ander & speed of eight miles per hour.”
The inventor points out that the engineer
could easily control the machine, and also
collect fares and perform other duties usu.
ally done by conductors. He claims that

The

A sigoal bell is fixed above the horse’s head; ard a lan-
tern in front serves as a head Jight to give warning of its
approach, when the machine is ruoning on dark streets at
night.

For further information, address the inventor as above

paper moves

circular wire

The Type Writer.

At n recont meeting of tho Bociety of Arts, London, &
muchine way exhibited, intended to enable persons to write,

or rather print, without
using & pen. The Jour-
nal of the Bocietyof Arts
#ays:

The machine in appear-
ance somewhat resembles
an ordinary sewing ma.
chine, being mounted on
a stand of the size and
sppearance of & sewing
machine stand. In front
there Is a keyboard with
the letters of the alpha-
bet, numerals, etc., upon
it; and on pressing one
of the keys, a small Jever
bearing the corresponding
letter is caused to strike
sgainst a ribbon saturated
with a prepared ink, over
which the paper is held
oua roller. Each letter
strikes in the same spot,
but the roller with the
a space forward after each letter, so that it

appears oo the paper in its proper place, The mechanism is
very simple, the levers carrying the letters being actuated by
a similar srrangement to that of s piano, and strung on s

so that they all strike into the centre of the

circle. By the action of a treadle, as soon ss & Jine is finished,

MATHEWSON'S STEAM HORSE FOR STREET RAILWAYS.

the roller is traversed back to its original position, and at

at the same time it is revolved one tooth of a
ratchet wheel, so as to bring & fresh line under
the operations of the apparatus. The type is
all small capitals, and the printing is perfectly
regular and even. It is stated that, after a
little practice, any person can work twice as
fast as an ordinary writer, and that a skilled
operator can gain a very much greater speed.
The machine can be used for manifolding
with the ordinary thin paper and carbon paper,
some nineteen or twenty legible copies being
obtainable. It is an American invention, and
has been brought out in London by the Rem-
ington Sewing Machine Company.

[Our cotemporary is correct in stating that
the improvement originated in this country
It is the invention of Mr. A. E. Beach, of the
ScrexTIFIC AMERICAN, patented here in 1856,
in which year the American Institute awarded
its gold medal for the exhibition of the instru-
ment at the Crystal Palace, this city. The
invention is rapidly comiog into use in all
parts of the world. The original patent has
expired. The machine as now made is very
effective, and fully realizes all that is said
above.—En. ]

et ——
Hydrated Cellulose,

It bas long been remarked that, under the
influence of acids, cellulose becomes extremely
friable. Paper bleached with a too large ex-
cess of chlorideof lime, and linen subwmitted to
the action of salphurous acid, which transforms

the cost of running the apparatus will not excesd one dollar | (P, 0. Box 110), or Lavi Doane, Esq., San Francisco Genaral | itself into sulphuric acid, may by the least pressure be re-

per fifteen hours, that it may be very cheaply constructed, | Post Office, San Francisco, Cal.
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periments, coneludes that this trausformation Is due to the
fixation of an equivalent of water by the cellulose, and ho
hins produced the hydrate synthetioally, It Is & white suba
stance, very easily pulverized. M. Girard conslders that
this hydration of cellulose plays an important part in the
economy of nature, and that the production of rotten wood,
ulmine, and ulmic scid is always preceded by that of the
newly discovered hydrate.

o
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The Manufncture of Saltpetor,

The niter beds of Chill yield an Inexhaustible supply of
nitrate of soda or Chill saltpeter, but this compound is, un-
fortunately, unsuited for most of the purposes to which its
analogue and near relstive, nitrate of potash or common
saltpeter,is employed in the arts.and especially in the manu.
faoture of gunpowder. The immense deposits of potash
salts at Stassfurt and Kaluss furnish the means of convert.
ing the inexpensive nitrate of sods into the highly impor-
tant nitrate of potash. The following description of & salt-
peter manufactory at Semwmering, near Vienna, as given by
8. Pick, will prove interesting as anexample of the contriv
ances usually employed and the magnitude of the operations.

1. Raw materials: Chloride of potassium from Kaluss and
Stassfurt, containing not less than 80 per cent of the sals, is
employed. That from Kaluss is very pure and perfectly
free from magnesium salts; itis also better to work, because
it is not calcined so hard, while the Stassfurt salt often comes
in hard lumps which are difficult to decompose. The poorest
quality of Chili saltpeter contains 93 per cent nitrate of sods;
generally the gusranteed 05 per cent is all there. It is kept
in & magazine lined with asphalt, the floor of which has an
inclination toward one side of 1 in 100. Along this sideisa
gutter, likewise covered with asphalt, which leads to a vat,
where the Iye is collectad that drsins from the saltpeter,and
which is more abundant in winter. The sacks, from which
this salt has been poured out, still contain 22 to 33 1bs.
each of salt, and are washed out in vats connected with each
other like & Shanks' apparatus, four constituting a battery.
Assoon as thelye, which is of a dark brown color, marks
42° B., or 1'41 specific gravity, it goes into the factory.

2. The manufscture: The factory is so arranged that the
liquids shall flow down automatically as much as possible;
hence the reservoirs for water and Iye are at the top, some-
what lower down are the dissolving vats and refining aad
evaporating vessels, then follow the salt filters,the crystaliz-
ing pans, and the basins for lyes, from which they are
pumped into the highest reservoir again. These basins are
on the ground. The room where the crysialization takes
place is also coversd with asphalt,so that what spstters
over can easily be collected.

The decomposition of the chloride of potassium and ni-
trate of sodn is conducted in round cast iron vessels, 8 feet 4
inches in diameter and 6 feet 8 inches deep. They are coy-
ored with strong cast iron lids made of three segments and
bolted together, A man hole in the lid, which can be closed,
permits of the introduction of the raw materinl and lyes,
From another opening & tube 6} inches in diameter carries
off the vapor, and conveys it under the double bottom of the
mother liquor reservoir. Through the middle of the lid
passes the shaft of the stirrer,which consists of three hori.
zontal arms. The heat Is communicated by a stout coil of
copper steam pipe 24 inches diameter, making 8 windings
quite nesr the sides and representing a heating surface
of 1074 square fest, The joints are made tight with red
red lead or plates of copper, csoutchoue, paper pulp, and
lJead Jute last but a little while, To draw off the solution
with the chloride of sodinm formed,there is & cock of 4 inches
opening, which can be blown out by means of a swmall steam
cock sttached near the top. Beside this, there are two open
1 inch stesm pipes, opening into the bottom of the kettle on
opposite sides, which serve to blow out the last portions of
the salt and liquor st the end of the operation; and also, if
the stirrers got fast and will not move in consequence of
putting in the raw material too rapidly,they help to set it in
motion. In case the heating worm requires repairs, the so.
lution csn be heated with direct steam from these pipes.
These dissolving vessols are also employed for evaporating
the lyes, and the course of the operation is as follows:

The apparatus is filled with lye which Is evaporated to
60" B. (1'53 wspecitic gravity.) During this time much
chloride of sodium separates, and the lyo, as soon as it be
comes concentrated, begins to fonm, but this is oasily
avolded by putting In some oll. When the lye has about
reached the required concentration, and has fallen to the
leval of the first or second worm, decomposition takes place,
The crude material s brought to the top of the apparatus by
means of & rolling chalr, in iron tilting carts and emptied
into it through the man hole. The Chill saltpeter is put in
first and then the chloride of potassium, It must be put in
gradually, beeause, if it is thrown in too rapidly, It stops the

wtireer,  ¥rom 6,000 to 7,700 1bs. of nitrate of soda and the
oquivalent quantity of chloride of potsssium are decom
posed in one operation. After putting in the crude materisl
it Is boiled for half an hour; then the total contents of the
boller are drawn off into the filters belonging to each dis-
solving vessel, Thess are wrought iron vessels, § feet 4
inches square and 6 feot 4 inches ceep, At the deepest point
each has a discharge cock 8 inches In dismeter, which has,
Ilke that in the dimsolving vesasl, & steam cock attached.
About 4 Inches from the bottom Is & wooden bottom plerced
with holes and covered with linen, It rests on strips of iron
riveted to the sides. In tho space between the two bottoms
i & stesw plpe to warm the filter before uslng and to keep
the wash water hot, Ths solution remsins In this filter 2
or 8 hours; the salt settles o the bottom, and the solution
flows off clear Into the crystalizing vessels; It has now a

density of 1:03,0r 66* B,,at & temperature of 208° Falh, The
snlt which remaing In the filter, and which still contalng 12
to 20 per cent nitrate of potash,is next covered with lye frowm
tho dissolving vessel, which ls filled with mother lHquor and
heated, Tn a short time it is drawn off, and has a density of
45" to 60° B., and 1s run with the other solution directly
into the orystalizing vessels. For still further washing the
salt, which still contains 6 to 8 per cent of saltpeter, those
Iyos are nsed which were obtained by the previons operation
of washing the sult with water. These lyes are collected in
n rocelver which stands at the same hight as the resorvoir
for mother liquor. In the reservoir is a 6 inch copper pipe
which conveys exhaust steam from the engine and raises the
temperature to 176" Fah., and thus produces n not inconsid-
erable evaporation and separation of chloride of sodium.
In this reservoir are received all thelyes which are saturated
with common salt, but are weak in saltpeter, and have a
density of 25° to 80° B. As a rule the salt is washed twice
with this, and after the second washing it has a density of
86" B., and is put with the mother liquor for evaporation.
After washing with weak lye,the salt still contains 45 per
cent of saltpeter. This residue of saltpeter is removed by
rinsing it two or three times with hot water, and the solu-
tions thus obtained are collected in the reservoir above de.-
scribed. After the second of thess washings, the remaining
salt is heaped up to drain; the dry sait is then removed from
the filter, and the remaining inconsiderable wet residue goes
through sgain with the next batch. The salt when finished
contains 0°6 to 0'9 per cent nitrate of potash,say 6'5 per cent
saltpeter and 6°5 per cent water. It is stored in & magazine
lined with asphalt, where a good deal of liguor runs off and
is collected in a buried reservoir. On account of the large
amount of nitrate of potash, it is worked over, so that a con-
siderable part of the saltpeter whioch was not washed out of
the salt is recovered. The author found from 7 to 13 per
cent in this liquor.

The solution of saltpeter,made from chloride of potassium
and Chili saltpeter, flows, through half round wrought iron
gutters provided with sieves, into the crystalizing veassels,
They are all provided with mechanical stirrers of two differ-
ent constructions, part round and part quadrangular.

The quadrangular reservoirs, formerly used for another pur-
pose, vary from 8 feet 4 inches to 12 feet 8 inches in width
and 10 feet Sinches to 24 feel 7 inches in length; and they
are 2 feet 7 inches deep. They are provided with pendulum
stirrers, making about 12 oscillations per minute, These
have the advant ige of requiring but very little force, but need
n attendant, siy ons man for all the vessels, to remove the
altpeter attached to the sides of the vessels. It is also una.
voidable that, on the bottom, where it is impossible to re-
move it, a solid crust of saltpeter should form, which does
not permit the mother liquor to run through.

The round crystalizing pans are of wrought iron, 13 feet
5 inches in diameter and 2 feet 10 inches deep, and the bot-
toms are fsstened by sunken rivets. They are provided with
stirrers atttached to an upright shaft.

‘When cold,the mother liquor is drawn off ; it flows, through
cast iron gutters united by flanges, into an iron reservoir
placed lower down, from which it is pumped into the reser-
voir on the top floor for evaporation. This reservoir is not
heated by the escaping steam from the dissolving vessels
slone, but algo by the exhaust steam of the engine after it
has passed through the lye used to wash the salt. The cold
mother liquor should properly have a density of only 85° B.;
usually it stands at 87° to 88°, especially in summer. This
is because of the chloride of magnesium in the Stassfurt
chloride of potassium, which sollects in the mother liquor and
increases its density, and also because a small excess of
Chili saltpeter is used to make the decomposition easier. One
hundred volumes of mother liquor contains:

Nitrate of potash. ........... 2040 256 2640
Chloride of sodiam....co ... 2572 142 1718
Sulphate of soda.......oc.... 181 106 1'81
Chloride of magnesiom........ 210 620 819
Nitrato of 8048 .. .ucveannvy =— 196 7190
Todide of sodiom. ............ —_— _— 076

No. 1, a mother liquor of specific gravity 1-348 at 66°; No.
2, a mother liquor of specific gravity 1305 st 544" ; No. 8, &
mother liquor through which about 11,000,000 1bs. of Chili
saltpeter had gone.

The crude saltpeter which orystalizes from solution still
containg & considerable amount of chloride of sodium, from
which it must be freed before refining. This s done by wash-
ing it with the lye resulting from rinsing the refined saltpeter,
and which i likewise collected In a reservoir. After washing,
it #till contains 08 to 2 per cent of common salt. Recently
this salt was dried and put on the market as a fertilizer; but
notwithstanding its usefulness as such, Its comparatively
high price prevents it making & rapid inroad,

In order to fres it entirely from chloride of sodium, It i
rofined, This takes place in one of the dissolving vessels,
which is used exclusively for this purpose, the solvent being
the wash liquor of the refined saltpeter. A solution is made
of & denaity of 50" or 61* B, hot, This solution runs through
the filter belonging to this dissolving apparatus, remains
there two hours,and runs perfectly clear into the orystalizing
vessels. As these are of iron, the saltpeter that orystalizes
out of them has a yellow appearance; to prevent this 8}
ounces ultramarine susponded in water is mixed in the so-
lation with each 10,000 1bs, of saltpeter. When cold, the
mother liguor is drawn off, and may olther bo used to wash
the crude naltpeter or evaporated as occaslon requires,

Tho saltpeter that crystalizes out of this contalns from
1o § of one percent of common salt. A small amount,in solld
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pleked out and again refined, while the rest of the saltpeter
I thrown on the adjscent filters aud covered with water,
These filters are of wrought iron lined with thin sheet cop-
per, b feot high and 8} feet long, have perforated doubls
bottoms covered with linen cloth, and are provided with
& diecharge cock. The first rinsing is made in this way ;
the cock is closed, and enough water run in to completely
cover the saltpeter; after & fow hours, the lyeis run off
clean, and o gecond washing with a little water suffices to
render the saltpeter perfectly free from chlorine, The wasl.
Ing Is stopped as soon as the wash water shows & denslity of
10" to11* B. The crystalization of the refined saltpetor takey
place exclusively in the round pans above described, and
from 10,000 to 11,000 1bs. of saltpeter is crystalized at once,

When liquor no longer drips from the saltpeter in the
filters, it is dried, and then contains from 2 to 2 per cent of
wator. The drying vessel is a circular pan, 8 feet 8 inchey
in diameter and 10 inches deep. The cast iron bottom |y
planed on the upper surface and cast hollow with steam
channels through it for hesting it. The dried msterial iy
taken out through a hole in the bottom 6 inches sqoars,
which is usually closed by s slide. In the center of the dry-
ing pan is an upright shaft, protectad by & ring from contact
with the saltpeter to be dried. This carries a series of
knives which sre pressed agsinst the bottom by mesns of
springs; it also has a scrsper, movable vertically to push the
dried saltpeter towards the discharge hole; and finally there
is a conical iron roller, covered with shest copper,in & frame
that turns with the shaft. This roller is to crush the larger
balls of saltpeter.

When the saltpetér is ready for drying, it is conveyed in
tilting cart to the drying pans and dumped into them, whils
the stirrer is set in motion, the discharge slide closed,and the
scraping plate raised up. The stirring knives, by their mo.
tion, spread the saltpeter evenly over the heated bottom,and
at the same time prevent its burning, while the heavy rollers
crush lumps that are caked together. When the saltpeter iy
perfectly dry, the discharge hole is opened a little way and
the saltpeter falls slowly through into s shaking sieve,
through which the powder salone falls into & wooden box,
whence it is transferred by a copper spiral into a wooden
trough, and is then carried by an endless chain elevator to
the top floor and emptied into barrels. When the drying pans
are almost empty, the slide is opened rll the way, and the
scrapiog plate let down so as to sweep the remainder of the
saltpeter to the opening. It is impossible to entirely prevent
its burning fast and forming crusts, and hence,every 10 or 12
hours, all the burnt saltpeter must be pounded loose. It
breaks off readily in large plates. This apparatus, which
is also employed in Stassfurt for drying chloride of potas.
sium, has & large capacity; the four pans will easily dry
33,000 1bs. in 24 hours.

Besides this powdered saltpeter, it is also made in sticks,
but only in small quantities. Itsuses are very limited; it is
principally in demand by metal workers, who think its erys.
taline form a guarantee of its purity.

Refined Chili saltpeter is also made in large qusntities and
is chiefly employed for pickling mest; it is mostly in large
crystals. For this purpose Chili saltpeter is dissolved in the
apparatus used for refining other saltpeter, to & concentra:
tion of 44" to 45" B., then filtered and crystalized in covered
vessels protected on the sides from cooling. As the Chill
saltpeter is, besides, very pure, the mother liquor can fre.
quently be used for fresh solution.— Polytechnisches Journal.

Recent Bull'oon Ascoent.
MM. Albert and Gaston Tissandier made s balloon ascent
from Paris lately, and after s three hours' trip alighted near
Tlliers, about six miles from Paris. At 800 meters above the
ground they entered a solid stratum of cloud 700 meters
thick, the temperature being four degrees (centigrade) below
zero, At 1,500 meters altitude they passed through a suc-
cession of lce crystals, a galaxy of little hexagonal stars,
which danced round the car and sparkled in the sun, These
did not exist in the lower stratum of cloud, but were sus
pended in the atmosphere over an expanse from 150 to 200
meters thick. The temperature here was at zero, and higher
still it was at six degrees, the masses of white cloud below
appearing like Alpine glaciers. Cumuli clouds were per<
ceived overhead at about 2,800 meters altitude, bus the
aeronauts did not go bigher than 1,700 meters, about 1 mile.

The Dutch Exhibit at Philadolphin.

The Duteh Government will show at the Centennial Exhi-
bition ® collective model illustrating the progress made by
Holland in hydraulic engineering, and conslsting of groups of
modols of the principal great reclamation and other works
undertaken by the State. them will be shown the
Haarlem drainage, the new canal, the Dordrecht steel bridge,
the Kuilenberg railway, a new steam pump, copper models
of sluloes, rellof map of the Zuyder Zoe, ote, The objects.
are now being shown to the public before belng packed for
Amerlea.

ro#1T10X,—We have received a copy of the roles d;’-
mium list for this exhibition, which in to be opened in New

classes of goods in which competition In invited

numerous,

. -
T arteslan well at the Colller White Lead
Louls, Mo , has attained & dopth of over 700 f

of which depth has been through llmestone.
but slightly above the encrinitial lmestons,

through but lttle of elther sandstons or chert.

lumps, adheres to the testh of the stirring wheel; this is

commenced In the Jower Archimedean limostone.
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SoUTHKRN STATES AGRICULTURAL AND INDUSTRIAL EX-
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Orleans on February 20, to remaln open for ten days L. AR
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LINING OUT A DOUBLE EYH,
After meaguring the dimensions of a double eye to ascer-
taln if ther Is, upon the outline, surplus motal sufficlent
to permit of its clearing up all over, we apply an L square
‘ the outside surfsces, and a T square, with the blade
between the jaws, to test {f the inside and outside facesare
at about a right angle to each other, or if the marking will
have to be thrown to one side of the work to accommodate
a want of trath in the latter, Presuming that, as is usually

the case, the work is reasonably near to being true, we pro-
ceed as follows: Placing the double eye upon the marking-
off table, as shown in Fig. 192, we block up the stem end
with the pieces of wood, B, so that the horizontal faces of
the work will stand about true with the surface of the ta-
ble, the manner of testing the same being shown in Fig.
108, A representing the marking-off table, and B the scri.
bing block, with the needle placed so that the point of the

1

bent end barely touches the surface of the work. The ope-
ration is to move the scribing block from end to end of the
work and on both sides of it, packing it up until the upper
surface i3 level, and taking care, if the work does not lie
level and steady upon the table, to insert wedges in the ne-
cessary places 5o that the work will lie Airmly and not move
during the operation of marking. If there are projections
upon the face of the work which rests upon the table, as is
the case in our double eye, It is necessary to pass the scri-
bing block along the under as well as tho upper surface of
the work; and it the two vary much, we may choose the
one that is most true with the other surfaces of the work
and set it true; or if, In such case, thero would not be enough
metal to clean up the work on both sldes, wo must divide
the difference between the two. We then put between the
Jaws of the double sye, the center piece, C, and find the
center of the jaws, as shown by D; then, setting a pair of
compusses to half the required width between the jaws, we
seribe upon both the jaws the segments of a circle, E and F,
using D a8 a center; then opening the compnases to allow
for the requisite thickness of each jaw, we mark the seg-
ments of & circle, G and H; and again setting the compasses
to the requisite thickness of hub, we mark the segments of

_—
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a circle, [and J, We now take & scribing block, and, setting
the polnt just to lntersect the extreme dlameter in each caso,
we draw the lloes, K and L, Mand N, and O and P, thus
defining the widths and thicknesses of the jaws and hubs.
We then set the seriber polut even with the center, D, and
then draw the llue, 8 8, which should run s long way up the
stem of the double eye, beosuse tho shortness of the other

Seientific Dmerican,

work true by them, and 8 8 is made long to supply the de-
ficlency. After setting the compasses to half the required
thickness of the stem, we mark, using the line, 8 S, as &
center, the segments of a circle, Q and R, and from them
mark the lines, T and U, which define the required thick-
ness of the stem or rod of the double wye. Our next opera.
tion will be to mark off the hole and the circle of the hub,
which is dono as shown In Fig. 104, Setting the eye upon
the marking-off table, A, we wedge it upright, as shown in
view 1, by the wedges, B;applyiog the blade of an L square
to set the line, 8 8 (In view 2), true by, we mark off on each
side of the double eye the center of the boss or eye, and
from that mark off the circles, V and W, denoting the
finished sizes of the hole and the eye; then setting the scri.
bing block needls point even with the center from which the
oircles, Vand W, were struck, we mark on the center plece,
(shown in view 2) the line, X.

We have now to complete the marking-off of the face
shown in view 2, Fig. 194, which could not have been done
before, because there was nothing determinate wherefrom to
mark off the half oircle of the outline between the jaws.
Placing the double eye upon the table, as shown in Fig. 195,

195,
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and blocking it up so that itlays level with the face of the
marking-off table, and with the face that has been marked
off uppermost, we insert between the jaws the center piece,
B. We next mark from the center, C, the requisite distance
of the crown of the curve, between the jaws, thus obtalning
the center mark, D, from the center, C; and setting the com-
passes to half the required width between the jaws, we use
D as a center, and mark upon the center piece, B, the center,
E, and strike the half circle, F F, which completes the mark-
ing between the jaws. Our next procedure is to mark off
the segments of circles, G, G, which are struck from the
centers, H, H, respectively. Then taking the block of wood,
I, which should stand at about the same hight from the
marking-off table as does the body of the double eyes, and
setting the compass to the required radius, werest one point
on the circle, G, at about the point, J, we strike the mark,
K; then placing one leg of the compasses at about the point,
L, we strike the line, M, the junction of the lines, K and M,
forming the location of the center from which the segment
of a circle, N, is marked. Placing the block of wood, I, on
the other side of the double eye, we repeat this latter opera-
tion, and the marking on that face is complete.

After defining the outline of our work by light center
punch marks, we pass it to the machinist’s hands to be
turned and cut down to the lines, after which we place it
upon the marking-off table in the position shown in Fig,
106, A representing the table. At each side of the double

Figr.196.
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eye we place a conter plece, B, and mark thereon the center
of the hole with the compass callipers. We then find the
center of the shank, C, and, wedging that end up with wood
as shown, we sot the needle of the seribiog block even with
the center of the hole, and so adjust the double eye with
wodgos that the needle polot will strike the center of the
hole marked on B, on each side, and also the center, ¢, where.
upon we may murk the line, D theo setting the compasses
to the requisite distance, we mark from the center, (', the
sogmonts of circles, K and ¥, and from the center, @, the
segments of clrclos, H and 1: and resetting the double eye
80 that the needle point of the seribing block will intersect
the extreme outline of H and E, we draw the line, J; re
peating the operation oo the under side, we produce the
line, K, and the operation Is complate. The curves, L L,
are made to » gage, such as is

' ( shown In Fig. 107; it is made

b '.ll 191. of sheet iron about one wix.

i s teenth of an Ingh thiok,
; 4 the outline belog carefully
o marked out and filed up neat

ly, the corner, A, belng made
of the necessary swoop, and
the hole, B, belng used to
hang the gage up by, It s
pr well to have an assortment of
A such gages for use in linlog
oul, as well as for use as
guldes to the machinist In cut.

lines, running parallel to it, renders; it difficult to set the

ting out the curves or sweeps
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When & double sye Iv forged ssparate from the rod, the in.
tention belng to weld It to 1ts rod after the finishing Iv com-
plote, which method i3 adopted for ease in handling the
double eye, and becsuse it can then be operated upon In &
stusll 1athe or shaping machine, the end of the cut on the
stem should be beveled off, as shown at A, in Fig. 108, and

]v‘f'71,93.

not left square, as denoted by the dotted lines at B, because,
if the corner be left square, the jar of the blows given in
wolding the double eye to its rod would csuse the metal to
bend in the neck, C, and the resetting with the blacksmith's
flatter would be lisble to jar the eyes or jaws of the double
eyo out of true one with the other. Furthermore, if the
body of therod is intended to be forged down to the finished
size, and either left rough or merely ground and polished by
the grindstone and emery wheel, leaving the corner sharp
(as shown at B) would cause the forging to leave a mark
round the body of the stem, at C, giving it tbe appearance
of being cracked.

To assist the operator in marking out, the centers from
which all curves and circles on detail drawings are struck
should have & smal] circle in red ink marked around them, and
n dotted red Jine marked from the center to the circle or seg-
ment of circle struck from it, as shown in Fig. 105, If the
double eye is, however, intended to have an offset, as shown

53'7190. _‘r]
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in Fig. 199, we draw from the centers, C and D, the line, A;
and setling the compasses to the amount of the offset, we
draw the segment of a circle, E, using the line, A, as a cen-
ter; and from the extremity of that segment, we draw with
the scribing block the line, B, which will represent the cen-
ter line of the stem of the double eye, the rest of the opera-
tion being as shown in Fig. 192, and described in the accom-
panying explanation, from the point at which the line, S S,
in that figure was drawn.

Rising In the World.

Experience continually contradicts the notion that a poor
young man cannot rise. If we look over the list of rich
men, we find that nearly all of them began life worth little
or nothing. To any person familiar with the millionaires of
the United States, a score of examples will ocour. Oun the
other hand, the sons of rich men, who began life with the
capital which so many poor young men covet, frequently die
beggars. It would probably not be going too far to asy that
a large majority of such moneyed individuals either fail out.
right or gradually eat up the capital with which they
commenced their career.

And the reason is plain. Brought up in expensive habits,
they spend entirely too much, Educated with high notions of
personal importance, they will not, as they phrase it, stoop
to bard work. Is it astonishing, therefore, that they are
passed in the race of life by others with less capital origin.
ally, but more energy, thrift, and industry? For these vir
tues, after all, are worth more than money. They make
money, in fact. Nay, after it is made, they enable the poss.
ossor to keep it, which most rich men procounce to be wore
difficult than the making. The young man who begins life
with a resolution always to lay by part of his income issure,
oven without extraordinary ability, gradually to sequire a
sufliclency, especially as habits of economy, which the reso.
lution ronders necessary, will make that & competence for
him which would be quite losuficlent for an extravagant
person, It Is really what we save, more than what we make,
which leads us to fortune. He who enlarges his expenses
s fast a8 his earnings increase must always be poor, no mat-
tor what his abilities, And content may be had on compar.

atlvoly little. Ttisnot In luxurious living that men find real
happloess,

Tuk Belgian Monitour Industriel says that an engineer,
linving a plece of very hard brongs of large dinmeter to turn in
the Iathe, could not suocssd In cutting it with a tool of any kind
or tomper, untll he kept the tools constantly wmolstened with
potroleum, when they cut with readiness. He says, that by
using a mixture of petroleum and spirits of turpentine, stesl
with & straw-colored tomper can be worked perfectly well,
The experiment certaluly can be easily tried, say in turniog
chilled car wheels.

&

The Hon. George Bancroft told u reporter of the Philadel-
phia lftem recently that the coming Centennial Exhibition
would In every respect excel any internstional sxhibitioa
ever before given. Il thinks it will drive away hard timies

and encourage immigration to an astonishing extent.
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IMPROVED COTTON PLANTER,

In the annexed engraving is represented an improved cot-
ton planter, which plants two rows at a time in drills, dis.
tributing the seed in the same manner as a grain drill distri-
butes grain. The rows may be made three, three and a
half, or four feet apart at plea-
gure. The drill teeth for
planting cotton are easily re-
moved, and as many cultivator
teeth substituted as to fill the
entire space between the teeth,
the latter of any required
form, thus converting the ma-
chine into an efficient cultiva-
tor. The teeth preferred by
the inventor are of his own
construction, and can be set
either to run shallow and just
shave the top of the ground or
to penetrate to a depth of six
or eight inches. Ordinsrily
one horse is sble to draw the
masachine. When deep cultiva-
ting is to be done, a pole may
be used so that two horses
may be attached. By leaving
out one or two of the middle
teeth, two horses may be used
in cultivating young cotton or
corn, by straddling the row.

A genersl view of the im-
plement in use is given in Fig.
1. Fig. 2 represents the im-
provement in the hopper, de-
signed to facilitate the plant-
ingof cotton seed, which, from
its fibrous covering, it is diffi-
cult to cause to descend through
ordinary passages. Within the
hopper are swinging plates or
disphragms, A, which are pi-
voted to bars at the fop and
extend nearly to the bottom.
B is & reciprocating stirrer rod
provided with pins or teeth, C,
which project upward into the hopper. The object of these
pins is to facilitate the working down of the seed. The stirrer
rod is hung in stirrups in the lower ends of pendent bars,
D. By means of the cam arrangement, E, on the wheels,
Fig. 1, the stirrer rod, B, is vibrated, and also the dia
phragms, A. The seed in the hopper i3, by the Iatter, given
an alternate vibrating action from end to end of the recepta-
cle, this movement increasing in intensity toward the bot-
tom, at which poiut the ends of Jthe plates have the greatest

swinging motion. The seed is thus freely delivered: and

when mixed with fertilizers, its distribution is in no wise

hindered.

¢ Patented October 28, 1873 For further particulars, rela-

tive to rights to manufacture, etc., address the inventor, Mr.

Pierpont Ssymour, Eust Bloomfield, Ontario county, N, Y.
IMPROVED) VISE,

The vise is one of the oldest and most familiar tools ex-
tant, and has been the subject of great numbers of patents
The following is & description of one of the best improve.
ments on this indispensable applisnce. A
vise, to attain and retsin a pogition as
s standard with mechanics, must sup-
ply the following qualifications: Strength
to allow of chipping or filing the work
without = possibility Jof the vise bresk
ing; the inertia of the anvil should bs
sufficient to absorb the effect of blows;
the juws shonld move parallel and freely,
and should be arranged In such & manner
as to getthe whole power of the screw; sll
parts should be durable; and lastly, the
tool should be furnished cheaply.

The sccompanying engraving represents
an excellent form of vise devised by Mr,
H. B, Smith, one of the earliest and most
sucoessful patentess of woodworking ma-
chinery. An inspection of the engraviog
will show how the foregoing requirements
aro wupplied. The jaws are steel.faced by
wolding, and massive strength and inertia
are secured by a proper and plentiful use
of metal, The motion is direct, and sl

Seientific dmerican,

surfaoes oxposed to sliding friction are chilled, thus gain-
ing parallel notion, durability, and increased strength. The
ohill is shown by the mottled appearance, soen on the
boam, and ig one of the principal improvements claimed.

Chenpness s secured by special machinery, which enables |

]’Y{/ Wy

SEYMOUR'S COTTON PLANTER,

the vises to be quickly and economically made. The ma-
nufacturer can be addressed at Smithville, Burlington coun
ty, N. J.

-

Whale Artillery.

On & =mall island opposite to the town of Wadso, in the
extreme north of Norway, there exists an establishment the
like of which is probably not to be met with in any part of
the world Its most appropriate designation would be, per-
haps, & slanghter yard for whales; and Mr. Foyn, its pro-
prietor, conducts the business of caoturing and cutting up
the monsters in & manner peculiarly his own, Instead of
fitting out the usual sized vessels, intended to make long
voyages and bring home only the most useful parts of the
animal, Mr. Foyn employs small—one hundred and fifty to
one hundred and eighty tons—screw steamers, shoots his fish
with & cannon, and bas them towed baek, one by one, as they
are captured, to the shambles at Wadgo. As the fishing
grounds are within easy reach of the latter, the steamers, as
a rule, secure and return with a prize within twelve hours'
time. With respect to the cannon employed, it is a gun hav.
ing & chamber about four feet long; this is mounted on the
forecastle of the veasel, and, being very accurately balanced,
can be easily moved to allow an exact aim to be taken, The
projectile in use consists of a long iron bolt, having at its
extreme end four harpoons, bound round with a line so as to
be flat, and close to the harpoons a five or six pounder shell.
As soon as the steamer has appronched sufficlontly near to the
fish—and whales off that part of the const are no\ over sby,
allowing & vessel to come within shot—the bolt Is fired off,
and, if well dir cted, penetrates deeply into the flesh and
blubber of the animal. The whale then naturally rushes off
at a furious pace, thinking thus to elude his pursuers. Un-
fortunately for him, however, no step could be more sufcidal,
for the effect of his rapld movement Is to muke the bolt slip

| back n Iittle, thus setting froo the four harpoons from the
| lines, and, by means of & mechanical areangement, cauging &

shell to explode, This genorally proves the coup de grace,

SMITH'S IMPROVED VISE

[JANUARY 22, 1876.

killing the fish outright; but occasionally the animal is not
sufliciently hard hit, and its eapture 18 not so ensily effected
ng it dashes away at a tremendous speed, dragging th;
stenmer after it,

-

FPedestrinn Tralning,

Pedestrianism, us an athletiq
exercise, has become rl«.norved]y
popular, There i8 no course of
gymnastics so well caloulsted
to develope a large number of
muscles, or to produce so bape.
ficial an effect upon the system,
There isaright wayand a wrong
way of walking—the one bepe.
ficinl, the otber negative in its
result. What the right way is,
a writer in an Eoglish contem.
porary tells us in the follow.
lowing:

The body must be held erect,
with head well thrown back-
the movement of the legs mnst'
be from the hip downward, and
the body should be carried mo-
tionless. The arms should be
swung well forward in harmony
with the legs, and the elbow
should, when in front, be nearly
on alevel and at almost right
angles with the chin, the hands
being open and extended. The
leg should be brought well
round from the hip, and the
beel deposited on the ground in
line with the rear foot, so as to
leave | your footmarks pretty
nearly in a line. But above all
things hold your head up and
the body erect.

Stitches and other kindred
ANNOyAnces are common inlearn-
ing to walk, but the beginner
would do well to walk it off, and
never ease if he is seized with
distress, To do so is to throw away the pace he has sc-
quired from the commencement of his walk, and to knock
all the regularity out of his stride.

POTIN'S GALVANO-ELECTRIC BATH.

The bath is blue slate, grooved and bedded in with red
lead, and cramped up with iron crampe or nuts and bolts; it
should stand on a wooden cradle either of elm or osk, and
be protected by matchboarding all round ; the floor should be
tiled if on the basement, and covered with zinc if above. a
is & board with holes to raise or lower the zinc plate; it is

grooved at the sides, and enters into tho slate at the bottom
of the bath by two iron pegs, b is s zine plate; ¢ a copper
wire; d a flannel cushion for the head; ¢ Is three inch web.
bing to support the head or nape of the neck; fis a handle,
ghot and cold water taps with gutta percha tubing attached ;
7 is & coil resting on the board ; { is a copper wire in connee-
tion with carbon ; § is a chnin to 1ift up the plug; & is an scid
and zine oylinder, ete,, which can bo fitted up outside of the
bath if there is room; [ is the earbon.

sSclontific Survoyws.

Tho Secrotary of the Interior, in his an*
pusl report, says: The results of the geo:
loglcal and geographical survoy of the Ter-
ritorles, conducted during the past session
by Messrs, Hayden and Powell, under the
direction of this department, will, it 15 be-
Jloved, equal ln interest and Importance
thowe of any previous year. The survey,
under ¥, V. Hagden, continued its lnbors
of the two preceding yonrs In the Territory
of Colorado, The survey of the southern
and sonthwestern portions of Colorado has
been completed. The total ares surveyed
way about 80,000 square miles, portions of
which were rugged. The exploration of
the remarkable pro-historio ruins of South.
orn Colorado, glimpses of which were ob-
tained the preceding season, was continued
with great sacoess. The survey under J.
W. Powell continued the labors of the pre
coding year in the Territory of Utah. Near
1y 10,000 square miles of country were sur-
veyed during the'season just closed 5=
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THE GARDENS AT SCHONBRUNN. tery, and it is thus well adapted for industrinl purposes. The

The gardens at Schonbruno the Emperor of Austria’s palace,
situated abous 1} miles from Vienna, are renowned for thelr
extent and beauty, and also for thelr completeness, the bo.
tanical collection being one of the finest In the world. They
also contain & large and important menagerie, and & system
of waterworks and fountains,. We give herewith a view of
gardens, selected from the English Garden; and a cor.
respondent accompanies It with the following remarks:

“ Tl oroation of oroamental gardons in all parts of Europe,
and, in faoct, throughout the world, s becoming a matter of
ommon occurrence. Not only are private gardens, of great
mportance In an artistic point of view, belog formed, but
also public parks and gardens of groat extent; and this is
ealling into requisition the highest talent at command in
that dopartment of hortioultural art, In the gardens of the
Chiteau of Schonbrunn, cropped masses of trees serve as
graod walls of verdure, in which niches are cut for statu-
ary; and ons of these artificlal avenues, that represented in
the {llustration, leads to the besutiful spring SeAdne Brun
nen, from which the name of the original castle was derived,
The spring is now enclosed inan elaborately wrought marble
framework, and the center of the basin is decorated with
statuary, after the manner employed at Versallles. The
gloriette, & temple displaying & colonnade, is seen in the dis-
tance, rising above several lofty walls of follage, in front of
each of which are shrubs of lower statare, which are left to
assume their natural growth; and the contrast between the
trimmed and the untrimmed forms is far from displeas.
ing. The magnificent gardens attached tothe Chiteau Schin-
brusn, from the great hight of the vast walls of verdure
above alluded to, the profusion of statuary, and other decora.
tive objects, so placed as to produce the best possible effect,
form grand models of the formal style of treatment, and are
well worthy of the careful study and earnest attention of
every pmctitioner of the art of decorative gardening on a

large scale.”

--
Electric Plle In Seaqulioxide of Iron.

This apparatus is contalned in a square glass jar. The
pile is composed of & prism of charcoal which contains ses.
quioxideof iron in its pores, and a small rod of amalgamated
sine. Th e latter passes through the stopper, to the under
surfaoe of which is fixed the charcoal. A solution of am.
monium chlo ride is used as the exciting fluid. The reactions
are the same as in Léclanché's couple, in which oxide of
manganese is used. When the circult is closed, the chloride
of ammonium attacks the zine, forming a double chloride of
sino and ammonium. The Iatter, on being set at liberty,
decomposes the sesquioxide of iron, carrying off a part of its
oxygen and forming free ammonis, which disappears by
evaporation. This pile ceases to act so long as the circuit
remains open. Its durability and force are large. Its elec.
tromotive power is as 12 to 10 of the sulphate of copper bat-

Scientific Americun,

{nventors are MM, Clamond and Galffé, and it ls maoufec
tured by the latter gentleman,

The Chiltan Exhibition,

The annual festivities In commemoration of the National
Independence of Chill have this year commenced with the
formal opening of the International Exbibition st Santiago
The ceremony of Ioauguration was held in the beautiful
park In front of the main bullding, the guests assembling in
a spacious and ornamental pavilion erected for the occasion.
Passing through the vestibule, the first Impression on enter
Ing the central hiall is a little disappolnting. The interior is
spaclous, but rather cold in its decoration, It s 150 feet in
longth, about 60 feet broad, and 50 feet io hight: it ix well
lighted, and, had it been filled with more artistic manufac-
tures, would have formed the center of sttraction. The
spaco, however, Iy devoted exclusively to German goods,
and the show is decldedly poor and wanting in effect, A
trophy of leather In an onk oase breaks the vista down the
gentro; on elther slde are planos and some organs, and
further on are glass cases contaloing toys, and ornamented
above by bird cages, There is bardly time to examine the
objects exhibited in the remoter parts of the ball, but a
glance towards the sides shows that, beyond the toys and
other bazaar-like articles, are displays of goods from German
manufacturers which will compete with Shetfield, Birming-
ham, and otherindustries. In the south gallery are displays
of needlework and embroldary by the puplls of varlous
charitable institutions. And beyond there is a splendid col.
lection of Chilian mineralogy, prepared by Seiior Domeyko,
who has been indefatigable in his efforts, The excellence of
the classification and display causes the visitor to be imme.
diately impressed with the variety and richness of the min-
eral produots distributed throughout the republic. In the
same gallery is exhibited a collection of all the native woods,
with a description of their properties and uses. In the quad-
rangle, under an iron roof, the educational apparatus is dis-
plajed, which includes the exhibition of the College of
Agriculture, and the space is filled with working models of
farming machinery, skeletons and disgrams of animals, and
cognate alds to instruction. In the quadrangle on the corre-
sponding side are objects from San Salvador and Brazil
The machinery annexe is of corrugated iron with the sides
open, in length 500 feet, and about 60 fees across. A central
platform over the revolving shafting passes from one end of
the building to the other, and enables visitors to iospect the
machinery working below. The machines exhibited are
multifarious; the sawing mills of the Canadian Watercourse
Company attract a good deal of attention. Mining, hauling,
pumping, pressing, and farming machinery occupies the
whole of the space. At the end of this building is an annexe

belonging to Messrs. Robey & Co., where they exhibit agri-

cultaral machinery, and further to the west is the machinery
of Ransoms, SBims, & Co. Crossing over the grounds to the
eastern side, we come upon the sunexe of Messra. Rose-Innes

& Co., similar to the bullding on the west, but closed at the
sides. This is the only part of the exhibition which is
absolutely completed., On entering we come into a large

room ornamented with trophies of steel tools and manufac-
tured articles. A fine stand of plated goods of James Dixon
& Sons, of Sheflisld, Is prominent; beyond, & stand of Rod-
gers' cutlery, crucibles of the Plumbsgo Crucible Company,
and articles of dozens of other well known English makers
attract the attention. Side by side with the English tools of
Firth and others are those of the Douglas Axe Company and
other Awerican makers, Two small doors lead into the ma-
chinery department, and here sgain the display is represon.
tative from the number of Epglish manufsctures brought
togetber, Here are the ponderous thrashing machines of
Clayton, Shuttleworth & Co., and near stands & Pitt's
thrasher, less substantinl, but much more easily moved
Besides the agricultural machinery, there are wining pumps
sawiog machinery, and presses, all in fall work ; four or
five small steam engines are under steam, besides the one
driving the central shafting. Fmerging at the further end,
we come upon a small model of & mineral line, with a tiny
train makiog the ascent of a very steep inclive, carrying
with it the operator in the car. The line bas a center cogged
rall, and the locomotive an extra cog wheel to supplement
the ordinary driving wheels when a severe gradient has to
bs passed, The model is exhibited by Clark & Co., the con-
cesvionnaires of the Transandine Railway, which is to con-
nect Valparaizso with Buenos Ayres; and the last annexe
is occupied by English and American macbinery imported
by that firm,

German Exhibition In 1878,

An exhibition of somewhat unususl character will be
opened in Berlin in 1878, the plans for it being already under
discussion by an executive committee. Its object beiog to
show Germaps what Germans can do, and therefore in what
points head can be made sgainst foreign competition, the
whole arrangewents will be strictly national. The exbibition
will be classified in twenty.one groups, and prizes will be
awarded in medals distinguished as for production, wanu
facture, commerce, art, science and education. Workmen's
models will also be issued

Exhaustion of the Soll by Apple Trees,

The author calculates that,in a life of sixty years,an apple
tree remwoves from the soll 60 Jbs. of nitrogen, equal 1o
11,500 1bs. of farmyard dung. To mainwuin the soil in con-
dition, therefore, about 175 1bs. of dung ough¢ to be anpually
given per tree during the fifty years that it is in bearing. —
M. I Pierre.

THE ' IMPERIAL GARDENS AT SCHONBRUNN., AUSTRIA
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OHEESE AND CIDER MAKING AND LARD RENDERING:

Contlnuing our werles of abstracts from Knlght's ** New
Mochanical Dictionary,”* we glve herewith Hllustrated de.
weriptions of varlous apparatus used in the operations nnmed
in the above heading. The necessity for presorving a cer-
taln temperature In

CHEESE VATH
has glven rise to numerous devices, Among which may be

Fig. 1.

clted that Mustrated at A, in
Fig. 1. The vat 1s here somi-
eylindrieal and double walled,
water belng contained be-
tween the shells, Under the
vat |8 & furnnce, B, for heat-
ing the water, the smoke es-
caping by chimoey, C. D s
a damper for regulating the
heat applied to the water, and
sald heat is equalized by a
coll of cireulating plpes con-
necting the water space at the
center and ends of the vat.
To aid in drawing off the
water and whey, and discharg-
ing the ourd, the machine is
set on eccentrics at B. The
wire frame shown cuts the
curd Into small blocks and
sweeps it from the inner sur-
face of the receptacle. The
vat used in making Parmesan
cheese in Italy Is also repre-
sented in Fig. 1. It lsa cop-
per caldron slung from a crane
over n conical fire place. In
this the milk is heated and co-
agulated, and, without removing, is broken by a stick having
cross wires. The curd is then again heated, taken out,

Cherse- Vat,
drained, salted, pressed, and in forty days is moved to the
cheese loft.

In Fig. 2 the pan is hinged to the vat
and rests upon pins within it. The con-
tents are warmed by & farnsce beneath,
and the whey is draw off by a strainer.
Adjustable legs permit the inclination
of the wat,

Fig. 3 represents two

CHEESE PRESSES,

the upper one of which is constructed
of iron. The boop containing the curd
is placed n the bottom plate, A, and the
upper plate, B, Is made to descend upon
it. On theaxis, C, of the wheel, D, there
is & pinion of eight teeth which works in
arack, B. On the axis, E, there is an-
other pinion of eight teeth which actain
the wheel, D, of twenty-four teeth, This
axis, E, may be turned by the crank
handle, H, three turns of which will
make the rack descend through a space
equal to eight of its teeth. In this way
the plate, B, may be lowered to touch the
cheese, and to commence the pressure;
but when the latter becomes considers-
ble, the second method of acting upon
the rack is resorted to. On the axis, E,
besides the pinion before mentioned, there
is & fizred ratchet wheel, F; the lever, I,
which embraces F, is also placed on this
axis, but turns freely round it. A pawl,
turning on the pin, may be made to en-
gage in the notches of the ratchet wheel,
F. By mesns of this arrangement, when
I is raised up and the pawl engaged in F,
the axis snd its pinion will be turned
round with great power on depressing the
end, I, of the lever; and by alternately
ralsing and depressing I, any degree of
pressure required may be given to the
cheese, and coutinued by the suspended
weight, W,

The pneumstic cheese press, B, shown
in the lower part of the same figure, con.-
slsts of a stand about thres feet high, on
the top of which is a metallic vessel, a,
forming = hoop for the curd. This ves.
sel has & looss corrugated bottom covered
with wire cloth. The bottom of the ves-

) 7

Scientific Amevican.

involves the vee of the toggle, as the leverage Increases as
the platen desconds. The welght 1s suspended by a chain
which runs over the pulley on the end of the long arm of
the toggle. Aland lever oparates the screw for quick move.
meonts, A varlety of

CIDER MILLS

faglven ln Fig. 5. The common cider mill, @, used In the

Fig. 8.

Cicese-Presses.

southwest of England, has a cylindrical stone, weighing one or
two tups, and rotating in an aonular trough of masonry.
The axis of the stone is connected by arms to a sweep, which
is pivoted on & central post, and revolved by a horse. In
some cases the central space forms compartments for hold.
ing apples. The cider mill, b, used in the south of France,

has a platform of boards framed together, and is traversed
Fig. 6

[JANUARY 22, 1876,

alternate grinding portions, and a double headed pluton whish
presses the pomnos against the ends of the box alternately
one end of the box in filling while the other s pressing, e
lins n motalllo grinder and a hoop with a screw. J hax n
#rinder and presser which may saot simultancously, A

filled with grindings is pushed from below the hopper to be:

Fig 6.

:""!l—-vw y,
t i /
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Ovder- Mills.

neath the screw. and an empty hoop substituted beneath the
former.
LARD TANKS

are vats in which fats are cooked to obtain them free from

watery matters and membrane. We give
three forms of the apparatus in Fig. 6.
Everett's tank (left lower part of figure)
has & digester containing the fat, which
is surrounded by an outer shell constitu.
ting & hot water and steam space, to
which it is connected by stay rods, which
unite the water space at bottom with the
steam space at top, and pass through the
vertical flues, A B. The vapors from the
digester, charged with odors and organic
matter, pass through a pive at the top of
the apparatus into s superheating coil
over the furnace, into which they are
finally 1o be consumed. A
spiral flue surrounds the outer case of
the boller,

NN '\‘.S\\
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sel communicates by a pipe, ¢, with a re-

Ereerert's Lovd. Rendering Tank,

celver, d, which is exhausted of air by means of an air|by a conleal frustum of cast iron. The axia of the latter is
air pump, b, and pipe, e. The curd being salted and placed in

hooked to a rotating eye in the center of the platform, and

& cloth In the vessel, a, the pump Is worked, and the pres. | is swept around by manual power, crushing the frult in ita

sare of the stmosphere drives the whey dowa through the | passage
gurd, and collects 1t in the recelver, whence it Is discharged
by the faueet, /. Another form of press, shown In Fig. 4,

*Published In numbers by Mosars, Hurd & l;mun.lci York city. B en,

The mill, ¢, has & grinding wheel and concave, and an
apron which carries the pomace bLetween two pressing roll.
and & wire screen through which the julce rans o has

A committee has t
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THE NATURE OF THE NEWLY DISCOVERED FOROCE.
:' % . WY OROROK M, MEARD, ¥, D.

In my letters to the Z'ribune and in my lecture before the
Polytechinic Club, I advanced u theory of the force recently
dlscovered by Mr. Edison, that might perbaps ally it to elec-
_ﬁ.‘“’. though not to any known form, and nccount for it
‘non-polarity and other phenomena oxhibited by it. Thiy
theory | suggested and used merely as a tomporary working

; sis. At the present time, the weight of evidence in
wy mind is in favor of the theory that this isa radiant force,
somewhsre between light and heat on the one hand and mag-
petism and electricity on the other, with some of the features
of all these forces. Experiments of the following kind are
of themselves powerful arguments in favor of this theory:

‘When the wire conducting the force from the battery to
the dark box is divided in thesir, and the ends are separated
even s sixteenth of an inch, no spark appears in the dark
box. Lay these ends of the wire on a semi-conductor, ns
wood, and the force will pass when they are separated a
moderste distance. Place small pieces of tinfoll about
these ends as they are suspended in the air, and the force
now passes one inch or perhaps several inches through the
air, Place pieces of tinfoil of larger surface about these
ends, and separate them s wider distance, and the force will
yot pass. Make the surfaces of tinfoil larger still, until they
aro a foot squere or more, and the force will travel several
feet through the air. Prepare three large pieces of tinfoil,
place one piece on each end of the divided wire suspended as
before, and the other piece about equidistant between them;
and still the spark may be seen (though faintly and irregular.
1y) in the dark box. The force must jump from the piece of
tinfoil at one end of the wire to the middle piece, which scts
as a kind of resting place, and thence to the piece at the
other end of the wire. The spark has been obtained (though
with difficalty, and only after very nice adjustment of the
pencil points in the dark box) after having passed through
four pieces of tinfoil, the distance from the first piece to the
last being eight feet. The highest tension statical electricity,
as generated by Holtz' machine, could not do this; and elec-
tricity prefers to pass by points. Through experiments of
this kind we have learnt one important law of this force,
namely, that it prefers to pass through surfaces; and the
larger the surface, the better it passes through any bad con-
ductor, st least within certain limits.

Phenomena of the kind here described suggest magnetism
more than induction or dynamical electricity: but this force
does not respond to the test of magnetism, the power to at-
tract iron; and moreover it exhibits phenomena that do not
belong to magnetism. It is attracted by iron and other met-
als, as conductors, but it does not itself attract iron.

The points which favor the radiant theory of this force
msy be thus recapitulated :

1. It does not respond to any of the physical tests of elec-
tricity, except the spark.

2. It produces no perceptible or demonstrable physiologi-
cal offects, like electricity,

8. Itis not resisted by non-conductors as air, water, glass,
rubber, and paratin, to tho same degreo as slectricity.

4. It gives no evidence, In any of its phenomens, of po-
lnrity.

5. It passes through non-conductors, as air, rubber, glass,
6to , most readily by large surfaces at the terminals, while
eloctricity prefers to pass by points,

6, It diminishes in strength with the distance from the
battery, possibly in some definite ratio, although that is not
yot demonstrated,

Any form of electricity giving a spark like the spark of
this forco would respond to some of the physical tests of
eloctricity, would produce readily perceptible physiological
effocts, would be powerfully resisted by the air, and would
inall its phenomenn suggest polarity, even if rapidly re.
vorsed.

Again, the four facts regarded by me as favoring the the-
ory that this force is allled to electricity, are, when severely
analyzed, not so convineing as ther might ot first appear,
T'he spark of this force resomblos the spark of dynamical
olootricity; but so slso doos the spark produced by combus-
tion, The velocity of this force is great, but so also is that
of light, This force is best conducted by metals; but so also
I8 hoat, This force in resisted somewhat by non.conductors,
but 8o also is hoat, and both to a less degree than electri-
vity,

If it be, as I havo suggosted, s kind of olectricity which,
aftor the mannoer of the shottle, returny to It source by
rapld forward and backward movements, it would yot be slec-
tricity under very difforent conditions from those under
which we are woot to consider it, and would be practically a
now fores. The more | experiment in this depsrtment, and
the more closely I refloct on the results of experiments, the
farther I seow to be driven from the electrical toward the ra.
dinnt theory of this foree; and there would appear to be no
rondy escape from the conclusion that we hnve here something
radioally different from what has Lefors been observed by
Selence, The relation of this fores to the other forces may
be thus represented :

Light, Heat . .. New Force . . ..., Magnetism, Flectricity.

The above would represent Mr. Edison's theory of a radiant
force, nearer to light and heat than to magnetism or eleotri-
olty,

The theory I have suggested would briog the foroe nearer to
magnetism and electricity than to light or heat, au follows:
IAght, Heat . . . ... New Fores . . . Magnetiam, Hlectriolty.

The discovery that broad surfaces at the termioaly are ne
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conmnry to conduot this force through non-esondueting rolid
bodies, ns glass, rubber, puraffin, eto, waa made but a fow
nights ngo. That the force passed through alr when large
surfaces were at the terminals had been proved previously
by Mr. Edison's experiments and by wy own. A lnrge sur-
fuce of tinfoll (0x0 or 12x12 inches) was connected with one
end of the divided wire, and laid on a table, Over this
were placod broand pleces of hard rubber, glass, or paraflin,
and on the top of these was placed a similar plece of tinfoil
connected with tho other end of the divided wire, through
which the force was to bs conducted to the dark box. In
this way, it was proved that the force could paus through 23
inches of dry wood, 2 plates of glass, each } of an inch In
thickness, $ of au inch of hiard rubber,  of an fnch of solid
paratfio, and 5 Iayers of paraffin paper. When the surfaces
at the ends of the wire were reduced in size, or when the
tinfoll at one end was removed, the force passed less easily.
When the tinfoil at both ends was removed, and only a few
inches of fine wire constituted the surface, the force passed,

bat through thinner resistance. When only the terminals | eise

of the wires were applied to the resisting body, the force
would not pass at all, or but a very short distance. The force
passed through 8 inches of water, and was apparently but
little diminished even when the surface at the terminals was
but an {och of fine wire,

Usofl Recipes for the Shop, the Housohold.
and the Farm.

A new compound for polishing and cleaning metals is com-
posed of 1 oz. carbonate of ammonis dissolved in 4 ozs.
water; with this is mixed 16 ozs. Paris white. A moistened
sponge ls dipped in the powder, and rubbed lightly over the
surface of the metal, after which the powder is dusted off,
leaving a fine brilliant luster,

A new alloy for bell metal is proposed, which does not tar-
nish, is less linble to crack,glives a better sound,and is much
lighter in weight than the alloy ususlly employed for the
purpose. It is prepared as follows: Nickel 1 1b. and copper
6 1bs. are melted and cooled. Add zinc2 lbs., aluminum 3
oz. Melt and cool. Melt again, and finally add }oz. quick-
silver and 6 1bs. melted copper.

A very beautiful application of electro.metallurgy is to
apply a coat of silver by electro deposition on natural leaves
and flowers. By this means very delicate ornaments are pro-
duced, since the precige form and texture of the vatural leaf
are produced under the thin silver flm.

Lemons can be preserved by varnishing them with & solu-
tion of shellsc in alcohol. The skin of shellac formed is
easily removed by rubbing the fruit in the hands.

J. Q. R. B. says; Varnish made with alcohol will get dull
and spongy by the evaporation of the alcohol, which leaves
water in the varnish, as all commercial alcohol contains
water. Take thin sheet gelatin, cut it in strips, and put it
in the varnish; it will absorb most of the water, and the
varnish can be used clear and bright till the last drop. The
gelatin will get quite soft; it can then be taken and dried,
and used sgain. ““Ihave used this plan for the last two
years in photographic varnish, and have never had to throw
away one drop.”

There is no simpler remedy for preventing cider growing
sour than mustard seed, After the cider has fermented and
reached the desired palatable condition, put 1 pint mussard
seed to u barrel of cider, and bung tight.

DECISIONS OF THE COURTS.

United States Olroult Court=-- District of Now Jeorsey.

PATENT AKATES —OGEOHOE B, TURNELL o4, RUWANRD SPARTH AND UNANLES
OUNLIOKRN.

[In equity—Before Nixon, J.)

Nixon,J.t

Thin wult is for the infringement of relssued lettars patent, dated April o,
1873, for ** Improvement In Bkates,'’ of which the complaluant beosue the
owner by assignment on the 15th of April, 1875, The Lill was flied July 0,
1§75, ohan,lnz the defendants with lnfrlnﬂcmont. and pntln&tor au lnjune
tion, and for an account of the xelts and profts made by the defendunts,
and of all the d e ined by the comiplal L frow the sald Infringe-

ment,

The complalnant is taking testlmony to prove his na _fucie cane, and
has [ssued & subpaens duces fecum Lo une of the defendants, Edwurd Spaoth,
reqairing him to produce befare the Examiner all ** books, papers, and do-
cuments whatsoover, that will ahow the number of akatos wade or delly.
ered by the defendants, or thelr employees, since the Gth day of April, 1v75, "

The defendants complain that this (4 HOL&n honest i ulry into thelr ncta
Lo sustaln the eharge of lnfringoment, but wo sttompt, by an abuse of the

rocess of tho court, to ascartaln the nature, extent, and alrection of thelr
huslneas affaire, While they oxpross themaelyes willlog to mako s full ex-
HIDIL of all thelr manufuoture and sale of skates from ﬂm date of the last
relasiie of the patent to the commaneement of this sult, they protest that the
complatoant I not entitied at this stage of the proceedings, and before
decree against them for lnfringement, to compel an oxposure of thelr hasl-
noss matters sinoe the last-uatied date. They have aosordingly applied for,
and obtatned, a rule apon the complainant 1o show osuse hefore ’Iuv court
(1) " why the subpana duces feowm should not be modined by lnserting the
clause ‘ and until the commencement of this salc’ after the worda unJ fig-
ures ‘6th day of April 1IN, ™ wud (1) “ why the defendants should not L‘o
excused from disclosink to the complsloant, in the complaioant's prima
Jacte cane, what defonioknta huve or have not done singe the commence-
ment of this sction,**

The counsel for the complalonnt Justifies the guestions proponnded, and
the call for the books, extabiting the amonnt nmf ohnrsoter of the busfnoss
of the dofendants slnce che Allng of the biL, o the ground thst the com.

latoant's patent Is for a combination; that it .u.-.J‘ wppoars in ovidence
hat the defendants have & contraet Lo manufseture l’m skutes, which are
swarn 1o bo an infringement of the somplainant's patent, ana to deliver
thom to parsons who are nol Hoonsoos of the patentoe; that & oumber of
such skales are ‘M 1o be made and delivered under sald contraot 3 that (¢
further appears that the defeudantia are accustomed to make larye Quanti.
ties of the parts of skates lntorchangeable, and (o put them together after.
ward | that 1t I admitted In tholr teatimaony that some of these parts were
manufaotured bafore the commenovment of the suit; snd the uhlrﬂ of the
presont tnquiry Is Lo sscertaln whothier the other parts of the » ales have
not heon wanufnctured sinee, and whether the ;n"rn wiade hefore Allng the
B have not since been united te form skates, so that what was dobe After
the raleaio and bafore the sult has besn contradiotory to the Infringement

The relssusd patont owned by the complainant, and for the Infriogement
of which the ault (s brougnt, Iw nndoubtodly for a combinstion in the wpoel.
neations he lnvontor states that the nu{un- of bis Invention consists In
the combination, with s skate aud the laterabaoting clatmps, of mechsniam
that operates Lo tove the clainps Loward sach other with sufllolent foree 1o
Oatse Lhem Lo grasp the sole, and hold the skate Lo the boot or shaoe.

The firet olalio af the relssnue Is for

The combluation, 1o & skate, of clamps for grasping the sole, & plate or
rest for the foot, and mechanlnm for moving and holding the elamps

The second Is tor

The clamps for grasping the heel and the clamps for grasping the salp,
combined with mechantam opersting snd holding both aeta of clamps, sub
stantially aa speaified

And the law {s wall sattiod that suoh a patent 1s not fufringed by the use
of aome of the parts whioh make np the combination, the other parts belng
omitted, unless the place of the disesrdod constituontis iy supplied by some.
thing -ublumlnlly aqulvalens,

Al wWan n’m-rlm\ by Mr, Justion Nelson In dellveriog the opinian of (he
lud.nm- Court In Yance va, Unmphell (1 Black, 489);

uleas the comblnation Is malntalned, the whole of the Inyeution falls
The combination Is an subirety| If one of the eloments is given up, the thing
olalmed disappears

Henco, also, 1t was held (o Bould eo, Rees 738 Wall, 180, that * whors the

dofondant, In sonstructiog s maokine, emitseutirely sus of 14 ingredionts
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’ he does not
1s combination, without substituting any other,
fl{t:.l.r’l‘;lw:n‘d f.h?nlsbultumn' nother in the place of the one om:l‘“;;l.':?‘l'l,%h
1 now or whioh performs & substantinlly alfferent function, or oTaT il
but was not kKnown nt the date of tha plalntif’s Invention o & p
stitute for the omitted Ingredient, then he does not fofringe. (afrinserient
Tue complainant seeks o eatabilish hin prima sacle case of Infr 51‘. by
by pusting e of s e entunia it U AP TEht1R, % Febibit o
nts have doue, NO,
1 Tn:ll':;:l::ll.::l'.w?o has tinde skates substantially ke that. The "luwclxl‘
admite that ho has, and that the defendanis have a contract to furnish lll:h
skates Lo the firm of Pock & Hudvd-l:. ll'- ':]mel':l:ﬂl‘r:‘:':ﬂ?ez:::ﬂtb’u h:
rly declizes to do,
edg::r:g:.';l;‘lf‘l; d.::c J.‘L’z‘}. 1’lul- the price which they were (o recelye, nor
tho number to be manufactured ; but fie sgaln admits that It wus s cuntnc‘:t
to deliver skntes very nearly lse Exhibit No, | of complatnant, The sole
14 the fact of the Infringement, and that fact wili Dot

B:'.'Jl'ﬁ:::.'}".'}.'.%"e"vﬁam by producing the eontract than 1t Linw been by the

fendanis, The extent of the Infringement is u differ

:3?’43‘.’&?5{':&? 3’1’" only il.r‘lu.', :r at all, upon u refercuce for an account
ompisinant,

"ﬁ%’&agﬁ"éﬁﬁéﬁﬁ'.'."’zﬁe dzwndlnu' examination as follows: e ii%e

. 23, Do you keep booka of sccouns which atiow how many skates s

Eaalblt 1 you make, the deliveries of such skates, and the dates of such

dellyery?

A, Yes
‘a4, ¥ ace those books of account at the next sdjournment
&bzl‘&l‘gl:g?geﬁ?;ec:mphlnut has no right to compel the wituess to
prodace his books at this stage of the sult, and because he has nog served
ux sub duces Lecum up::ohkl‘m.&n:(:el::oc::ln € wg-uch subparus.
our o 2
Q. % 'f;l:.ﬁ&:::flu skates under your coumtkm it been Im
practice to make considerable numbers of each of the different parts of the
skates, and keep them untll such time as jou wmay desire to put them
tozether?
. We always have made those parts at the commencement of the year,
nAm; l.a wou"vu Keop boys on to Al up time when we are dolng n{hlu

. 98, the pertod of time between the relssue of the patent and
mglifu%ﬂlgg bll'l. did you have on band a considerable number of each
of uu’ parts constiiuting the clampiog mechanism like that In Exhibic
No.1

¥ .l do hiave yuch parts in the factory.
a 1'1?.9‘!::0 u:'l'(:m have you used any of the that you ug- hed
in store in the mﬂmdol of skates substantiaily like complatnant’s Ex-
No,
“?(;Lkgu'd’m a3 Immaterial and irrelevant to any Issue (o this solt; and
because the question t Lo Do llmited 10 the time of the commencement
of this sult, and counsel lostructs withess Dot to state what he has done
since that time,)
uestions {s apparent, They are put on the theory
cbzt‘.'lg.:‘,': ot ‘r’::'t“lq binatt @ I an infringer wWho makes or sells
S e e thht T e chanes aball walte bem with (84 OLhEF paries
! 1 .
“u‘nln.d m';n from the same or other sources, at the same or st dif-
erent times,
sectns 1o be the prineiple decided In Wallsce ra. Holtmes, (§ Blateh,
the lalnant relies in of hts right
£5,) on which the counsel {o:u he'omp i n‘?:‘

to ask the question, and to call the booka of the det
thelr business since the commencement of (his suit.

In that case, where there was & patent for & new snd useful wm'mt
in Inmps, which consistied of an Improved burner ia coml with &
e o T Lag T P hases Ta sGoply e chisncy—without

o or alone, leav! oy
which the burner was umu‘:eu—uu late Judge WooJr_ug beld that the manu-
hcmmmn and sale or't‘h&m‘ 21; by the defend w the 7 was
an ngement o patent.

It cannot be (be says] that, where a useful machize {s patented as a com-
bination or . IW0 Or more can mng in_its construction and sale,
and protect themselves by showing that, though united in an effort to pro-
duce the same machine and sell i, and bring it Into extensive use,
makes and sells ?:e urltnonlyaf'ueln i ?::lgo without ‘lbe ouc:. n':d stiil
another 5 conformity w e n view, puts them
wnu«m ﬁ'm so,such Llwuwm be of littie value.
In such case all are tort-feasors, engaged (o & COMMOD purpose 1o Infrin,
the patent, and muu‘y by their concerted actios producing that resalt,
® * + * Each{sllable for all the damages.

Without theredby Inteading to intimate an ultimate opinion in regard to
1ts relevancy to the pending one, [ e to adopt Its spirit (o the order
which [ shall make on the present motion,

Let the subpans duces fecum be modified as the defendant requests, by
inserting the clau- e “ana until the commencement of this sult '’ after the
words and l:uru “§th day of April, 1575;"" but at the same time let the de-
fendant, and any other withosses, Answer ?mlon 27, and all other ques-
tions tending to show the su gent use of any of the parts of skates like
Exhibit No. |, which defendants on hand when the sult was commenced.

This order Is made upon the supposition that the answer to guestion 27
will serve the purpose of com t a4 10 present proof. If the evidence
as 1o the fact of w the defendanta bave done since the commencement of
the sult in the matter of uniting the constituents of the combination shonld
uocbcuu-bewt(w the complalnant, and It is supposed that the dook of
the defendants will ahed more Ught on the subject, tbe court will hear an

lication hervafter, on notice to defendants, In regard to exhibition of
the books of account.

5CAnrlu F. Blake for complainant.

. Fan Santooord, for defendants. )

NEW BOOKS AND PUBLICATIONS,

TINNTIUS AURIUM, OR NOISES I¥ THE Ears. By Laurence Tumn-
bull, Ph.G., M.D., Physician to the Eye and Ear Department of
the Howard Hospital, Philadelphia, Pa., ete. Second Edition
with Cases. Philadelphia, Pa,: J. B. Lippincott & Co.

Dr. Turnbull sends us a very readable and Interesting pamphlet on a very
common and little understood malady. He shows that nofses In the earsare
tha effects of causes widely different, and that sometimen the sounds are
merely halluoinations, produced by abnormal action of the cerebral organs,
Many remarkable Instances of tinnitus are clted, and serve to render the
book of value to the medieal profession.

BRIDGES AND TUNNEL CuNTEns. By John B. MoMaster. Prico 50
cents. Now York city: D, Van Nostrand, 25 Murray street.
SAvery VaLves. By R. H. Buel, C. E. Price 30 cents. New York

oity : D, Van Nostrand, 23 Murray street.

Theso two excellent volumes are Nos. 20 and 21 of Mr. Van Noatrand's
Sclence Serfes, The work on safety valves 1s fally ¢ dable for
1ts cloarness and accuracy, and such a work, Judglog from our multitudi-
nous correspondence, haa lovg heen needed fn our workshops and fuc-
torios,

ADVENTURES OF A Dea¥ Mure. By W. B, Swott. Marblohead
Muass.: Publisbhed by the Author.

AD Interesting and well written sccount'of some Journeys and adventures
In the White Mountains, the profita from the sale of which are devotad b
the author to the beneft of his brethren (n sfiction.

Tun Owrarx or Live AxD Srectes, a Now Theory. By J. B. Pool.
Price 10 cents,  Plttsfield, Muss, : W, H. Phillips.

The author of tkis pamphlet deserves credit for coursge in attacking a
vory large subject, and for tho olearnoss wiih whioh ho states his views.
Tur Grooenr. Volume I, No. 1. Pablished Weekly. Subsoription

$2ayour. New York ofty : The Grooor Publishing Company
168 Obhambery street.

A valuable and well edited trade Journal, replete with accurate Informa
tion and original artioles
TrE ILLUSTRATED ANNUAL RRGISTER OF RURAL AFFams ron

1576, With 170 Engeavings, Price 50 cents. Albany, N. Y,
Luther Tucker and Son.

An oxcollont hundbook of agrigultural and gardening matiors, aocompa
nied by s calendar and mueh useful (ntormation,

AURORA DINAZILEIRA I8 the name of & new monthly selentine and me-
chanical perfodical, published tn the Portuguese language by Mr. 4, C,
Alvos Lima, at Syracuso, N, ¥, The Journal Is Intendad principally ror
Braatifan elrenistion, and as & medium for teade between the Unltod States
and the Portuguess-speaking population of South America, The frat
numbor bufore us is woll lustrated, and contalns an Interesiing vartoty
of articles Tue subscription price, 10,000 rels, Ia somewhat Martling
unless 0ne appreoiates the minute unls of Prasiiisn money, and translatos
the tolal into 8.4 Unfted States currenoy.

nventions Patentod tn Eogland by Americans,
(Complled from the Commissionors of Patenta' Journal.)

From December 3 1o I ber 16, V. Inclasive

ARTIFIOIAL LeaTuxn, <A, W, Pope (of Boston, Mass, ), Loudon, Kng,

BooT Sxwixe Maowrxm. —D. Mills (of Reooklyn, N, Y.). Aston, Kng,

Bursotve Smes, T, I, Bockler, Baltlmura, Md,

Cumox you Fius Anxs,—W. D, Millar, Pittaburgh, s,

Croruns Honsx, 210, -0, T, Rowe, Nrookiyn, N, ¥,

GRINDING DARK.~8, R, Th eal,, Por h NN,

Loox Nut, wro P, M, F, Caztn, Colorado,

MuraL Can Fuaxa, aro.~D. J, La Mothe, New York eity,

OnR-HoasTixe Fumxaow.—~R. M, Fryer, New York elty,

PasrFanine Parss 7o Prasvtine. W, M, Hos, Now York oy

Rurwavine Fine Anv. B, B, Hotehkise, Parts, France,

Barr's Tanee <N F. 6. Androaws, Maviiab, Onl,
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Becent Dmeviean and Loveign Patents,

NEW HOUSEHOLD ARTICLES,

IMPROVED OLOTHES LINE PROY.

Christian C. Schwaner, Winterset, Towa —The upper ends of the
prop pleces are slotted for the purpose of forming a groove, for ro-
talning the olothes line, which is stretched neross the props in any
sntable munner, The legs of props may be sproad to briog the line
down to the convenlont altitude for fastening the clothes thereon,

IMPROVED SBAD TRON,

Albert L. Parcolle, Oneonta, N, Y.—The handle is provided with
one rigld hooked standard and ono jointed standard, the hook tor-
mwinating the lower part of the lutter, Tho hooks entor oyes on tho
back of the fron, and are bound by moving a oam on the jolnted
standard,

IMPFROVED BREAD CUTTER.

Maurioce Walsh, Sillery Cove, nnd Maurice Ahoarn, Ottawa, Can-
ada.—This device (noludes a kulfe frame, provided with a project-
ing arm engaging (n the noteh or fork of the pivoted swinging gage
picce, for lifting the samo out of the way. to allow a removal of
the out pleces. The downward or cutting stroko of tho knifo throws
the gage out of the way for dropping the slico in the basket or
other receptacie. The Invention has been entered for exhibition at
the Centennial,

IMPROVED PROCESS OF PRESERVING FRUIT

John F. Dassford, New York oity.—This Invention consists in
prepering frult by mixing water and starch with the feuit when in
the form of preserves. Thoe seeds, pits, or stems aro removod, and
the froft is put In a kettlo, and sugar added, according to the tart-
ness of the frult.  The frait and sugar are then bolled for Afteen
mioutes, moreor ess, and 1o one quart of tho prosorved fruit is
added o- o quart of water, and the whole Is brought to a boll. An
ounce of starch is then added to each quart of the diluted fruit,
the starch belng first wet In enough cold water to reduce it to u thin
paste. The mixture is thon stirred for two or three minutes, to
thoroughly mix it, the stirring being continued until the foam dis-
appears. The fruit is then ready for use when cold.

NEW MECHANICAL AND ENGINEERING INVENTIONS,

IMPROVED PAPER DRYING MACHINE,

Culver 8, Clark, New York cofty.—~This inventor aims to provide
for paper manufaoturers an improved machine for dryiog sized and
unsized puper in a rapid and guperior manner, He proposes suita-
bly arranged casings, through which the continuous sheet of paper
is conveyed by feeding and carrying cylinders made of open rods,
to expose the paper at top and bottom sides to hotalr drafts thrown
thereon from blowers or fans in the same direotion in which the
paper is travellog. The continuous action of the air blasts on both
sides of the wet paper traveling through the casing produces the
even and uniform dryiog of the same. The air blasts also assist
the easy forwurd motion of the paper over the carrying cylinders,
and prevent any sticking of the paper thereon.

IMPROVED SAFETY AND RELIEF VALVE.

John William Melling, Birkett Bank, Wigan, Eng.—In ordinary
safety valves, the lift, and consequently the orifice for the escape
of steam, I8 very limited, more particularly with high pressures.
The present invention aims to obviate this defect by making the
valve and soat with two faces, and by exposing only a part of the
area of the valve to the pressare of the steam when the valve s
closed. When the blowing-off point is reached and the valve is
slightly raised, the steam escapes in the ordinary way through one
of tho faces, and {s admitted under the other face, thus acting on a
greater area.  The steam that is admitted under the second portion
of the valve is allowed to escape through a bole In the valve.

IMPROVED GAGE ATTACHMENT TO WOOD BORING MACHINES,

George 8. Hudson, Eilisburg, N. Y.—This is an {mproved gage,
which is adjusted upon the bed of an ordinary horizontal boring
machine into the exact position to the bit required by the work.
A block slides in either direction from the center of the back plece
of tho table, through whose central aperture the bit passes, and is
beld in position by a double spring pawl, which enguges either ad-
Justable lugs or rack teeth, accordiog 85 the holes aro to be made
at {rregular or variatde distance from each other. The stuff is fed
in aocurate manner to the bit or auger, and thereby a superior fit
ata saving of time and labor obtained.

IMPROVED SAW GUMMER.

John W, Parker and Thomas Parker, Chiocago, [1L—This is an im-
provemoot in the class of gummers whose cutter shaft bearing is
adjustable in a slotted way, which is in turn adjustable around a
fixed axis located on a lower*portion of a ciroular frame that is
provided with clamps to adapt it for artachment to & saw binde.
The novel feature consists in means for automatically loterrupting
the feed of the cutter shaft und preducing reciprocation of the
same simultaneously with its rotation.

IMPROVED VIBRATING PROPFELLER,

John D, Cornell, Jersey City, N. J.—This Inventor proposes two
#etn of puddles, carried on pivots at their upper ends In horizontal
frames, locuted under and partly in the bottom of the vessol be-
tween two keols. They are carried backward and forward by
cranks, The paddies swing up nearly horizontal, und move partly
edgewise agaiost the water when going forward, and swing down
vertically and move sidewise against it wheo golog back., This is
clalmed o give the necessary area of propelling surfuoce, with much
simpler apparatus than the common paddle whools and scrows.

IMPROVED LINING FOR MACHING BEARINOA,

Lebbeus W, Lathrop and Theodore A. Wober, Now York olty.—
This Is ao antl-friction cloth, efther canvas, sllk, or any other
woven fabrio, or puper or skins. Upon [t Is spread an even cover-
ing of anti-feiotion mutorial composed of graphite and sugnr, nnd
the sheols ko covered are passed between comprossing rolls, the
uppor one of which Is heated sufficiently to softon nod spread out,
and at the same time condense and unite tho compound, nud pross
Iton or loto the shoots to effsot the requisito adbosion. The shoots
are then used as lMnings for bearings.

IMPFROVED UPRIGHT TUBULAR BOILKW,

Natban C, Heaton, New York city, assignor to Ward B Bnydaer,
same place.—~This relates malnly to a cap for an foterior boller and
its onsing, which cap 15 attached by a screw-thrended flange. An
HHlustration of the boller will be found on page #71, volume XXXII1,

IMPROVED VALVE INDICATOR,

John B, Wallace, Brottland, O.—This inventor proposes a stom
oonnected to the valve and projecting out through one o1 d of the
steam chest, aod oarrylog a pointer along un Indioator soalo, by
which to set the valve without openiog the steam chost,

IMPROVED ADDING MACIHINE,

Dennis L. R, Dutt, Pllot Polnt, Texas.—This Is an ingenious oom-
bination of a toothed wheel with suitable mechanism, by adjust.
ments of which sums In simple or compound addition may be
quickly calculated.

Scientific Amervican,
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thercon by fastening bolts and nuts,

IMPRBOVED FLOOK-WASIHING MACHINE
Am O. Bussell, Great Barrington, Mass, ssslgnor to Parloy A.
Russoll, same place, and Clinton H, Binke, Now York olty,—This

I8 an apparatud for sepamtiog the flook from the wator as It
esoapes from the washer, and preserving the flook, while sllowing
the water to flow nway. Tt is formed of an outor box, made with
nn open top, nnd provided with o discharge opooing ot (e bottom,
Thero I8 an fnnor box, made smaller than the outer box, with open
bottom and top, supported with Its lower odge n Hete nbhove the
bottom, and it upper odgo o Httle above the top of the mid outor
box, huving the sproo botween It and the outer box at ono end kop-

arated from the spaces between the sldes of sld boxes, Thoro Is
also a soroon at sald end, In combination with tho disoharge spout
of the washer,

IMPROVED MACHINE FOR FISISHING HONARSITON NALLS,
Harry A. Wills, Chlongo, 11, assignor to Julln A, Wills, same
plaoe, nod Luoy 8, Kipgsland, Burlington, Vt.—In order to return
the sheared blanks from the shearir g die Into tho oarrlor ngain, to
be afterward carried to polot-beveling dies to be beveled, a pusher
or follower Is provided, In connection with the shenrlng die, which
follows oloso behind the punch when it withdraws, nnd pushes the
nall immedintely after It (s sheared back (nto the notoh of the onr-
rier. In ordor to provont the blanks from turoing (o the timming
die, or whilo moving from or back into the earrfor, anothor now
fenture I8 ndded In tho ghape of a little yibrating gulder, with a
slot on the under side. #o arranged that, just before tho blank
comes to rest in front of the shearing dies, the head will pass into
the slot, whioch will hold the blank from turning.

IMPROVED SCREW CUTTING DIE.

Virginius J, Reece, Greonfield, Mass.—This iovention consists of
o die which bas a spreading pin inserted at the split part of the clr-
cumference, and an adjusting screw passing through the edge of
the die to bear nt right angles on the pin. The one adjusting scrow
and pin takes the place of four set screws heretofore used, so that
the number of scrows and die bolders is reduced, and thereby the
cost for die stock and die diminished.

IMPROVED HORSESHOE CALKING VISE.

Willlam Weaver, Greenwich, N. Y.—This relates mainly to a new
arrangement of a cam, which connects with a treadle and serves
to lock the vise. The invention is stroog and simple in construc-
tion.

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

IMPROVED WHIFFLETREE FASTENING
Haonibal R. Jackson, La Fayette, Ind., assignor to himself and
Thomas J. Roads, same place.—This is a new way of dotacbably
fastening the whiflietree of vebicles to the double tree ; and it con-
sists in a plate having a rearwarcdly openiog T-shaped groove, with
enlarged end, in combination with a second plate attached to the
whiffletree, haviog a pivot provided with a head.

IMPROVED FIRE PLACE,

Robert Thompson, Stapleton, N.Y.—A forward-projecting aogu-
lar part or shelf of the wall, made of bricks or metal plates, forms,
in connection with the front wall, an air chamber,which is supplied
with cold air by suitablo air flues from the outside. The apex of the
angular rear wa'l is below the angle of the fire wall, and approaches
close to the same, 80 as to form a narrow alr flue, that cot nects the
Jower part with the upper part of the air chamber, and throws, by
the lower inclined part of the shelf, the cold alir directly on the
heated fire plate.

-
NEW CHEMICAL AND MISCELLANEOUS INVENTIONS.

IMPROVED BAG FASTENER.
Charles W. Harvey, Waterloo, Iowa.—The Invention rolates to a
mode of securing the end of a bag's string fastener without mak-
ing a tie, the latter belng Mable either to work loose or draw Into a
knot, thus occasioning waste of contents or loss of time, The in-
veotion consists in looscly Journating upon a screw bolt a palr of
Stiff metallic disks, inolined and adjustable toward cach other, one
belng placed on the inside and the other on the outside of the bag.
The string is thus held by (ts own compressibility between the bag
and outer disk.

IMPROVED SHAVING CUP.
Philipp Schauble and Louls Dohm, Elizabeth, N. J.—In order to
hold the soap in shaving cups so that it will not come out when the
cups are washed, the above Inventors propose making a screw
thread in the Jower part of the cup, and a similar thread in the soap.
Tho soap can then oasily be screwed in place by a simple koy.

IMPROVED NECK TIE FASTENER.

Johann Waohnor, Now York city, assignor to Daniel Richter, of
same place.~This dovice hasa hook at one end for catohing over
the collar band. The other end s armoged to pass through holes
in the neck tio, bend over, and, by belog pressed back, fasten there-
to. In the center is a colled spring to give the requisito clasticity.
The three portions may be worked out of one plece of motal with-
out break.

IMPROVED COMBINED CLEAT AND HAWSER CLAMP,

Fordinand W. Hofele, Now York city.—In docking a vessel it fre-
quently happens that the full length of a bawser is let run out be-
cnuso a sufliciont hold eanoot be bad as it nears (ts end ; and to ob-
vinto this diMoulty, this Inventor has constructed a cleat, having a
clamp got within ity by which the end of the hawser may bo griped
and hold sooure untll released by the person in charge.

IMIPROVED FENCE.

william A. Couoh, Hannibal, Mo.—This relates particularly w the
construction of & dotnchable batten to the panels of the fence,
which may be readily detached by simply turning buttons to a po-
sition parallel to the rails,

IMIOVED WIRE FENCE BARE,

Henry N. Frontross, Dunleith, IiL—This consists in barbs formed
by outting thin sheet metal into dinmond form, slitting them from
tho neute angles nearly to the center, and bending the prongs at
oaoh ond at an anglo with ench other to adapt them to be twisted
into a two-strand wire cord,

COMBINED TWINE CUTTER, LETTER OPENER, AND STAMP
MOISTENER. ) Rl

John Eltel, 8aoramento, Cal.—The (nvention consists of a
small noluor;, whioh are protected within an operating guard spring,
to which, also, & spring dovice for attaching It to the ball of twino,
 lotter-oponing knife, and n pivotod sponge holder, for molstening

the stamp, are applied.

IMPROVED RATLROAD HAILL, IMIFHOVED ANDOMINAL OCONsET,

Goeorgo H. Mayar, Jr., Bhnmokin, Pa.~Thin rolintos to an improved Cathrine A, Griswold, Now York olty.~This I§ an Impraved
rallway mil that may bo rolald without deawling a sloglo spike, | dominal corset, whioh oombinos, with n perfoot Nt n oomfom.b'
presorving thoroby tho oross tios and produoclng n suving of fron, | support for the nbdomen, #o ms to relleve the mme from uny.um
It conslsts of n baso rall with top rail resting on n squnro seat at | or deawling, nod throw the wolght of the same on the lbouldﬁn.m
the side, and overlapping the curved top of the sume, to be rotalned

IMPROVED MARINERS LOG,

George E, Elliots, 8t. Androws, Can —This is an Improved mgp.
Iners’ log, which registors correctly the spood of & vessel without
requiring any particular skill in fta use or spocial caloulations. [y
congists of a coneave disk or drog, that sots with greater or lessor
force, necording to the speed of the vessol, on a raok bar and spring,
which moves, by sultable actuating gearing, the lndex hand
n fnoe dinl. The Index hand Is rotalned by o ratohet and pawl, for

ronding off tho log, and roturned to its position by u tension pring
on releasing the pawl,

IMPROVED LIFE PRESERVER,
Deall Hompatead, Littlo Rock, Ark.—This lifo proserver In mado
of wood, in seotions, ponnected and hinged to ench other by rubber
strips, and provided with a rubber band sround the walst, and with
rubber strips around the neok, walst, and arm holes,

IMPROVED BASE BALL BASE.
John C. O'Nelll, 8t. Louls, Mo.—This {s & caze or box, with sookots
for elastio columns that support a cap plate, having
socketa. Tho fuct of the runners having touched the base s nn-

nounced by the sound of a bell, caused by the depression of the cap
plate,

IMPROVED VENT.

Edward R, Bohlors, 8t. Louls, Mo,—This s an improved vent that
In closed porfectly alrtight ot all times, but supplies alr as soon as
tho faucet I turned. It consists of & rubber tube, which is sup-
ported by an Interlor spiral spriog, and fitted, by & perfornted clos-
Ing knob, {nto n recelving tube, that communicates by adownward
oxtending tube driven into the bung or barrel with the interior of
the same. A slit In the rubber tube, above the connecting tube,

supplies the alr on opening the faucet, closing airtight on shutting
the same,

IMPROVED AUTOMATIC LIGHTER FOR GAS BURNERS,
Henry D. Stockwell and Albert R. Welss, Brooklyo, N. Y.—This
invention consists in the connection of the gas cock with a ribbon-
feeding slide plece, und a spring hammer operated thereby. The
burner socket, meguzine gulde, and anvil are cast of one plece, to
which the fulminate ribbon, slide plece, and hammer are spplied,

#0 a5 to feed the ribbon, and ignite, simultaneously, one of the pel-
lets by the opening of the gus cock.

IMPROVED ORE CONCENTRATOR.

John Longmald, Binghawm, Utah Tor.—The object of this Inven-
tion is to separate ores from worthless substances with which they
may be mixed, by causing such mincrals, in a finely powdered con-
dition, to flow, by moans of water, over a large revolving table,
fixed at a certain (nclination, and washing the same by means of a
thin sheet of water, and finally the washed ore at the
lower portion of the table by means of Jots of clean water.

IMPROVED FAUCET.

Willis L. Brownell, Brooklyn, N. Y.—In this faucet & valve nets
upon & cam portion of & lever shaft in such manner that the latter
is turned automatically when the lever or bandle is relieved of
(hand) pressure, thus allowing the valve to close tightly on Ity seat,
There is also a shore rigid tube to deliver the water into the hollow
valve, and to aot 88 a support or guide for the same when open, and
2 new arrangement of combined stop and packing disk on the lever
shaft.

IMPROVED REIN HOLDER.

George W, Miller, Constitution, Pa.—This is an Improved rein rest
for attachment to the dashboard of vebicies, so cunstructed as to
prevent the horse from throwing his tail over the reins, and to pee-
vent the reins from falling to the ground should they be accident-
ally dropped. It may be turned down out of the way when not
required for use.

IMPPROVED HARNESS SADDLE.
John W. Schwaner, New York city.—This relates to an improved
construction of wrought iron harness saddles. The new festures
are a wrought fron bed plate, cut out into proper shape, struck up
into proper form, and provided with holes, strengthening corrugas
tions, and recesses for the back band loops; a wrought lron seat
plate cut out Into proper shape, struck up into proper form, and
provided with the strengthenivg rib and other arrangements, in
combination with the bed plate ; and salient angles formed upon the
sido edges of the seat plate, to be bent down over the side edgendl
the wooden seat block,

half bis right to
Hugh H. Gilchrist, Swan Creck, assignor of one gt to
Joh:.;. Worden, Youngstown, IlL.—This consists of a plate which.
is to be attached to the sole of the plowman's shoe, and which car-
ries a bar having several prongs or fingers. This

bles the plowman to uncover the mththubeum od or
partly covered by the soll thrown by the plow or caltivator, and
straighten it up, freelog its leaves from the soil.




.m-n.. bl m:’ e 1n 1t to tho right party
ﬁu\r. M, T.. Box 225, Carlisie, Pa,

) Maker's or Wood Turner’s Lathes, new

lgn. A The Goulds Mfg,Co. Seneca Palls N.Y.

Wafers—Patented.  State Rights for
Mase,

Richards M''g Co., 51 Washiogton St., Chica-

Manufacturers! Send for flustrated catalogue
of Best Belt Pulleys made. A B Cook & Co., Erle, Pa.

There are very fow firms fo this country which
“push'* things more persistently than that of Geo. P.
Rowell & Co., New York. And they are eminently falr
in all thelr bosivess transactions, which, doubtless, s
the secret of the great success which has rewarded thelr
efforts, They are constantly dolng something which s
to the beaelt of the publishers and 1o that also of ad-
vertissrs.—{ Repabtican, West Meriden, Conn., Feb. 35.)

Manufacturers of Improved Door, & Blind
Machlvery. Send circulars and prices 1o Noxon Bro's,
Walk erton, Ontario.

ForSale—11Y§ in.x35 in. heavy bor. Engine, cut-
off. Wheel & Governor, $4%; 5 b.l'l,tb. Cook & Rhym's
Holster, $300; Lincoln Millor, $300; 35 in.x12 ft. Lathe,
$390; 310, Chucking Lathe, §155. Shearman & H.lles, 45
Cortiandt St., New York.

Agents Wanted—For Stephens' Combination

Fine Custings and Machinery, % John St., N. Y.

All t-Pulleys weighing over 50 Pounds at the
same priceas Whole-Palleys, J. Yocom's Foun-
dries, Dr nkor St., below W7 X, 3d St., Philadelphia, Pa.
EBloctrie Alarms and Private House An-
nunclators; Servants' & Stable Bells; Chesp Teleg.
Inma; Batteries of all kinds, G.W.Stockly, Cleveland

Hand Fire Bogines, Lift and Force Pumps for fire
and all other purposes, Addross Rumacy & Co,, Seneca
Falls, N. Y. . U.S. A,

12,&3 H.P. Bogines. Geo.F.8hedd, Waltham, Ms.

Solld Emery Vuleanite Wheels—The Original Solid
Emeory Wheel—other kinds tmitations and tuforfor, Cau-
ton—Our name s stampod 1o full on all our best Stand-
ard Belting, Packing, and Hose, Duy that only. The
best o the onospest. New York Beltng and Packing
Company, 57 and 38 Park Row, New York,

Hotchkiss Alr Spring Hammer, best 1o the
market. Prices low. D. & Co . Now Havea. Ct.

Water, Gas and Steam Goods—Send eight stamps
or ry i contalal w&rmmnmuou.w Balley,
The Baxter Engine—A 48 Page Pamphlet, con-
talning detall drawings of all parts and fall particulars,
now ready, and will be malled gratis, W. D. Russell,
18 Park Place, New York,

For best Presses, Dies, and Fruit Can Tools, Bliss
& Williama, cor. of Plymouth and Jay, Brooklnl.l’u. > 3

For Solld Wrought-iron eto,, see ad
tsement. Address Unfon Iron Milis, P'I%'nomh. ;ﬁt

orlithograph &c.

Hotohkiss & Ball, Meri Conn., drym
and workers of sheet mw“l.’n’m uuﬁ?&fmu&
to order, goh 'nrlk,::udud.

atent Press. Sdll the
Address atlo Peck, )Io':v Haven, Conn, Pestin v
All Frult-cen Tools, Ferracute W'ks, Bridgeton,N.J.
American Metaline Co., 61 Warren St., N.Y. City.

For Solld Emery Wheels and Machinery, send
the Union Stwone Co., Boston, Mass., for circular, 2

Magie Lanterns and Stereopticons of all sizes and
prices. Views Mustrating every subject for Parlor
Amusement and Pablie Exhibitions. Pays well on small
luvestinents, 72 Page Catalogue froo. MoAlllster
Swtsan 8., New York,

nrdnnllo Presses and Jacks, new and second

. Lathes sno Machinery for Pollahilng and BuMing
Metals. K. Lyvs, €% Grand Stroet, New York.

Spinning Rings of & Superior Quality—Whitins-
ville Spinning wtag Co., muuv:ncq. lhu,

¥ou best Boit Cutter, st greatly roauced pri:
sdresms H. B, Brown & éo.. lcvll,un CouL’ oy

Diamond Tools—J, Dickinson, 64 Nassau St., N.Y.

Towmples and Ofleans. Drapor, Hopedale, Mass.

X. Is informed that no one is entitled to
mako, for his owa use, an artiolo that s patented.
The right to sell patented articlos o & certaln
territory depends on thoe agreoment which the
agent has made with the patentoe.~J. F. W, will
fiod a recipe for lemon sugar oo p. 378, vol, 30,
R B. will lnd good directions for wmaking an
nquarium on p, 5, vol, 3L—N. ¥, will find a recipe
for gutta percha varalsh on p. 91, vol. #).-J, N.
will ind u desoription of tho physiological and
pathological propertios of aleobol ou p, 91, vol.3l,
—W.H. K. will ind an (Austrated desoription of
the gyroscope oo p. 81, vol, §L.-W. M. will ind
good directions for bullding s olstern on p. 91,
vol. 3L —F, W. can steaighton bis gun barrel by
the prooess desoribod on p, 107, vol, 31.-N. 8, B,
& Co. will find, on p. 43, vol. 8, 4 good recipe for
aquarium cement.—K. K. will fud a good recipe
for preserviog tmber 00 p, 25, vol 8.4, G, 1B,
will fnd & good recipe for bincking for patterns
on p. 408, vol. 88.-J. C. L, Is loformed that his
querios &3 to currency are nol in our line. Many
saws are made eaticely (o this country | same very
Jarge ones are made from stoel plates made und
forged in Bogland.—A. D will flnd dircotions for
proserving eggs on p. 219, vol. BL-E T, A, wi

Srcientific

find directions for producing verde bronze on
brass on p. 253, vol. 31, and for an Etruscan color
on jowelry on p. 383, vol. 33.—C. W. E.will ind a
presoription for boils on p. 319, vol. 24.—8. Z R,
wiil find n desoription of & method of wire trans-
portation on p. %10, vol.31.—L. D. will find diree-
tous for black enamel ou iron on p. 208, vol. 20—
A. R. 8. will find direotions for melting brass in
small quantities on p. 23, vol. 3. An averugo
Lrass melts at 150" Fab.—S. 8. B. will find direc-
tions for stalning common wood in {mitation of
black walnut on p. 337, vol. 33.

() A. B. H. nske: What will cause ani-
line colors to penetrate furs, felt, otoe.? A. Tho
groat affinity that woolen materials have for all
the aniline volors, we should think, would render
tho dylog of even very fine felt a not dificult
matter, if properly managed, Whero n delloatc
shade 18 required, the fibers are sometimes dyed
before matt'ng. In any case the material should
first be properly cleansed.

(2) W.S. W.says: I have read of drowned
pasons being found by putting mercury In pleces
of bread and letting them flont on the water In
which the bodies were supposed to be. The bread
foated till it came over the bodles and then sank,
it belng supposed that the mercury was attracted
by articles of gold Jewelry on the bodies. Is
this =07 A. The statement (5 not true. The
most delicate Instruments bave failed to deter-
mine the existence of any attraction between the
two moetals, save the force of chemical afMoity
which scts between the molecules at extremely
minute distances. This also answers soveral
other

(8) T. Y. asks: What liquids (besides acids)
will absord or dissolve al ammoniac In crystals?
A. Water.

(4) G. W. D, says: In the manufacture of
ralsins by artificlal processes, the grupes are
dipped in a stroag, hot solution of concentrted
iye, which opens the pores, or euts tho skin, so
that the moisture can passoff freely in the evap-
omating chamber. Such preparatory treatment,
bowever, loaves on the raisins an alkaline taste,
which is objectionable. Can you suggest some
other method by which the skin of the grape can
be opened or softened for the purposes named,
without injury to thefiavor? A. In the prepara-
tion of raisins for the market, this and similar
processea seom to be employed almost universally.
In onses such ns you mention, where the taste of
the ralsin bos been Impaired by such treatment,
we should recommend the trial of some method
thut will tond to neutralize or destroy the objec-
tionable tlavor, such as dippiog for a few moments
into n solution of citrie or tartario nold In water,
washing 1o olean water, and fAoally re deylog,
How can | remove tho oll from salmon, propar:
atory to drying same, 80 08 to overcome the ten-
dency to mooldity ¥ A. We do not know of any
method by which all the oll may be removed and
the fish remain intact. The tendency to rancidity
might be overcome by steeping the fish for a short
time o a solution of some harmless disinfectant,
such as salicylic acid or lodate of calcium,

(5) C. P says: I poured some clean water
in a tumbler,and then some kerosene oil,when the
water remained on the bottom. On adding com-
mon whitewash and stirring the whole mixture,
the lime sunk to the bottom, then came a layer
of water, then o layer of spawn lke matter, then
clear kerosene. What was the spawn-like matter?
A. Probably a mixture of water and oil, in which
case, If allowed to remain quiet for & short time,
it would separate, and a distinct line would mark
the surface of contact between the two Hquids,
You should have stuted what, besides lime and
water, the whitewash contained, {f anything .

(6 F.X. M. says: 1. It is said that muddy
water will freeze Into clear fce. If that s the
case, at what point does the clarification com-
mence? It Is evident that water may be very
cold, and yet rewaln muddy, so that it must be at
the freczing polnt: it s certainly notafter the foo
hus formed. A. Water, on (reezing, does purify
itself from all foreign matter provided the latter
bé not In oo xreat excess, in which case the re-
Jected impurities may become entangied between
the fast forming orystals. This self-purification
probably takes place at the moment of crystaliza-
tion. 2. In bullding an ice bouse, what cheap subs
stance is best for Alling between the walls? A,
Use good charcoul, finely crushied. 3, What ad-
vantage is It to a cooklng stove to foed the fire
with alr heated o 30° lostead of supplying It
directly from the apartment, st 50* to 70°7 A.
A slight saving lo fuel.

(7) J. W. 8. says: Please give mea good
rocipe for making green paint for window blinds
A. Anexcellont pigmeat for this purposoe consists
of chrome green (hydrated oxtde of chromium)
ground o oll and tempered with white load and
sometimes barytes (sulphate of baryta),

(8) E. R, says: Iam making a pulse test-
or. | have u vory light glass tube, with o ball st
ono end, It is half flled with aloohol ; kod in or
dor to expel the uir, T bolled the aloohol, and then
olosed the tube by the spiritlawp, but 1t does not
work satisfuotorily. Tt Imix a Uttle lguid carbon-
lo neld with the alcobol, would thero be any danger
of explosion in case the tube should break? A
1t requioes some caro and practioo, as well as tne
provious knowledge of the requirements of the
oase, ln order to stisfactorily construct these lit.
tle Instruments. Carbonie nold 8 not sultable for
the purpose, and there s daogor In usiog it

(9) H. 8, asks: How much would & steam
boller, made of copper #1 och thick, of oylin.
dricul form, 1A Inches In diametor, and 13 tnches
doop, stand? A, About 15 Ibs. 2 What part of
a home power would such & ballor give, If kept

bolling ? A, Wo caanot tell YOu, istheroe 14 no rale
for it,

-
Americny,
(10) A. E. R, sayn: In warming a shop with
sxhnust steam, shall wo got moro hoat by closing
the drip pipe cocks so far that nothing but water
will come out, theroby letting about half the ex-
haust steam (nto the alr through the oxbaust pipe,
or by openlug the drip pipe cocks and letting all
tho exhaust steam through the heating pipes? A,
By the latter method, as wo understand the quos-
tion.

(11) W. W. L says: [ wish to build & boat
to go up the rivers of Texas. Thore will be four
men, with the necossary baggage for a bunting ex-
pedition. We want a small cablo, and the boat
should be 50 constructed as to run about & miles
anp hour. What should be the dimensions and
shape? What power of engine will be required 7
What should be the size and piteh of propeller?
would side wheols do ns woll ns ascrew 7 She
should not draw over | foot of water. A. You
oan make a boat 30 feet long, and 5 or 7 feet wide,
and use an engine 6x6 inches, and a propeller 32
inches in diameter and of 4 feet piteh.

(12) J. E H. says: 1. Given a small steam
boller containing naphtba Instend of water, If
beat is applied, will the hydrooarbon vapor that Is
formed bave the same bebavior as steam, and will
a steam gage indicate the prossure in the boller as
if It weresteam? A, Yos, unless the naphtha Is
more volatile than water, 3, If naphtha be used
for some time, as in the above onse, will there not
be a thickish deposit In the boller, which will be
requice to be cleaned from time to time? A.Gen-
erally, yes.

(13) J. B. W. says: I put a lightning rod
on my dwelling; urea of roof is 2,000 feet. Rod is
made of copper about J inches In diameter. I
led the end of it luto & bed of about half a barrel
of iron turnings, not spread out Into large surface
bat tumbled into an excavation made for the pur-
pose, and o arranged that the bottom of the mass
of turnings was aboutd feet below the surface of
the grouud, and the top about 1 foot below, the
rod ruoning through the mass and some 5 feet in-
to the ground. Now what [ want to know ls, If
this conducting material and the manner of pluc-
Iing it is io accordance with your views of safety ?
If not, what can [ do to remedy it? A. Your
method of armangement of rod within the con-
ducting material at the terminal s correct; but
your rod bas the common defect, namely, its ter-
minal in the ground is Insufcient. You bave 10
feet conducting terminal. You should have 2,000
feet. The rule for dry solls Is to have for the ter-
minal of the rod, underground, an area of con-
ducting surface equal to the roof area. Your roof
area is 2,000 surface feet. You should therefore
have a conducting surfaco of 2,000 feet for your
rod terminal. Charcoal Is an economical material
for the purpose. A treuch 400 feet long, 18 inches
wide, 5 feet deep, with a layer of charcoal on the
bottom @ inches deep, firmly compacted, and the
rod extended along the whole length of the trench,
in the center of the charcoal, will give you = reli-
able terminal. The joints of the rod sbould be
welded, or soldered and firmly bound, soas to
make the rod, practically, one continuous piece of
metal.

(14) H. F. K. asks: I am desirous of heat.
ing my shop by live steam. Can you give a rule by
which I can know the boller capacity requisite for
every 100 feet of radiating surface In my pipes?
1 wish to rate the boller low enough to secure a
fair economy of fuel. A. You do not send suffi-
cient data; but by applying to a reliable boller ma-
ker, and giviog him full particulars, you can
doubtless ascertain the proper proportions.

(15) A. M. says: My fouring burrs are
running on very hard spring wheat; and they
sweat badly and gum up everything near them
with dough. How can I provent this? A, We do
not know of any remedy excopt walting for the
wheat to dry, If your stones are properly dressed.
If any of our readers cun ald you, we would be
glad to hear from them,

(16) W.R. C. nsks: 1. Can I locate a boller
100 yards from the bullding containing the engine,
and can I, by layiog underground a tube, proper-
Iy protected, run the eogine? Will there be much
loss of steam ? A, Lay the pipe In & box and pack
mwdust or vther non-conducting material around
it; and put in a good trap o oarry off the con
densed water,

(17) W, I, Co,say: Weo liave a large vein
of muagnetic lron ore, but {t has un aecess of top
water, DBy mukiog & oross cut tunuoel or adit, (x
feot in length through soft ground (which roquires
timbering), wo oan ou* the veln at 0 feot under
the surface for a wator adit, and save the pump.
ing of the water (0 the surface from that depth,
What is the customary adit grade In Cornwall and
other parts of Earope, and o America? Of what
grudo are the rallroad tunnels In Awerica and 1o
the Alps, that carry off thelr top water? A. The
grades vary considerably, from 067 feet tn 1,000,
where a very slow current s desired, to 1 o 400,

(18) W. M, D.osays: | am bullding & small
ongine, 255 by B inohes stroke. My bolier & %
Inches loog, (nternal diumotor 17 inches, made ot
baller plate §, tonoh thick, Would cast tron heads
do? Of what thioknoss should thoy be? Wil ¢
oue foch flues besuMolont? What pressure will
Itboable to carry? A, It would be better to use
wrought fron heads, Got in as many tubes as you
can withour corroding. If your bolier s well
bullt, It should sustaln from 10 0 140 Ibs, por
square inch with safety

MINERALS, 870, —8Specimons have been re
celved from the following correspondentsan
sxamined, with the results stated :

J. A, Bo-A varlety of magnotio oxide of (son.
=W, H, G~1t W docomposed spar, and conslsts
of sllex, nluming, and onrbonate of lime, whioh

constitute the ohief part. 1t does not neoessar®
4

ly Indlcate the presence of motal, There are
many localitics of tin ore in the United States,
but no genuine tin mines, Tin I8 usunlly nssocla-
tod with fluor, npatite, topnz, blende, wolfrnm,
oto.~N, W. D.—No.11s a rock composed of caloite,
ohondrodite In graing, aod traces of serpentino.
There I8 no reason for rejecting the determing~
tions of tho professionnl assayer. No. 2 consists
of hornblende, quartz, felspar, and muscovite,
and thesflver may be taken ay the nsayer has de-
termined.

J. R. A. ssks: How ean | cure and prevent
cracked heels in borses7—J, L. maks: How Is oat-
meal manufmctured 7—B. H. I, says : The general
Impression s that the munbow I8 literally a bow.
Has any one ever seen the complete clrole of a
rainbow, which of course can only be seen from
n balloon 713, B. asks : Will it damage flax siraw
for manufacturing purposes 1o thrash it witha
common spike cylinder thrushing mactine?

COMMUNICATIONS RECEIVED.

The Bditor of the BCIENTIVIC AMERICAN ac-
wnowledges, with much pleasure, the receipt of
ariginal papers and contributions upon the follow-
Ing subjocts :

On Chomistry on a Mathematical Basls. By
E. V.

On the ScresTivic AMERICAN'S Publications.
By J. M. R,

On Mr, Edison's Discovery. By N. P.

Onn New Form of Chalr. By C. M. A

On the Hydro.-Pneumatic Puzzle. By W. H.C.

On the Speed of Pulleys. By J. B.

Also Inquiries and answers from the following :
F.B.§.~R.B.—J. T.—8. N.—F, 0. —C.E. H.Jr—
P.8.~W H.~W.8.D—C.8 L-R.Y.~J.G.—A.A.
E.R.McG.—A. A.M.—A. J. C.~B. C.—~W.L.G.—
E.H~AJM~J HH-W. D-A.§.C-B.P—
J.D.-H.B. P.-C.J. T.

HINTS TO CORRESPONDENTS.

Correspondents whose Inquiries fall to appear
should repeat them. If oot then published, they
may conclude that, for good reasons, the Editor
declines them. The address of the writer should
always be given

Enquiries relating to patents, or to the patenta-
bllity of inventions, sssignments, ete., will not be
published here. All such questions, when initiais
saly are given, sre thrown into the waste basket,
a5 it would fill half of our psper to print them all;
but we generally take pieasure In answering briefly
by mall, if the writer's address is given.

Hundreds of inquiries analogous to the following
are sent: ‘* Who sells the best permanent mag-
nots? Who makes the best traction engloes?
Whose ts the best machine for mitering picture
frames?" All such personal inquiriesare print-
ed, as will be observed. 0 the column o1* Business
and Personal” which is specially set apart for
that purpose, subject to the charge mentioned at
the bead of that column. Almost any desired
information can In this way be expeditiously ob-
tained.

[OFFICIAL.]

INDEX OF INVENTIONS

FOR WHION
Letters Patent of the United States were
Granted 1n the Week Ending
December 21, 1875.
AND EACH BEARING THAT DATE.
| Those marked (r) are relssced patents.)

Ant-Incrustation compound, L. N, Lye ........ mamn
Axles, sotting metal, F. BAX. . .ooovivinnns sersens 11043
Bale tle, P, K. Dederick....... 7L

Balo e, IX, Montfort...

Barrel, A, Wyekoff (Fheovevrnnissnns 654
Barrel headings, baling, J. Kepple.... 1m0
Barrel machine, A. WycKOf (F)..cecciinrssnsernnns 6,513
Bee bive, D, COX....  ceeocnrees S e

Beolt tightener, O, CoOley . ovuusinreirssrrnssnnnsansn =
Bird cage feed cup, Osborn & Drayton. ., ... ...
Bt stock, angular, 3. W, Antbolne, .. .. ..cocvianns
Dotler, steam, J . Sbackieton. ... ..., e
Boller and pipe coveriog, J. C. Beed. ... ...o.covon
Book and musie sapport, L. Berg....... . -
Book-backing machine, J. E, Coffin
Boot-palling machine, McEay & Falrfield, .
Boot-pegaing machine, W. D, Oreatt
BOOL Jack, V. MBI, ...oooanvvrninrnis sune
Hotue stopper, T. W, Marmay, .., o
Botbie stopper, 8. 8, Newlon, .. oooivins srinnnntns

Bottiing wineral water, eto.. J, B, Newbrougo... 171,50

Boxes, corner Jolut for, G. 8, Sterns.............. 171,58
Rraces and suspenders, H. S, Archer, . m.
firscket tor shelves, M. D, Jones....... mes
Hrick machine, E. L. Wagner ....... e
Bridge, tron trass, ¥, Schomemann mps=
Buck bourd, C, Neligh, 8. ... nwLar

Duruer and groerstor, gas, A, G, Grima, . v
But on, sieeve, G. A, Allen.. .. 1L
Buttons, manafscture of gisss, I & G, Lehmana, 171,00

Calendar. J. KeDar. ... cvaaensssrrrinstoviing savasy m. =
Calendar, C, B, O Nelll....covavanenssntsisnns snnse

Can opener, G. L, Witatl ..., vt

Can,powder, F_F. Egge.....as +0s .

Can recoptacio, mily, N, Littlefiold. .o ooiiiiinnis

Candy heater, steam, B, & I, Stern, .,

Cour brake and starter, W._ Seotl ..o iiiiiiiin, < N0
Carcoupling, B P, Mareiag@ton, ..o .. n,.=
Car coupling, Kilngler, Boleader, and Stem, ..., 111,09
Car dumiping spparstas, J. Wiasd 8¢ = ... . 19,80

Car.sleeplug, J. L. Mitehell ... o0oiiil 1L, 1L
Carpet linings, making, W, Lewis, :

Carpet stroteher, L. Nolton..........,
Carrtage, ¢hild's, Galt & Blaladell,
Carriage wheel, K. Drown,..........
Carrfage stay end dle, D. Wileax. ...
Cartridge, blasting, Smith & Egne, ...
Chatr, dental, BT, BT, . 0ive sorines
Chalr, folding, P. Born (r)
Chalr soat, 1, Buckley.., ...

Uheok box and cash lndionto 1. Riph L LA
Charn, D, M, DD, WrOWDL couiereins saseennnsnnes 111,000
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ARssRaasARL susts shanay cons 171,080 | Banh ML, J. SWORL (.o o ATHLMO 5,816, <A, J. Pork, Virginia, Miss,, U, 8, Hame fast-
c“'""‘ M sk " 31014 | Saw handlo, erossent, K. €. AUKINE,.....coeeen. 171,087 | @ner, Deo. 10, 1878 Todd & Raﬂ’erty Mnchlne(}.,

MMJ o.;,.o'onchor . 171,804 | Saw set, O, X, Gove....... RORAME €8 av s 171,970 | 5,06, 1. Curtls, Urbans, 111, U, 8. Hay rake and load. NA‘W"M‘TVI"’M oy
{ « 171,001 | Scoop, sugar, G, W, \vnm\nm ........... L1152 er. Deo. 16, 1858 The celobrated Greene Variahle Cut-Ofn "W'V\v

Coke oyen, K. 8, Goblat ........

1 Patent Tabnls ]
l Cooking spparatus, E. 1l. Murray. veenens 1TLALL | Soraper, road, ¥, W, Schule......... ! 19,40 | 0,807, W, 1. Barker, Pella, tows, U. K, Adjustable "s":;:"hF‘;?"':";?d';":ﬁ??‘gquk“m:’u' .
Cooking utensll, W. Lacy ..o .. 191,231 | Reparaior, clover, Metager and Kohler............ 171,27 ] boekie for garments, Deo, 16, 1575, nds, Steam Pomps earing, Bh m.,, .,,
| Cooler, milk, ¥ 'n. Ferguron,, o 170210 | Separator, grain, L. W, Hasselmann, ... , 171,000 | 0.51K, l_ .\'.. Herrlok, Chleago, I, U, B, Boda oask. '{‘,}Z,,‘,’.",‘:,‘,“} .',"}.‘..“f..'iﬁg'uf.'.ﬁ'.Z?gnﬁ.g'{ok
} Cooler, mik, I, H, Wanzer..... 1) « AT Bewing machine broom, I, Behren. ... ¢ e Doe, 16, 1818 L-(l :l Tooln; l{rr Judson's GOvernors an ae ."..'
4 Coop, folting, D, M. Sulliva Pt « 17100 | Bowlng mschines, driving, . 1L B8, dobn, .. oo 170008 | §010, =D T, Weleh, 8t Louts, Mo, U, 8, Liftlug Jack, \\I;\I{I:l.{'(‘)t()wt:) £ IIMK(,l(’,A“m"muilr‘ | -ﬂm,
Cork for bottling beer, eto., U, lhnuomuehl.. « ATLBS | sewing machine raffer, J. DOION, ..o e 151,008 :’:n :' m;'. : : R s . WORKESB PAT hlwon an Jx BEY £
Corpsos, ote,, presorving, J. Whaelan, oo vons 1T1LER | Rowing wnening throad guard, L, I(mu\\\l'll L 170,408 | 5080, 8, Bolden, Erieo, 'a,, U, 8. Dumpers for stove | e P peT—
dle, J, A, 1 hoer.... o 191888 | gy J . 0,4, AURLID, coavniviiins 19,0 | plpes,  Dee, 16, 1870, O\IPI(ES‘!FD AI“ MOMIVL "me(-—i'nr
Cradle, troadle, Kirc N Shingle edglug maohine, J, K, ' ‘ ) partienlars of the most recent raetiae. send %
Cultivator, J, Plerpont, ... 170400 | GR1et front, 1, CONYORIE. . «voer voninneersnsinerees 171080 | 8020 T, Guin, Hamiiton, Ont,  Cutting puper for paper n,.-l ROIENTIFIC AMERICAN SUPPLEMENT, Mgty
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ue! or m e L BIO F) Splttoon mat, J, Lee.....coivivviiniin T can for olls, fta, Deo. 14, 1898 Get the TOM THUME TELEGRAMH “
l Driliing apparatus, well, D, 1. Malr.. () l::'::; Spool holder, J. J. Elllott, 5.5%, K. Davee ¢ al., Springtield, Ohlo, U. 8. Dry | little boxes contalning working .Oulll’;r.wlll:’r::hw
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] Eaves trough hanger, J. P, Abbott... < VT gair rod, H. Iverson (r). 6,810 | 5,897, ~W. H. Shapley o al., Brantford, Ont. Lamp | ready for operation, Price $3,80, with r-u'«nmou
| Elovator,water, L, H, Thompsod... ... . . l:l.m Steoring apparatus, M, Townsend coneeerses LA ] ohimney. Dee, 18, 1575, Can be seen in practical operation At the ** Befeni
J Eicotroplating statoottes, oto., Worthen efal..., ‘:‘-ﬁ' Stove pipe joint, D.H. Kiotz......... vevennee 171,080 | 8,098 AL Q. Allls et al,, Cleveland, Ohlo, U, 8. Ofl | American'® office, 37 Park Row; at Packard's num‘
Engine, stoam, J. 8. FOMOr. . .ooovrnemernnss BLATS | giove pipe shelf, G. HIbIRt........... S0 stone, Deo, 18, 1873 College, 906 Broadway; and many om-r’nluu M..~
Engine valve, pumping, L. J. Knowles. VL3 | gump extractor, Hart and Grove. .......coove.s . 171,07 LelegTaphing, many beautifu) experiments can be mad
‘ Envelope, R. 8. Jeonings (1)..... + 680 yubte, Ironing, L. P. LAWTONCE. . 1ueceiraimersies 171,008 a WEes such ax 1 o
171,808 (vertisements o magnetic curves, olectrio Ught, lfting
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Solentific progress of the world; Descriptions,
with beautiful Engravings, of New Inventions,
Now Implements, New Processes, and Improved
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