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A LOCOMOTIVE MAGNETO-ELECTRIC INDUCTION ENOGINE,

We recently published Professor 3. F. Barker's excellent
lecture on magneto-eleciric machines, ln the course of which
& description was given of the Siemens armature. One of
the most recent applications of this important spparstus for
converting magnetism Into electricity Is represented In the
sccompanying engraving, which we take from the Practical
Magazine. The machine is a locomotive magneto-electrio
induction engine, in other words a very powerful electrical
battery, mounted on & carringe, to which horses may be har-
nessed in order to transport it from place to place. The
fore part of the vehicle is occupled by the magneto-electric
apparatus, which is driven by s small vertical steam engine
located in the rear. The machine was bullt at the Blemens-
Hualske telegraph works, in Berlin, and is mainly intended
for the production of the electric light.

Currents of electricity are induced in coils of insulated

wire wound upon a metal drum, by osusing the latter to

rotate rapidly around an iron core placed between powerful
magnets The electric current can be conducted, either con.
tinuously or intermittently, to any desired point, by means
of conductors covnected with the magnetic poles. When
used for illuminating and signaling purposes, the conductors
are led to an electric lamp, which is provided with a special
arrangement for regulating the intensity of the current,
The steam boller Is vertical, made of steel plate, with a fire
box suspended below ; there are twin cylinders, which set in
motion a couple of driving wheels, connected, by means of
belting (omitted in the figure), with the drum of the induc-
tion apparatus

The engine works up to 200 revolutions per minute, pro-
ducing 450 revolutions per minute of the drum of the indue-
tion apparstus. The Iatter is of thin German silver plate,
covered with eight separste colls of copper wire of 028 inch
gage, and rotates between two very powerful horseshoe
magnets, At full speed, the current induced is sufficlently
Intense to heat & copper wire, 0 04 lnch In dismeter and 38
feet long, to redness, and, photometrically, is equal to 14,000
wax candles. The draft of the apparatus is about 2§ tuns,

The Use of Well Water tn the Ultlos,

The State Geologist of New Jersey, in kis recent report,
calls sttention to the habit, still in use in some of the older
cities of New Jersey, of people drawing their supplies of
water from old wells. In an analysis of the water coming
from some nine wells in Princeton, five of them were found

always attend the use of water contaminsted with putrefying
organic matter

An Tncendiary Machine,

The Hartford Phonlx Insurance Compnoy Iately unearthed
the latest incendiary device in connection with sn §1, 800
barn loss in Scholiarie county, New York., It is to be hoped
that the machine will form » part of the underwriters’ Cen-
tennisl exhibit, The apparatus cousists of & bosrd covered
with sand paper that faces another bosrd filled with matches,
set 50 that the sulphur of the matches can rub sgainst the
sand. These were set agalnst & bhay mow, and with the
match-filled board attached to & ten foot lever with its bear-
ng in the middle, At the end of the lever is s tin miik
pall, and set above the pall was an ordinary funnel supply-
ing the bottom to & bushel box filled with fine sand. This

to contain free ammonia, albuminous matter, and chlorides

sand was allowed to run into the pan; and when the pres-

PORTABLE MAGNETO-ELECTRIC MACHINE

In excess.
found in almost all cases that diarrheea and typhoidal fevers
accompanied their use, It is almost impossible to be sure
of the good quality of any well which is surrounded by
houses, where drains and sinks empty into the surrounding
soll. It would be well if the proprietors of large country
hotels and summer resorts would not only look more closely to
their sources of water, but eschew well water entirely.
For the health of their guests, it is better, in all cases where
running water does not exist, to seek their source of water
from cisterns which are fed from the rainfall on the roofs.
Wherever such rain water is used, it may be safely stated
that there is an entire exemption from the diseases which

In tracing the effects of these waters, it was|sure was sufficient to move the lever, & string unloosed the

fannel, and the balance of the sand, dropping suddenly into
the pan, moved the lever, and so the board ignited the
matches, thus firing the barn. A belated traveler passing
discovered the thing In working order, rushed in, and saved
it, and presented it to the insurance sdjuster as an evidence
of the ingenuity of man.

Ax excellent varnish for photographic negatives is made
of § ozs. bleached shellac dissolved in 24 ozs. alcohol. Filter
when dissolved, which will be in 1 or 2 days, then add gum
sandarac 1 oa., essential oil of lavender 1§ oss. Filter again
and bottle for use
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Scientific American,

FLUOSILICIC ACID IN THE ARTS,

One of the compounds of silieon with hydrogen and fluor.
ine, known as hydrofiuosilicic acid, H, B F,, seems Hkely to
become at some future time as useful and well known as it
is now rare and untalked-of. It s not a new substanece, but
has long been used in analytical laboratories for precipi
tating potsssium, one of the most difficult sslts to precipl.
tate; and also it is used for separating barium from caleium
and strontium. About eight years ago, Tessié du Motay
and B. Earcher attempted its manufacture on & commer-
olal seale st (romsblittersdorf; but the Franco-Pruasian
war interrupted the business, which has never been revived,
Thelr process consinted in smelting together in a shaft fur.
nace, by means of & cold blast, a dry mixture of sand, clay,
fluorspar, and fine coke. The gases evolved, consisting
chiefly of nitrogen, earbonle oxide, earbonlc scid, and fluor.
ide of silicon, were passed through water in a condensing
apparatus, when the fluoride of sillcon was decomposed Into
silicic seid and hydrofluosilicic acid. The soid solution was
sither introduced Into commerce In that form, or smployed
in preparing silico-fluoride of potassium and sodium, This
process was quite imperfect, and, until a better one is devised,
the manufacture of fluosilicic acid on a Jarge scale is not like-
ly to be revived. In the first place, not all the fluoride of
silloon Is decomposed by the water, and this involves a waste;
secondly, some hydrofluoric acid Is formed, which cannot be
expelled, and this interferes with its usefulness in decom-
posing the chlorides of potassium and sodium. Finally, the
silico-fluorides of potassium and sodium, when formed, are
not completely decomposed by heat into fluoride of silicon
and alkaline fluorides,

That it is highly desirable to devise a cheap and perfeot
method of manufacturing fluosilicic acid will be seen when
we mention some of the uses to which it is applicable, al.
though some of these are of less value to us than to our
German neighbors, This Is especially true in regard to the
manufacture of fluoride of potassium from the Stassfurt
brines, rendering its separation from the troublesome mag-
nesium very easy. It can also be employed to separate so-
diam from ses water. The alkaline silico-fluorides are de-
composed by heat into fluoride of silicon gas, which is util-
jzed, and alkaline fluorides, which are easily converted into
caustic alkalies by means of quicklime. Kessler has also
patented s process for making soda from table salt, in which
carbonate of lime is used. The fluoride of calcium produced
may be used over again in making the fiuosilicic acid, in
place of fluorspar,

But there are many other uses to which fluosilicic secid

31 | may be put beside the preparation of caustic alkalies. It has
344 | been proposed to use it for decomposing bones, phosphor-

ites, and sombrerites, in the manufacture of artificisl fertili-
rers; while fluosilicate of potassium is itself a very suitable
form in which to introduce this allcall into the soil.
Fluosilicic acid has been used in the manufsacture of beet
sugar, as it is able to precipitate the alkaline salts contained

0 | In the molasses, which hinder the separation of the crystalliz.

H 8450 en

Inc F 'c!euer, steel

Induction colls (36) mﬂ\'mllb for negatives,...... . 3
nk, s river of... ..... .. U8 Water, clectrolysisof (88)......... 3

fix: e st b O i 28
nk, in o :
Tk, 1ndelible, 1o Temove (id)..... 251|Well water i Citlen. .o )

................
—
S

THE SCIENTIFIC AMERICAN SUPPLEMENT,
No,. 16.
With 51 Figures and 60 Articles,

Fortho Week ending April 135, 1876,

TABLE OF CONTENTS,,

1. ENGINEERING AND MECHANICHS, With 32 figures.—The Jott
Works, Galveaton Harbor, 5 W.—'}( w -mlgg‘gr Foundations,
%n.—)mllag Machines and Tools, by Josnua x, 7 figures.—Ihle's

erentisl Co! v r W orks.—Trisl of Alr B
Proposed New Tunnel under the o8, —Go
Docpening of the Pogs of Rivers 61 glaco Free Baths ril-
o vers. e ~Dril-
ling and Aoulu &Mu,l figure —Richards' Water Meter. 5 figures, —

Shapiog Machines, by Proyesson MaAoCORD, § figures. —Screw Propel.

Jers, by N D.:n ALY, & figures.—Evaporation and Percolation, by C,

sm'u. C. E.~The 51 tun Gun.—Action of Powder on the Bores of

uns.~lronwork Construction in 1575,

J1. THE INTERNATIONAL EXHIBITION OF 1876, With 3 engravings, —
The Brewers' Exhibition, 1 nﬁan.—‘rhe g:' Bnmr!hlvesute Buil 'I!pn.
1figure.~The Feed Water Heater at t xhibitfon, 1 figure,—~The
American Boclety of Civil Engineers at the Exhibition,

11T, TECHXOLOGY, Withé figures.—1ron Asss , by Prorrason nrv-
Xo 5 ros, rnnﬁ‘l?o Burfacing o .3 In.~Cutting Steol by
¥uu o {lof ron.—~Award of the Bouc:er. al.—Reomarkable Cablo

dm DR~ A mmlw lzcn. tion in Milan,—~Nstural

m “mmuon nd sportation,—

roduct of Steel ~C n
ness, neisg

A Ty e o

- 1) o 8, -~ -

thol,—~Use of Ceream for An’llll':enhcn.—‘p{\eun of Nitrogen nl‘”-
ksliine Metals.—Temescal Tin Mines,

v, 1B.zsaoxs IN MECHANICAL DRAWING, By Prorzssox MaoConn,

¥I. AGRI TURE, - Y
A A.%n. ETC.~The Chemical Action of Plants, by Prores.

VI, SATURAL HISTORY, ETC,—Bea Cows.— kable Dlow b
ﬂ\vorf‘ylm.— ot Gonintite,—Ascent of )’(‘gl;-i.rﬂl:h:.—“"’llkln:
:r'tl;l'_r_ﬂ’a}gl-;m‘ P '(‘J'Ln‘u in i1 dm?obh.-l.ondon Goologleal Bo.
e o Tl erm River, 1 fgure.—~New Guines and the

BOLENTIFIO AMKRIOAN B ®NT I8 uniform in 0 with th

Borxririo An:lonl. g“-m of subsoription for su'rru.nu!rrfd.:.m:

esr, . 40 subscribers,
{... 4 &d; e bcn’.mm ooples, 10 cents, Bold by all

e 5 COMBINED HRATES,
o ENTIFIO AMERIOAN and BOIRNTINIO AMERIOAN SUFPLEMENT will
2’ font togetler for one year, postage free Lo subscribers, on recelpt
mit by postal order. Address
MURN & ©0,, ﬁuu.unnl.
All the numbors o‘llbo BUPFLEMENT from s mr"' Dy B
ot

I¥3%, cas be suppliod; subscriptions may date with o"i‘}??:.'i'nﬁ“""’ &

@ Bnge oaired nu
ALYy sddress o5 ”om ” mber Of Lbe BUPPFLENENT sent W0

A 001D Incquer closely resembling the real Chinese article
is made by first melting to & perfectly fluid mixture 3 parts
copal and 1 part shellac, To thissdd 2 parts good bolled oll,
Remove the vesss! from the fire, and graduslly mix in 10
parts oil of turpentine, To give color, add s wolution of
gum gutts in turpentine for yellow, or of dragon's blood for

red, s sufficient quantity of coloring materisl being used to
give the desired shade, . o

312 | sble sugar. Their precipitation by this acid was first pro
i | posed by Von Kletzinsky and afterwards by Marix,

Combe and Wright recommend its use in the manufacture

b2 of glass and porcelain, They propose to replace the lime by
29 | silicofluoride of calcium, either alone or with the barium

salt, in the manufacture of glass; and instead of carbonate
of potash they would take the silicofluoride of potassium.
Still more important is the substitution of fluosilicic acid for
boracic acid in the lime, alumins, and other compounds nsed
in English stoneware. Silico-fluorides could scarcely be used
for glass on account of the evolution of fluoride of silicon
vapor when fused.

It may algo be mentioned that it has been proposed and

ia- |used in making artificial stone, for fixing stereochromatio
colors, in making tartaric acid, as a substitute for this acid, | P*®

as & mordant in dyeing and calico printing (in place of the
drug bath), for whitening pins, for removing the lime from
beet juice In making sugar, and many other uses. It pro.
duces an incomparably beautiful patina on brass, bronze,
zinc, and German silver, A French manufacturer uses its
sodium salt to make hard alloys rich in silicon. T. Christy
has taken & patent in Fngland for its use in the manufacture
of ammonia from gas liquor.

It seems g if fluosilicic acid, notwithstanding the service
it has already rendered, is not attracting the attention it de-
serves either from chemists or manufacturers. Let Ameri.
oa take hold of the problem and show the old world what
she can do with this curious and useful acld. On & small
seale in the laboratory, it is made by mixing together pul-
verized fluorspar and fine sand, adding oll of vitriol, and heat.
ing. The gaseous fluoride of silicon thus formed is passed
into water, precautions being taken to prevent the tube from
choking up with precipitated silica. The products are pure
gelatinous silica and a solution of hydroflaosilicic acid,

THE BAOBAB A8 A FIBER PLANT,

The baobab (Adansonia digitata) has long been known as
one of the giantsof the vegetable kingdom. It has Iately be-
come sn important source of fiber for papermsking. The
fitness of its inner bark for this purpose was demonstrated
some years sgo, but it is only within the past decade that it
has begun to rank as an important article of commerce, By
the natives of Africathe bark is put to various uses: Twisted
into string and rope, it is used for all sorts of purposes, and in
nntwisted strips It serves to secure loads and to bind together
the poles employed in making their huts. Finer pleces are
pulled out so s to resemble conrse notting; and the edges

being sewn together, they make handy bags for cotton, gum
grain, and the like. Coffee and ground puts sre bm‘h;

15, 18 76,
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down from the Interior to the coast in very stroog bags wov.
en from thin strips of the bark.

The bark is obtained by first chopping off the softer outer

bark of the tree with a hatchet, after which the lnner bark
In stripped off in large sheets. The pleces are beaten with a
stick to soften them, and shaken to get rid of some of the
pithy matter which they carry. The sap s then dried out in
the sun, and then the fiber is pressed into bales for lhlppi.’,
The smaller trees produce the finest and softest fibers. The
bark is taken off all round the tree, which does not Appear o
suffer much injury. A fresh layer of bark grows and is
thick enough to be taken off in six or sight years, Mr. J. J.
Monteiro, who has the credit of adding this yaluable fiber 1o
the resources of the paper trade, tells some amusing stories
of the difficulty he experienced in developing the business of
collecting the fiber. By paying liberally, he induced somse of
the natives to take hold of the new work at last, and mat.
ters went on tolerably smoothly until a season of drouth
came on. The fetich men declared that the * big iron "—hix
hydrsulic press—had fetiched the rain and prevented its ap-
pearance. The matter was discussed throughout the coun-
try ; and at a general meeting of the people of the neighbor.
Ing towns, it was decided o apply the usual tests to the big
Iron, and, if it proved to be & sorcerer, to destroy the press
and throw it into the sea. It is the custom in those parts to
try all cases of supposed witcheralt by subjecting the sus.
pected to the ordeal of poison. For this purpose they use
casca, the bark of a large tree, the erythrophioum Guineon.
#is, which acts either as a violent emetic or as a purgative,
innocence or guilt being determined by the manner of its ac.
tion.
In the case of the press, the application of this simple and,
to them, perfectly satisfactory test was seriously interfered
with by the absence of any stomach or insides to the big iron,
for the poison to take effect on. After much deliberation it
was resolved to employ a substitute in the person of & slave
to the king. To this unwilling representative of the big
iron the casca was duly sdministered, and luckily scted asan
emetic; so the press was declared innocent of bewitching the
rain. Still the rain held off, snd gravesuspicions arose as to
the sufficiency of the trisl. To resolve all doubts, the poor
slave had to undergo the ordeal a second time, fortunately
with the same result, and the press was never more suspect.
ed of complicity with evil spirits.

THE SECRETS OF MAKING VIENNA BREAD,
One of the most practical and useful works which has re.
cently emanated from the government printing office, at
Washington,is Professor E. N. Horsford's report on the sub-
ject of Vienna bread. Professor Horsford was & member of
the United States Sclentific Commission to the Vienna Fair
of 1873 ; and the present book is the result of careful and ex-
haustive research, the aim and object of which was to un-
earth the secret of the world-famed bread peculiar to the
Austrian capital. There is something very sppetizing in his
description of the Kaiser Semmel,as the bread is there termed,
1t is ““ a smooth, irregularly rounded small wheaten flour
loaf, of uniform weight. It presents a ricb reddish brown
orust and & delicately shaded yellowish, almost white, in-
terior. It is alwayslight, evenly porous, free from acidity
in taste or aroma, faintly sweet without the addition of sac.
charine matter to the flour or dough, slightly and pleasantly
fragrant, palatable without butter or any form of condiment,
and never cloying upon the appetite.”

The reverse,the Professor might have added, on one hand,
of the dyspepsia-breeding, doughy compound which passes
for bread in many a country bome, and of the sttenusated,
alum-treated, tasteless loaf which is produced in many a
city bakery, It seems, however, that these gastronomic
abominations are not necessary evils, and that,despite the re-
ted efforts which have been made to imitate Vienna bread
out of Vienns, which have uniformly failed, a way does exist
of producing it in all its delicacy. And that way Is very
simple, as the reader will see by the following:
The first requisite is to procure as good flour as the Vienna
bakers have, Good flour can only be made from pure sound
wheat, and by good milling. This means in general flinty
wheat reduced by the process of high or bhalf high milling,
and a selection of the products of the milling, not to exceed
one half the total weight of the wheat ground. Good
fresh middlings flour, Professor Horsford says, would com-
pare favorably with the average Hungarian flour used in
Vienna.
The next requirement is fresh pressed yeast. This isalready
made in the United States. It is not difficult to manufso.
ture, since it is made by skimming the froth from beer mash
in active fermentation. This contains the upper yeast,
which must be repeatedly washed with cold water until
only the pure white yeast settles clear from the water.
This soft tenacious mass,after the water has been drawn off,
is gathered into bags, and subjected to hydraulic pressure
until there remains a semi-solid, somewhat brittle, dough-
like substance, still containing considerable water. This is
the pressed yeast,which will keep for eighty days in summer
and for an Indefinite time on ice. For use it should be of re-
cent preparstion and sweet, so that ltvﬂlyhldol_l_!w
and carbonic acid as produets of fermentation. y

Next follows the very important qnm"“:‘“
Into the middle of a rine-lined trough, about 8§ feet wide
8 foet long,semicylindrical in form,the Vienns baker empties
his flour sacks, Then, intoa pail m‘lm'“%
equal parts of milk and water are "‘"'n” :
until the mixture attains the of the Toom, e
tween 70° to 80° Fah. It is then poured into one end of the
trough and mixed with the bare hand with & small portion

of the flour to form a thin emulsion. W”ﬂ”
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next crumbled finely in the bands, and added in the propor-
tion of three and & half ounces 10 every three quarts of liquid,
and then one ounce of salt in same proportion is diffused
throogh the mixture. The trough is now covered and left
undisturbed for three quarters of an hour. Then follows
the incorporation of the flour from the neighboring heap ; and
a5 this is the last of the ingredients, we may write the recipe
as a whole, thus: Flour 8 pounds: milk and water 8 quarts:
pressed yeast 3} ozs. : salt 1 ox.

The mass of dough, being left quiet for two hours and &
half, becomes a smooth, tenacious, puffed mass, of yellowish
color, which yields to indentstion without rupture and is
elastic. It is now weighed into pound masses,and each lump
is then cut by machinery into twelve small pieces, each of
three quarters of a inch in thickness. Of each one of thess,
the corners are brought together in the center and pinched
to secure them. Then the lump is reversed and placed on a
long dough board for further fermentation, until the whole
batch is ready for the oven. Before being introduced into
the latter, the rolls are again reversed and restored to their
original position, having considerably increased in volume,
to be still farther enlarged in the oven to at least twice the
volume of the original dough. In the oven they do not touch
each other, and the baking occupies about fifteen minutes.
To glaze the surface they are touched in the process of bak-
ing with a sponge dipped in milk, which, besides imparting
to them a smooth surface, increases the brilliancy of the
slightly reddish cinnamon color and adds to the grateful
aroma of the crust., No peculiar form of oven isrequired,
the only necessary point being that the receptacle shall be
capable of maintaining s temperature of about 500° Fah.

THE UTILIZATIONS OF MICA.

A correspondent encloses us a sheet of very clear mica,
and asks us for what the material may be employed. Of
late, large quantities of mica have been mined in Mitchell
and adjoining counties, in North Carolins, which are proving
very remunerstive. The material is gotoutin sheets of from
two by three to fifteen inches square, according to patterns
furnished by dealers, and the best price is given for dark or
brandy-colored mica. In obtaining these sheets, of course,
immense quantities of scraps and fragments must be made,
and it is mainly with regard to these waste bits that the
utilizations above to relate. The first employment which
suggests itself as worthy of a wider field than it now pos-
sesses is the substitution of mica for glass in spectacles worn
by workmen, especially stone and metal workers, to protect
their eyes from chips and splinters. As already made in
Germany, these mica glasses are concaved in the shape of
watch glasses, and are about one twenty-fifth of an inch in
thickness. They are mounted in simple brass wire frames,
and are made sufficiently large to fit closely around the eye
sockets. The advantages gained by this utilization are
greater than would at first be Jmagined. Mica spectacles
cannot be broken. Pounding with a sledge hammer merely
flattens them, nor does molten metal poured on the mica
affect it. The shower of pointed iron particles which issues
from Isthes merely rebounds from the elastic mica glasses,
In weight, mica spectacles are about half as heavy as glass
ones; and when a pure material is used, the mica, with the
exception of & slight grayish tint, which is rather agreeable
to the eye, is fully as transparent as glass,

Another use for mica is itsapplication, when previously col-
ored or metalized, to ornamental purposes, From its unaltera-
ble nature, the material preserves gilding, sllvering or coloring
from deterioration ; and from its dinphaneity, the articles so
treated will preserve sll their brilllancy. The process of
treating mica, devised by Murray, of Parls, is as follows*
The mineral is first cut to the desired thickness, then coated
with & thin layer of fresh lsinglass diluted in water, and
the gold or other surface applied, after which it is allowed
to dry. A copper pattern of the desired design is next
placed on the reverse side of the sheet, and any superfluous
parts of the gilding are remoyed by means of « small brush,
the design remaining on the parts not brushed. Colors are
then Iald on as desired, and the whole is coated with a solu-
tion of liquid glue, diluted in wpirits of wine, which is
applied for the purpose of rendering the mica pliable, The
sheet iy then fastened with glue permanently in position;
and where several sheets are to be secured together, the

junction can be rendered imperceptible by first gluing with
Venetian glue and then golng over the joints with a hot
iron.

Puscher, of Nuremberg, has also suggested several ways
of converting mica sheets Into very elegant ornamentation,
For one application the thin plates are first purified by treat.
ment with strong sulphurie acid, and then silvered by the
ordinary process sdopted with looking glass, The mica thus
acquires & beautiful silver luster, and It may sasily be cat
into any shape for Inlsylng work, The floxibility of the
mica will, of course, sllow of its belng applied to lrregular
surfaces. When n sheot of mica Is heated to full redness
for a time, In s clay muflle, it loses most of its fexibllity,
and s changed considerably in appearance. Under reflected
light, it hns a dead silver white look ; but viewed by trans.
mitwed light, it is seen covered with gray spots. This latter
appearance is lost when two or three pleces are superposed.
The mics, after heating, is also a beautiful material for in-
laylng work ; It should be cut Into the desired shapes prior
to the heating process, Another very pretty effect is obtained
by scattering small fragments of mica on freahly poured
clonr wheets of gelatin, and varnishing 1t with & dark-
colored solution of gelatin,  Fioely ground mica, on col.
ored gelatin, nlso shows handsomo effects ; and when mixed
with & solution of gum arable, it makes & good silver Ink.
The gelatin combluation ls ysed for inlaylng buttons,

Seientific Dmerican,

Another beautiful application of mioca is in the production
of bronze-like colors, which bear the names brocades

crystal colors, and mica bronzes, The mineral is to this’
end well crushed, boiled in hydroehlorie nold, then washed

in water, and assorted according to the size of the Jamine.
Mica scales thus obtained exhibit a glass.like luster, com-
bined with a silver white appearance. Among the advan-
tages of these brocades are that they are indifferent to
sulphurous exhalations, are very light in weight, and in
some colors are even more brilliant than the metal bronzes.
They may be fixed upon all kinds of articles of metal, wood,
glass, plaster of Paris, and paper board, so that they are
well adapted to the preparation of artificial flowers, fancy
papers, sealing wax, and for use in tapestry, furniture-
making, and painting: in faoct, they may be applied to all
purposes now filled by ordinary. bronze powders. In fixing
these brocades, the articles are first painted in bronze color;
if silver is to be imitated, a ground of white lead is suit-
able. Either ol or glue color may be used, the latter fixed
with & mixtare of 4 parts glue and 1 part glycerin. Upon
this coat, when hard, the binding material for the brocade
is spread, and after fifteen minutes the latter is sifted over.
As a binding material, a paste consisting of 4 parts boiled
starch and 1 part glycerin is recommended. If the ground
is formed by an ofl paint, the binding material for the bro-
cade should be constituted of pale copal varnish, upon which,
when only pitchy, the powder is sifted. When finally
varnished, articles treated as above assume a very beautiful
appearance,

When small particles of mica silver are spread over arti-
cles coated with asphalt varnish, the result is & good imita-
tion of granite. The crystal colors are also suitable for
calico-printing ; and fabrics to which they are applied sur-
pass in brilliancy the heavy bronze and glass dust fancy
fabrics of Lyons. Such colors have béen used to decorate
porcelsin and glassware, the articles undergoing a second
heating up to the fusing point of their glazing. By suita-
ble dyes, the material is easily colored to a variety of hues.

Mica has been used instead of glass on board war vessels,
in localities where glass would be broken by the concussion
due to the firing of heavy guns. Itiis also employed for
roofing purposes, and in several patented processes forms a
water and fireproof covering for strata of rubber, tar, can-
vas, felt, and similar materials. «

D ——
THE INTERNATIONAL EXHIBITION OF 1876—PROGRESS
OF THE MACHINERY DEPARTMENT.

The commencement of the period of hustle and tussle,
such as has been more than once predicted in these columns,
is st hand ; and Machinery Hall and its offshoots are now s
very pandemonium of iron, wood, brick, stone, and mortar,
in every conceivable shape and position. Heaped up in the
most indisoriminate manner may now be seen monstrous
castings and forgings, belonging to such mighty engines as
steam hammers, rolling mills, ete.; and they lle about the
floor in & manner as though some Titan, in mockery of all
human effort, had carelessly dropped the ponderous objects
in this way to thwart the toiling mites who tug at them all
the day to bring them into place; and one might peass on in
the full conviction that busy man had here overreached him-
self in his attempt to master these unwleldy masses and
bring order out of such a chaos by the 10th of May, if it
were not for those modern and veritable titanic|aids, the
steam cranes, three of which are now constantly at work
lifting and moving heavy objects into place. One of these
machines picks up & 10 tun plece of 'iron and whirls about
upon its vertioal axis with it, to deposit it where wanted, or
moves off to the desired spot with the piece of metal hanging
from its extended arm, with all the ease imaginable, Much of
this kind of material as there now is upon the floor, car load
upon car load continues to arrive almost hourly., As an
earnest of what may be expected within the next two weeks,
it may be stated that eighty car loads of material arrived
upon the grounds on Saturday last, In view of wuch facts,
we may well believe that, before the whole is In its des.
tined place, many figurative corns will be trod upon and
some pecullarly centennial anathemas be added to the lan-
guage, Mixed up with such ponderous objects as the fore.
golng may be seen, here and there, a fancy little show case
ocoupying its half dozen square feet of floor, and others of
greater size and pretensions looming up in all their majesty
of poligh, gilding, and ornste carving ; and one is led to wonder
how thelr present high state of finlsh is to be preserved
amid an sssemblage which may be desoribed ss the furnl.
ture of some huge smithy,

Home of the ‘‘ early birds"—to whom we give all credit—
have their exhibits finished, and they can look on at thelr
more tardy confréres with all the complacency of & man with
an umbrella among his friends caught out in a heavy shower
without mny. Among these 18 a rather pecullar exhibit-
and one which will become quite a prominent landmark in
the hall-—made by J, H, Mitchell, of Philadelphia. It consists
of a column erected upon an ornamental pedestal of briok,
the whole being about thirty feet In hight. The plinth,
base, u section of the shaft at about every four inches, and
the members of the capital, are each made of aseparate grind.
stone, the whole belog proportioned 5o as to form & very haod.
some column of the Doric order of architecture, every ploce—
of which there are thirty.six—being a real grindstone, excopt
the plinth and the upper member of the capital, both of
which are, of course, square, and could not therefore wall
be used for grinding purposes. Theso stones are of all
shades of color, asnd come from all parts of the world
where such materlal is found ; altogether, this column makes
a consplenons and curious object,
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by the forelock is the firm of J. P, Morris & Co., of this
city, who have now erected, at a short distance westward of
the large Corlias engines, an immense vertical blowing en-
glne, With the exception of a very fow of the minor de.
talls, it Is now complete; and from its great hight and mas-
sive proportions, it may readily be seen from almost any part
of the floor of the great bullding. The steam cylinder is 50
inches in diameter by 7 feet stroke, and the air eylinder iz
90 inches in diameter, with the same stroke, It is of the style
gonerally known as the ‘‘ steeple,” with the air cylinder
placed vertically upon the steeple frame. The axes of the
cylinders are in one line, and the piston rods are severally
connected to & yoke, which encompaases the crosshead, the
rod of the air cylinder passing upward, and that of the
steam cylinder downward. The whole hight of this machine
is 37 feet 6 inchea above the floor, and its total weight over
100 tuns, It is a condensing engine, but will be run (without
pressure in the alr eylinder) during the exhibition as s high
pressure or non-condensing engine, at about 16 revolutions
per minute, discharging into the upper regions of the build-
ing nearly 10,000 cuble feet of air per minute, which ought
to render the immediate vicinity of this engine a favorite
locality during the heated term, which we are sure of in the
months of July and August, Upon either ond of the shaft,
which ls below the bottom cylinder head, is & massive fly
wheel of 20 tuns weight, which is, in some respects, quite
notable, The hubs or centers of the wheels are somewhat
larger than in the ordinary constructions of this kind, suffi-
ciently 80 as to permit of the crank pin being inserted into
them as in the ordinary disk crank. These hubs or centers
have holes bored radially in their edges for the reception of
the arms of the wheel; and each arm, cast with its own see-
tion of the rim, has a corresponding cylindrical projection
upon it, which is tarned in the lathe to fit the radial holes in
the hub. The sections of the rim where they join each other
are secured with the usual internal link and driven keys,
riveted over on the outside to prevent withdrawal; and the
turned ends of the arms are secured inthe hub with similar
riveted keys through slots, cast in them and the hub for that
purpose, This is something of a novelty in the construction
of large sectional fly wheels, and has at least the merits of
cheapness, precision, and security.

A rather curious feature in this engine is that the connect-

ing rods—as necessarily must be the case with the crank pins
inserted in the wheel centers—pass outside of the fly wheels;
the crossheads being of sufficient length to permit of the fiy
wheels revolving between them and the stesm cylinder; and
the shaft being below the cylinder, the connecting rods are
long enough to keep the crosshead clear of the rims of the
wheels at the top. The weight of the two pistons, piston
rods, and crosshead is balanced by coring out some of the
arms and a part of the rims of the wheels, which externally
are symmetrical in form. The valve gear very much resembles
the old Stevens cut-off with its side pipes, poppet valves,
and overhung lifting rods: except that the long toes of that
form of valve gear are replaced by friction rollers working in
the lower ends of the lifting rods and actusted by peculiar
cams upon & rotating shaft which receives its motion by the
intervention of spur gearing from the engine shaft. This
arrangement s called the Wanock cut-off, and, as an ex.
pansion gear, can only be adjusted by hand. This machine
seems to ba a well conceived design for blowing purposes
under pressure, all the strain belng received and transmitted
ln direct lines, except in the case of transverss strains upon
the crosshead, which, if the work of the machine requires
that the fly wheels should be as heavy as they are made, has
the appearance of being entirely light to transmit the momen-
tum of these rotating masses of iron.
The Japanese mechanics have finally entombed themuelves
in their new abiding place, for any one of them s now rarely
to be seen outside of that structure. The olatter going on with.
in, however, gives note that they have by means ceased
their Iabors. They have expressed themselves as considera-
bly astonished-—which must, however, have been in the
form of words or gestures, for their immoblle visages seem
Incapable of any such expression—at the rapidity with which
the ** Malican man " erects his large and handsome buildings,
and they rather feel themselves in the ahade in this respect.
At the beginning of their Iabors, & large and curions throng
was always to be found observing and oriticlsing the tools
and methods of the ** Japs,"” and no doubt gave the foreigners
the impression that they were creating a grand exeltoment
among, and imparting much valuable knowledge in the
bulldiog line to, the Amerlcan mechanles and architect. If
wuch has over been their state of mind on that subject, they
have evidently become disabused of It; for not only have they
exprossed their surprise at the rapidity of our workmen, but
they now look upon their own chosen Instruments sod tools
as inferlor to ours: as s fostanced In the fuot that Mr.
Honry Disaton, saw manufacturer of this clty, has recoived
an order from them for 000 hand waws to be sent to Japan,
la the operation of such tools as planers and saws, their cut.
tlog In done by pulling the tools towards them ; but they are
evidently coming to the conclusion that a little American
““push " in the best, B 0B

Haltorial Amonition,
Under the head of ‘* New Industries Wanted,” we lately
published & paragraph relative to the needs of the people
of the Misalssippl Valley, which we quoted from and ered-
ited to the Eugincering News, an It appeared In that paper
without eredit to any other journal, and, we supposed, was
original with the Nows. We are now in recelpt of & note

from the editor of the Indinoapolls Jowrnad of Commerco,
dealring us to Inform our readers that the

Another of the American exhibitors who bas taken time

pulﬁ-ph In
question was original with him and first printed (o his paper
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~ IMPROVED FEED WATER HEATER.

“We illustrate herewith anew feed water heater, so con.
structed as to avold rigk of fracture by eontraction or ex-
pansion, and also 1o afford an efficlent application of heat
without the escape of steam.

Fig. 115 & sectional elevation, and Fig. 2 is & horizontal
soction. A is the inner cylinder into which the steam is dis-
charged from the engine, by thepipe, B. C iy the water cy-

Seientific Jmerican.
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preserve the homogeneity of the bitumen, and prevent its
depression, and render the asphalt less slippery for horses.
This pavement will cost more, sssuredly, than the com-
preased asphalt, but it in estimated that this mode of paving
will save 50 per cent upon the repairing expenses, which
are very considerable, The end desired is to avold, by the
adoption of & kind of pavement, the depressions In roads
over which & grest deal of traffic passes. To attain this,

linder, inclosing the cylinder, A, and having inlet and out-
let pipes, D, E; and F is the steam jacket
surrounding the water eylinder. The hollow
conleal studs, G, radiate from the shell of
oylinder, A, t Its center, or nearly so, and
conduct the water into the steam space from
oylinder, G, 5o as to distribute the applica-
tion of the heat very efficiently. The small
oxit steam pipes radinting outwardly from
said oylinder, A, make another officient dis-
tribution, Both the hollow studs and the
exit pipes are distributed uniformly, or as
nearly so as {8 necessary for producing uni-
form effects throughout the heater, and the
capacity of the plpes, H, is regulated to that
of the exhaust pipe, B. This pipe is pro-
longed a little above the bottom of the cylin-
der, A, to make a kind of trap to prevent the
water of condensation from flowing back in
it, and passages, J, are made for it to flow
into the steam jacket, F, from which it may
be drawn from s cock, K. Cylinders, A and
C, are cast in connection together at L, ma-
king & substantial base, to which the jacket,
F, 1s also connected, 80 as to seat the heater
on the top of the pipe, B, or any other suita-
ble support. Conical studs are provided, in-
stesd of tubes connected at both ends, with
express reference to the changes of tempe-
rature to which the heater will necessarily be
subjected when in use.

Patented Februsry 22, 1876, through the
Scientific American Patent Agency, to Mr.
Timothy W. Hayes, of Trenton, N. J.

— <eer ——
Tin In Tuscany.’

At s meeting of the Paris Society ol Civil
Engineers, s paper was read on s discovery,
said to have been made in Tuscany, of a vein
of bioxide of tin. The vein is reported to be
situsted about & mile and a quarter south-
west of the town of Campiglia Marittims, in
Tuscany, at & place called Cento Camerelle,
upon the western side of the Fumacchio, &
spur of the Monti Calvi, a chain celebrated for its mineral
deposits. The Cento Camerelle (Hundred Chambers) consists
of a series of excavations attributed to the Etruscans, and
dug out horizontally in the gide of the mountain. The con-
cretions with which they were filled have been removed in
the course of ironstone mining. The tin was stumnbled upon
some yards from the Cento Camerelle in following up a vein
of brown hematite. The tin ore is very compact, of a yel
lowish gray color, and of granular fracture. Specimens
yielded from 58 to 72 per cent.

Fargler's Carbon Process,

According to the Moniteur de la Photographie, Fargier’s

new carbon process msy be summed up in
s few words. A sheet of paper is allowed
1o float upon s solution of five grains of
chloride of iron and & similar amount of
citric acid, which are dissolved in one hun-
dred grainsof water. This paper is after-
wards dried in the dark, and placed under
& pegative to print, until a weak image is
produced. This print is taken and floated
upon a bath of colored gelatin solution,
when it is found that the gelatin attaches
itself to the portions of the surface that
have been acted upon by light. There re-
maing nothing but to wash the sheet in
water, and the plcture Is finished. If, In-
stead of & colored solution of gelstin in
water, softened tissue were employed, the
printed chloride of izon paper being pressed
into contact with the same, warm water
belng used subsequently to separate the
Swo surfaces again, there would perhaps
be & step further gained in the simplifica-
tion of the carbon process, for the pictures
would be visible at onee during the print-
ing operstion, and could therefore be con-
trolled, Dr. Liessgang, writing in the Ar.
¢hiv, is of opinion that an improvement in
the carbon process may Le effected in this
direction, and that the Fuargier method In.
dicates a branch of the subject which
might be investigated with advantage,—
Photographic News.,

Plg Iron FPavement,

Twenty different kinds of paviog have been tried in Paris;
wood paving has been judged, gutta percha paving I too
dear, in bitomen paving there is room for \mprovement, and
now paving by plg iron is to be tried in & fow days. A bed
of mortar is first Iald dowa, which s covered by a strong
Iayer of asphalt; It In in this Inyer that the (ron cakes, which

are aboat 10 inches thick, areset., These cakes it appears,

It does not suffice to pour bitumen upon s well propared
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HAYES' FEED WATER HEBATER.

ground lightly covered with & coat of lime; the resistance
of the ground should equal that of an old macadamised
bank; and s very thick bed of mortar, which should be
very homogeneous, should be laid before the asphalt is
laid.

Spectrum of the Electric Arc~~A New Exporiment.

In general, the electric light refers to the light coming
from the incandescent carbon points, as well as from the
space between them. Now, in this sense, the spectrum of
the electric arc is a very common lscture experiment,
But the words electric arc, in the strict sense of that
term, belong to the arch of light between the points. This
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light is but slightly luminous, and is of a pale blue or vio.
Jot color, Ordloarily, with & battery, the distance botween
the polots i 8o small that the pure aro itself cannot be had
soparated from the polats, and so Its wpectrum cannot be
noparatoly projected. But, durlng s recent lecture experi-
mont by Professor (i, I, Barker, at the Stevens Institute,
with the are of the Gramme machine, the experiment was
sucoessfully performed, the carbon lines being plalnly pro.
duced on the screen, This, we belloye, hias never beon done
before naw distinet exporiment ; at Any rate, we call to mind

no record thereof, It should, however, be stated that, In
the ordinary use of the spectrum of the electric light, the
carbon lines oceasionally flash out for an instant from a
Interal discharge,

-
Man's Allotted Span,

The determination of threescore and ten years as the al.
lotted period of human existence is doubtless in & considers-
ble degree owing to that period having been adopted by the

royal psslmist; but modern science, while it
has postponed somewhat the average termina.
tion, has also still more largely prolonged the
hypothetical duration of life. Flourens, rea-
soning from the time required for the full phy -
ical development of & human being, as com-
pared with that taken by other animals, fixes
the natural limit at 100 years, and this is also
the period fixed by Dr. Farr as man’s natural
death time, although at present he finds, as the
result of ten years' approximately ascourate and
complete registration, that this limit is soarce-
Iy reached by one English child in & hundred
thousand. In some districts, of which the
town of Liverpool is an exceptional example
the proportion is much below this. In this,
however, as in many other respects, we are far
in advance of our ancestors, The early Eng-
lish poets fix the appearance of the signs of
approaching senility much earlier than we are
now accustomed to notice them, and Dr. Farr
shows that, while two hundred years ago the
mortality of London was about 8 per cent, and
one hundred years afterwards 5 per cent, it is
now only 24 per cent, And there isgood reason
tobelleve,says fron,that it may be still further
reduced—very much of the existing mortality
depending upon the preventible causes, such
as impure air and impure water, negligence
on rallways, on shipboard, in mines, in street
v police, and in many other ways. What is also
of equal importance is the fact that any de-
crease in the mortality from these causes will
be necessarily accompanied by the absence of
disease, and an increase to survivors of that
good health without which Jength of days is
scarcely a boon. The economical results will
be no less important, Disability from sickness
is a source of pecuniary loss not only to the
sufferer but to the entire community; while
the longer old age, that one incurably malady,
can be staved off, so much will be gained, for
when the season of effective work is over, the
individual,in ceasing to contribute to the general wealth, be.
comes a pensioner upon it. Thus, according to Dr. Farr, the
Norfolk agricaltural laborer, worth §25 at his birth and
reaching at the age of twenty-five years his maximum value
of $1,280, sinks at eighty to $205.

The Time to Plant,

It is useless to put seedsin the ground, The American Gar-
den sensibly says, before the soil becomes warm and dry.
For this reason no particalar time can be specified for plant.
Ing—everything depends upon the location, soll, and temper
ature. A very good guide is the takivg up of a handful of
the loam and closing the fingers tightly upon it. If, on open-
ing the hand, the soil remains in s hard
lump, and retains the imprint of the fingers,
it is too wet: while If it falls apart in an ir
regular heap, it may be deemed in a condi.
tion for the seeds, Another reminder, and
one that will prove a guide in sll latitudes,
is the forest tree.  When trees put forth
their young leaves, all nature is resdy for
active work. Seeds planted then germinate
at once, and seldom fail to come up and
grow vigorously. Nothing is gained by very
early planting, Better be a grain too late
than too early,

R
Save your Soapsuds,

Who would throw away & barrel full of
soft soap or & box of hard soap? Waere it not
otherwise useful, it would be of great value
as a fertilizer, If spread, in its raw state,
about our frult trees or berry bushes. But,
aftor being dissolved In water and passiong
through the wash tub, gleaning the fwper-
ceptible elements of the best manure from
soiled linen, its fertilizing power is vastly
Increased. Indeed we may almost say that
the average soapsuds from the kitchen and
laundry is worth more than the soap which
produces it, Do not, then, allow your soap-
suds to ran away wasted, while you Lave
trees which It might benefit.

— -
A Good Lucguer,

A preserving lacquer for brass or bronse, which ':‘“:
benutiful gllding to the artioles, Is ll”'!“wm
anme paper. It is prepared simply by dissolving in 352 parta
of rectified spirlt 16 parts of shellac, 4 paris of dragon’s
blood, and 1 part turmerio root. The metal to b8 laguared
Is warmed, and the varnish applied means of & sponge,
Brasswork becomes beautifully gilded by this spplication,
As the liquid is & spirit solution, It s necessary, of course,

10 keep It in & well bottle.—Phatographic News

-




APRIL 15, 1876.]

R S e

HORSE POWER PUMP,

W are constantly receiving inquiries, from farmers and
others, as to the easiest and most economical way of bring-
ing water from a moderately distant point Into a dwelling or
barn, Probably the cheapest plan and one of the most effl-
cacious i to use & windmill to actuate a suitable pump, avd
some of our correspondents have svailed themselves of this
means; others, however, have found local objections to the
windmil), and, possessing horses, have asked us for a method
of devoling the power of their animals to the purpose of

Scientific dmerican,

Useful Reclpos for the Shop, the HMousehold,
and the Farm.,

To give black walnut a fine polish so as to resemble rich
old wood, apply & coatof shellac varnish, and then rub it with
a pioce of smooth pumicestone until dry. Another coat may
be given, and the rubbing repeated. Afterthis, & coat of pol-
ish, made of linseed oll, beeswax, and turpentine, may be
well rubbed in with & dauber, made of s plece of sponge
tightly wrapped in & plece of fine flannel several times folded,
and moistened with the polish. If the work is not fine

water.

One of the simplest and most
compact machines designed to
meot this requirement is illustra.
ted in the snnexed engraving.
The beam to which the horse is
harnessed turns by its vertical
shaft an Inverted crown wheel,
which aotuates two smaller pi-
nions, the rotary motion of which,
changed by simple means into
reciprocating, works the pistons
of thetwo pumps. Thisappara-
tus {8 an Eoglish invention, and
is manufactured by Messrs. Hay-
ward, Tyler & Co., of London.
It is light and portable and easi-
1y constructed, while it is capa-
ble of raising a large body of
water. Sach an apparatus would
be useful on any large farm for
supplying stock with water, or
for irrigating purposes. Any of
our manufacturers of pumpsard
horse powers msy get an idea
from this lllustration which they
can modify to suait special re.
quirements, by omitiing one of
the pumps or by substitutiog
some other kind of pump, or by
changing the mode of gearing.
It would seem as if there would
be s good demand for something of the kind which is com-
pact, simple, and not too costly.

—— 8-
IMPROVED KITCHEN FURNITURE.

Mr. George Holt, of Minneapolis, Minn., has recently in-
vented an article of kitchen furniture which shows consid-
erable ingenuity in economizing spsce, and contains places
for nearly all the articles required for use in culinary opera-
tions, the utensils, etc., all being arranged so as to be ready
athand. :

A represents the top or table; Bis a hinged leaf at the
rear side, supported on suitable slide pieces; and C is an
ironing board that is placed in front corner slides, C', which
are also made use of for sharpening knives. The central
front part of the cabinet is arranged for shelves, D, forming
a digh cupboard with hinged doors. At both sides of the
shelves, D, are drawers, E, for miscellaneous articles—flour,
sugar, meal, towels, etc.; and above
the shelves, D, and drawers, E, are
two drawers, G, of smaller hight,
but with inside partitions, one draw-
or being for forke, knives, and spoons,
the other for spices, ete. Below tha
top, and between the slides, C', are
arranged various sliding devices, as
a bread board, a vegetable cutter, a
knife scourer, & grater, and others,
which are drawn outas required, be-
ing pushed in after use. The space
at the rear part of the cabinet s di.
vided by & central partition into lon-
gitudinal chsmbers, ¥, for storing
varlous larger articles of kitchen use,
as tinware, potato mashers, ete.,
while longitudinal drawers, ¥', oc-
cupy the remaining available space.

Patented October 5, 1875, For fur-
ther particulars address the inventor
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Progross of the Sewing Muchine /‘:;

in Burope.

At the annual goirfe of the em-

ployees connected with the extensive
works of the Howe Bewing Machine
Company, Glasgow, Beotland, recent-
ly held, the chairman stated that the
British islands alone had taken u
third of the machines (61,128) which
the company had made in 1875, The
little kingdow of Belgium, with her 5,000,000 of industrious |
poople, took twice s many machines in proportion to popu- !
lation as Great Britalo; but France, with her 86,000,000 of |
psople, as yet took but half as many as Gireat Britain, with
38,000,000, Germuny,with her 40,000,000 did no better, Italy
and Bpain, the former with 26,000,000 and the Istter with
17,000,000, as yot purchased but a few hundred machines
per yoar, Entire Soandinavis was an explored region; while
Russis, with her 85,000,000 of active and rapldly progres-
slve poople, a8 yol recelved but the tenth part of what were
now sold in Great Britain,

-
A little strong soap lather mixed with the starch will pre
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The removal of sand, ete., sdhering from the molds to iron

castings, generally accomplished by filing, is said to be of-

fected far better by means of steel brushes. They are made
of thin strips of steel, in the form of ordinary scrubbers, and
also in that of whitewash brushes, and are reported to re.
main sharp for a long time, and to be far more convenient In
use than the file.

Bronze powders: Bright yellow, copper 83 parts, zine 17;
orange, copper 90 to 05, sinc 5 to 10; copper red, copper 97
to 09, zine 1 to 8.

enough, it may be smoothed with the finest sand paper and

HAYWARD & C0’S HORSE POWER PUMP,

comes very dark and rich in color, and in every way is supe-
rior to that which has been varnished.

To separate honey from wax, put honeycomb and sall in a
tin pan upon & moderately warm stove, adding a tablespoon-
ful of water to each pound of honey. Stir occasionally with
& piece of wire until the contents of the pan are in a liquid
condition. Do not allow boiling to begin. Remove the pan
from the fire and set it aside to cool. The cake of wax, to
which all impurities will adhere, may then be carefully
lifted off with & knife.

A good durable whitewash is made as follows: Take half
a bushel of freshly burnt lime, slake it with boiling water;
cover it during the process, to keep in the steam. Strain the
liquid through a fine sieve, and add to it 7 1bs. of salt pre.
viously well dissolved in warm water; 8 1bs. of ground rice

-
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vent fiat irons sticking to linen,

bojled to a thin paste snd stirred in boiling hot; § 1b. of pow-
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HOLT'S KITCHEN CABINET.

erod Bpanish whiting; 1 1b, of olean glue, which has beon
previously dissolved by sosklog it well, and then hanging It
over a alow fire in a small kettle, within & large one filled
with water, Add O gallons of hos water to the mixture, stir
it well, and lot It stand o fow days covered from dirt, It
must be put on quite hot, For this purpose it can be kept
in a kettle on & porlable furance, About a piont of this mix.
ture will cover a square yard,

A process of tinning fron tacks is to triturate chloride of
zine with u large quantity of oll and heat It in an osolllating
vessel, As soon as this has reached the proper temperature,
throw In the tacks and the necsssary quantity of metallic
tin, and after a fow seconds dip them out with wire gauxe
and oast them In water,

the rubbing repeated. In the course of time the walnut be- |

A correspondent of the Country (entleman reports excal-
lent results for the following recipe
for staining wood: 1. Wash the
wood with a solution of sulphurie
acid and water, madein the propor-
tion of 1 oz to & pint of warm
water, Mix when wanted ; put on
warm and wash evenly over every
part. 2, Stain the wood thus pre.
pared with tobacco stain, using a
piece of flannel or sponge, rubbing
it in lightly. To make the stain,
take 0 1bs, common shag tobacco,
cover with water and boil, letting
It simmer slowly away till of the
consistence of sirup. Strain for
ase, 3. When entirely dry, brush
it over with theiollowing mixture:
4 1b, beeswax, § pint linseed oil,
1 pint bolled linseed oil. This may
be omitted, and the wood simply
varnished and polished instead.
When it is desired to give the tone
of light oak or maple, the solution
of sulphuric acid should be much
weaker.and only a light cosat of the
stain used. When & dark tome is
preferred, two coats of the stain
should be put on.

Linseed oil has been sold for phar-
maceutical use mixed very largely
with cod oil. The adulteration is
detected by mixing 1} ozs. of the oil with 0'4 oz of nitric
acid,and agitating. The liquid is then put by till the acid and
oil separate ; and if the oil has & darker brown color and the
acid turns yellow, proof of adulteration with cod oil is man-
ifest.

The following is a method of giving cast iron the appear-
ance of bronze without coating it with any metal or alloy.
The article to be so treated is first cleaned, and then costed
with & uniform film of some vegetable oil this done, it is
exposed in a furnace to the action of a high temperatare,
which, however, must not be strong enough to carbonize
the oil, In this way the cast iron absorbs oxygen at the
moment the oil is decomposed, and there is formed st the
surface a thin coat of brown oxide, which adheres very
strongly to the metal, and will admit of a high polish, giv-
lIng it quite the appearance of fine bronze.

If wool be dyed blsck according to the following recipe, the
dye, it is said, does not rub off, the
fibers remain loose, and the wool has
a desirable reddish cast: Boil the
thoroughly washed wool well for an
hour and a half in a bath composed,
for 100 1bs, of wool, of 23 lbs. of
chromate of potash, 2} 1bs. of alum, }
1b. of blue vitriol, and 2 1bs. of com-
mercial sulphuric acid, and dye it,
without rinsing, in fresh wsater, with
20 1bs. of logwood aod 20 lbs. of
Brazil wood. It is advantageous for
the color to allow the wool to remain
in the mordant for 12 hours.

Professor Charles A. Seely has in-
vented & new mode of filtration. At
the bottom of an open glass tube, say
1 ioch in dismeter, he places & ploce
of felting paper, and over this a plece
of India muslin, which is secured
around the tube by s rubber ring.
The tube is filled with the liquid to
be filtered, and is closed at the top
with & rubber stopper, through which
runs & plece of rubber piping. The
tube is connected with the two bot-
tles, 50 arrapged that the water in
the upper one flows down lnto the
lower one, forcing out the air, which
in turn runs through the rubber pipe,
forcing out the liquid through the
filtering material,

Washing the face night and morn-
ing In § pint of water to which the julce of 1 lemon has beon
added insaid to be a good remedy for freckles,

The secret of raising fine quinees, according 1o & corres-
pondent of Inker-Occan, is 1o purchase the aroge varlety,
and sot the trees from six to elght feet apart In rick soll,
Bandago the stem with two or three wrappiogs of old oloth
as far down In the ground as possible, as the roots start
from noar the surface. Let the bandages run six or sight
inches above the ground, then pack ths soil s couple of
inches around the bandages. This should be renawed every
spring,

Waterproof glue may be made by boiling 1 1b, of common
glue in 2 quarts of skimmed milk., This withstands the
action of the weather,
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THE MAONETIO SPROTRUM,

In & lecture deltvered by Professor Barker at the Stovens
Institute of Technology, and desoribed in the Bcrwxrivic
AMERIOAX of Msreh 18, one of the most striking experl-
ments was the exhibition of the magnetic speotrum upon the
sereen. The nsme magnetic spectrum has been given by
physicists to the arrangement which iron filings assume
under the inflaence of the poles of & magnet ; and these spec-
tm afford & convenlent means of studying the lines of mag-
netic force. Professor Mayer's method of rendering mag-
vetio spectra permanent will enable any one to obtain plates
like that from which the engraving herewith has been made.

Having dissolved shellse in strong aloohol, 1t iy allowed to
stand for & week or more until 1t is perfectly clear. It is
then decanted and flowed
over & thin glass piate, just
as photographic plates are
coated with collodion. After
carefully drying for & day or
two in a place free from
dust, *“‘the plate s placed
over the maguet or magnets,
with Its ends resting on slips
of wood, so that the under
surface of the plate just
touches the magnet. Fine
fron fillngs, produced by
drawfiling Norway liron
which has been repeatedly
snnealed, are now sifted uni.
formly over the film of Iaec
by means of a fine sleve.
The spectrum is then pro-
duced by vibrating the plate
by letting fall vertically
upon it, at different points, a
light piece of copper wire,
The plate is now cautiously
lifted vertically off the mag-
net, and placed on the end of
s coylinder of pasteboard,
which serves as s suppors in bringing it quite close to the
under surface of a cast iron plate (1 foot diameter and § inch
thick), which has been heated over a large Bunsen flame.
Thus the shellac is uniformly heated; and the iron filings,
absorbing the radiation, sink into the softened film snd are
fixed.”

When the plate is to be used for photogaaphic prints, the
heat is kept up until the metallic luster of the filings disap-
pears by their complete immersion in the shellac. The pho-
tographic prints will exhibit the lines of force in white
upon a black ground. 'When the plates are used for exhibit-
ing them upon the screen, the lines of force will appear
blsck. When prepared with great care, such plates may
be used for the most acocurate measurements of the magnetic
fleld.

The engraving herewith was made directly from a plate
prepared by Professor Mayer. C.F. K,

A NEW LECTURE EXPERIMENT.

One of the most curions and interesting compounds of
nitrogen and oxygen is that formed when nitric acid is
poured upon copper, silver, mercury, tin, and some other
metals, as well as when hested with charcoal. The com-
pound (N;0:) is known as nitric oxide, and is the gas em-
ployed, In connection with bisulphide of carbon, for photo-
genlc purposes in Sell's new lamp. When this gas comes into
contact with free oxygen, 1t Is at once converted into the
higher oxides—nitrous and hyponitrous scids, N;0, and N,O..
The lstter compounds are red vapors, and are very soluble in
water. These are the poisonous red fumes always observed
on dissolving sugar, starch, or metals in nitric acid.

(. Bruylants has devised the sccompanying simple appa-
ratus for illustrating its
properties. A very large
bottle is fitted with a doub-
1y perforated india rubber
stopper through which pass
two glass tubes, one of
which, A, is drawn out to
s fine jet; the other, B, is
bent at right angles at one
end, and the other end is
bent llkea J, and drawn
out as shown in the en-
graving, terminating at
the bottom of the inverted
bottle. The bottle is filled
with water, the cork in-
,serted, the tube, A, drawn
out 80 a8 to project but a

little distance above the
stopper, and the bottle in-
verted, Nitric oxide isal-
lowed to enter through B,
until nearly all the water
tind been driven from the bottle, The tubs, A, 15 then pushed

In until sbout four inches from the bottom, as seen in the
{llustration, and the other end ingorted in a vessel of water,
C. Oxygen gas is now passed In through B, the aperture
at once fills with red fumes, which dissolve in the small
quantity of water still in the bottle, producing s wpecies of
vacuum, The water then ascends through A, producing a
small fountein, I, In sdmitting the oxygen, excess is care.
fully svolded, the bottle may be completely filled with water

The experiment Is more lostructive if the water be ﬂru;

Scientific Dmerican,
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made blus with Htmus; the sold in the vessel then changes
it Into & fine red. — Werichte der Devtachen Chemischen e

sellsehaft.

MHMow toNet Out HRosos,

Mosars. Dingee & Conard, the great rose ralsers, give the
following directions for the treatment of their favorite
fowers: Make & hole so large that the roots may be spread
out nloely. Cover the roots with fine soll, rather deeper
than they were grown, and pack down lightly with the
hand, It is generally best, though not slways necessary,
to protect the plants for & few days from the sun and ohill-
ing winds, until they beoome somewhat sccustomed to their

pew position. Paper grocery bags are useful for this pur

THE MAGNETIC SPECTRUM.

pose, turning the bag completely over the plant, and sup-
porting this with one or more sticks, heaping on a little
earth to keep it in place. If the ground is dry, water thor-
oughly, soaking the earth down to the roots of the plants.
Do pot water too often. Like persons, rose plants want
water only when thirsty. Let them get thirsty before giv-
ing them s drink.
SIMPLE FORM OF THE GYROSCOFE.
BY JOUN. 0. DEAXNE.

Take an ordinary plumb bob, with a smooth hole where
the cord is attached ; wind about three feet of smooth hard
cord about the neck of the plumb bob. Hold the end of the
cord firmly and let the plumb bob fall; as it descends, and
the cord unwinds, 1t will spin rapidly on its axis like a top,
but instead of pointing toward the floor the axis will take a
horizontal position at right angles to the cord, as shown in
the engraving; and while revolving rapidly on its axis, the
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point will slowly describe a clrcle around the cord, as shown
by the dotted line, 'This form of gyroscope may have been
noticed before; but I have never seen it described, and sccl-
dentally discovered it only a few days ago.

Indianapolis, Ind,

Mzsuns, Frahm and Scharnweber,of Chicago, 111., request
us to state that thelr spring power, described In our lssus of
March 11, can be constructed in large as well as small slzes,

and that a machine of nearly 8 horse power is now bei
wade, T

Correspondence,

=

Something sbout Helting,
IV the Editor of the Scientific American

A first class leather belt will do 84 tlmes the servies of
the best rubber belt that is found In the market. There s
no economy in using a rubber belt st any price, unless it be
where there is great heat or dampness

Loather belts should be thoroughly ofled before using. A
good way to apply the oil, where there is much belting to be
oiled, in to have the belting run off from one reel 1o another,
through a pot of oil, with suitable rubbers to wipe off the
superabundance of oil. Another very good method of ap-
plying the oll--and perhaps it
would be preferable ins ma
Jority of cases—Is to put it on
with & paint brush. This
should be done on both sides,
with no sparing hand. A beit
thus oiled will not require &
second application under ten
years, unless there be much
dust Lo absorb the oll, and then
it may be put on very sparing.
ly compared with the first ap.
plication. The ndvantages that
an olled belt has over a dry
one are these: 1. It lasts lon-
ger. 2. It requires less power
to drive the machinery. 8. It
may be run much more siack,
which makes the bearings leas
lisble to heat, requiring less
oil and less attention.

There are but few people
who pay any attention as to
how they put on a cross belt,
consequently they are just as
likely to get it on wrong as
right. There are but two ways
to put such belts on, The right way is this: Put the belt on
in such s manner that the drive pulley will have & tendency
to rough up the splices; then when the splices come to the
crossing they will smooth each other down instead of catch-
ing under each other's corners and tesring open a splice.

A quarter twist belt should never be used where it can be
svoided ; but when it is used, it should be as narrow as prac-
ticable, and the pulleys should be large. Increasing the
width of a quarter twist belt does not increase its power inthe
same ratioss in a straight or cross belt. There is not more
than one per cent advantage in using an oiled belt with the
grain side next to the pulley, which will hardly compensate
for the ugly look which a belt presents when put on in that
manner,

In lacing a belt, the lacing should never be crossed on
elther side. To lace s belt in this manner, there must be
one more hole in one end than the other, consequently there
will be & hole in the middle of one end, which is the place
of beginning. Draw the lacing to its middle through this
hole, lnce each way to the edge and back to the middle
again, and you have by far the nicest joint that can be put
into a belt. No one will ever lace the old way after once
getting “the hang ” of this method. But itis old to me, as
I have laced in no other way for twenty.five years,

Plaited belts for engine governors and small machinery
may be as scientifically laced, and the fastening will last as
long as the lacing of a fiat belt, with no more uneven-
ness,

To determine the width of abelt to drive all kinds of ma-
chinery, where power and speed are known. Rule: Place
the number of horse power for & numerator, and the speed
of the beltin hundreds of feet per minute for s denomina-
tor. That will give what the width of the belt should be
in fractional parts of & foot. Example 1: What is the re.
quired width of a belt fora planer which requires six horse
power to drive it, the verge of the driving pulley running at

900 feet per minute? Answer: §=8 inches. Example?:
What is the necessary width of a belt for an engine of 10
horse power, running at 100 strokes per minute, with & band
wheel 8} feet in diameter (11 feet In clrcumference) ! An-
swer: 14 =10 {{ inches. E. H, Davies,
Santa Clara, Cal,
Human Remalns In Michigan.

A party of sclentists have begun the work of excavating
and exploring the mounds at Spoonyille, Mich.,which were
supposed to conceal the remains of prehistorlc inhabliants
of thls region. Two mounds were 0 TRV were
found human skulls, pottery, copper utensils, batchets,
needles, etc. It was the unanimous verdiot that they were
at Jeast two thousand years old. Farther explorations will
be made, The sclentists are of the opinion that this will
prove among the richest dlscoverles of the kind on this

continent.

e
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HOW THE FARTH 18 WEIOHED AND MEASURED,

LROTUNE DELIVERED AT YHE ATEYENS INSTITUTE OF TR NRGLOGY, W
PROVESMON O, A, YOUNG, OF DARTYROUTH OOLLEUS

It may seem paradoxical to state that the earth Is the least
necossible to us of all the heavenly bodles; but the fact I
that we possess more sccurate Information concerning the
surface of other bodles, such as the moon, for example, than
we do of our own planet, There are six cardinal facts con
nected with the earth, 1, It hangs freoly ln space, 9. It In
approximately spherical, havioy a dismster of sbout 7,012
wiles; 3. It weighs about six sextillions of tuns, or would
if the operation could be performed on its own surface, by
bringlng up one basketful after another to the surface and
welghing it. 4. Its density is about 5°55 times that of water,
5. It rotates on its axis once aday. 6. It revolves about the
sun once in & year.

The spherical form of the earth is proved by the shape of
«ho shadow It casts upon the moon in an eclipse of the lat-
tor, and Dy the fact that we see the masts of s ship befare
the hull comes in sight, There are several other proofs,
which it would take too long to describe; bat the above are
sufficlent, The rotation of the earth is proved In various ways,
If the oarth did not rotate, a falllng body would move in &
atralght line towards the center of the earth, In fact a body,
however dropped, say from the top of a tower, will fall
s little to the east of the vertical line. The reason is that
tho top of the tower moves faster than the bottom because it
has o larger cirele to desaoribe in the same time, and the body
dropped partakes of that motion. At a hight of 000 feet,
this oasterly deviation amounts to about an inch and a quar.
ter. On the same prineiple & cannon ball will not preserve
its true direotion, but will be influenced by the rotation of the
earth., The direction of the winds is also influenced in an
important manner. Suppose a wind to start with a direction
due north and south, and to keep that direction constantly,
Then the earth’s rotation from west to east will ocause the
wind to come more and more from the eastward, and it will
change to northeast, east, southeast, south, southwest, west,
and northwest. All this takes place without any real change
in the direction of the wind; the change is only apparent,
and becsuse our position has changed. In this way the wind
veers around in the direction of the hands of the clock about
five or six times a year in the northern hemisphere. When
there is any change it is due to a disturbance, and a storm
Is to be looked for. Storms usually rotate in the opposite
direction. The lecturer proceeded to show how the rotation of
the earth is demonstrated by means of Foucault’s pendu-
lum, which consists of & heavy globe of metal suspended by
s wirein a frame, which may be rotated by means of a crark.
When the pendulum is set in motion, it is found to swing in
the same direction, no matter how much the frame is rota
ted. Now suppose such a pendulum to oscillate for several
hours; it will constantly keep in the same plane, but the
earth in the meantime carries the table under the pendulum
around from west to east, and the pendulum will appear to
have changed its plane in the opposite direction. This change
is made apparent by means of a graduated circle on the table
under the pendulum. In order to make accurate experiments,
an extremely long wire and a heavy ball are used ; and to In-
sure s perfectly regular motion in one plans only, without
any sideward swing, the ball of the pendulum is pulled back
by means of a string, which Is then fastened and burnt off,
To keep it in motion for hours, an electro-magnetic appara-
tus is employed. At the pole the plane of oscillation would
appear to move all around the circle, while at the equator It
would continually colnclde with the meridian, notwithstand-
ing the rotation of the earth, and would appear unchanged,
In latitudes between the equator and the poles, the appa.
rent motion would be proportional to the sine of the lati.uce

Fig. 1, s drawing by Professor MacCord, neatly {llustrates
e reason why the amount cf deviation in the plane of oscil.
ation of the pendulum diminishes as we pass from the pole
to the equator, Suppose a pendulum to be set In motion at
A, swinging in the direction of the meridian at that point,

g

which direction is represented by the tangent, A V It will
tond to preserve this direction, when It In carried w0 B by the
rotation of the earth | so that, Inmtend of oscillating in the
direction of the meridian st that point, represented by the
tangent, BV, 1t will differ from it by theangle, AVE, Ia
cluded between the two tangonts, Now, on taking s parsllel
of Iatitude nearer the pole, the aogle, A" V' B, formed by
the un“aul-‘duwu to the two succesnlve positions of » pen
dulum taken on the ssme meridians ax before, will be great
or; or In other words, the displacement of the plane of os
elllation of the pendulum will be greater for the same amount
of the earth's rotation on the parallel of A" B’ than on A B,

The sogles, AV Band A" B' V', which appear only as pro
Joations in the maln figure, are shown in their true relation
to the right, It will be notlesed that the tangents drawn to
the different meridians, at thelr intersections with the paral
lols of latitude, form the elements of & cone, the spex of
which recedes further and further from the center as we ap-
proach the equator, and that therefore the angles between
these elements bocome lows and less. At the equator, all the
tangents, as E [, belng perpendicular, they would form »
eylinder and not a cone ;and as they are of course all paral.
lel, the direction of the pendulum would not be changed in
passing from one to the other. Another instrument for
showing the rotation of the earth is the gyroscope, consist.
Ing of & well polsed wheel, which continues to gyrate in one
direction, but seems to describe s circle with its axis because
the earth moves under it, The size of the earth has been
pretty nocurately determined, The following are the results
obtained respectively by Bessel, Airy, and Clarke:
Dossel, Alry. Clarke,
Polar radius In feet, . ... 20,808,662 20,858,810 20,853,420
Hquatorial radius in feet 20,023, 506 20,023,718 20,028,161
Blliptlelty. .. .oovivees 15088

According to Charles, the equator is also elliptical, and his
measurements of it are as follows: Beml-major axis 20,026,.
850 feet (longitude 16" 34" E.): semi-minor axis 20,010,072
feet (longitude 105" 84" E.): difference 6,378. Equatorial
ellipticity, 4 ,‘.‘ e

)
105°1S '.‘FJ.II

Now in order to determine the dimersions of the earth o
accurately, numerous arcs of meridians had to be measured,
For this purpose two stations, #ay two hundred miles apart,
are selected, and their latitude is first determined. This s
the only part of the whole operation which properly belongs
to astronomy. The latitude of & place s its distance from
the equator reckoned on the meridian, or, which ls equal to
the same thing, the altitude or distance of the celestial pole
above the horizon. This Iatter may be measured either by
observing the same star at its highest and lowest points, or
by observing the pole star, which describes a small circle
about the celestial pole, and crosses the meridian twice in
each revolution. These observations are made with the trar-
sit instrument and the zenith telescope., Having thus deter
mined the trae position of the two stations on the earth’s
sarface, we procsed to the measurement of the distance be
tween them, Thisdls done by means of what s called trian
gulation, A piece of level ground, four or five miles long,
is selected to get a base line, ¢ d, Fig. 2, which Is very acou-
rately measured. Then a third station, ¢, Is selected, and
the angles it forms with the two ends of the base line are
measured with a theodolite, Then, having one side and the
angles, the other sides can be easily caloulated. [n the same
way we compute the distance of the stations, /' and g, and
finally B, Usually hill tops are selected for the intermedi-
ate stations, and the observation of the angles Ja facilitated
by the reflection of a besw of sunlight by means of a mirror,
called a heliotrope, into the measurement, The observations
are repeated many times to reduce the errors as much as pos-
sible: two feet In two hundred miles ls about the limit of
error allowed.

The measuring rods used in the United Htates Coast Bur
voy are made of iron and brass io such proportion as to com
pensate for the elongation and contraction due to tempers
ture. One is placed on tresales, and the other Is carried for-
ward and made to touch the first very sccurately. The wo
ment of contact Is indicated by a spirit level counected with
the rod by means of levers,

The length of & degree depends of courss on the shape of
the earth’'s surface, and the clock furnishes us with & ready
means of determining that shape, The vibration of the pen
dulum is dus to the stiractlon of gravitstion, and this be.
comes greater as wo approach the center of the earth. Hence
a clock will go faster st the poles than st the equator. It
will galn about four minutes, three of whichare dus to the
centrifugal force as has been found by ealculation, and one
is due to the form of the earth. Therefoze, In order to de-
termine the form of the earth, or, in other words, the dis-
tance of the surface from the center st different poluts, all
that is necessary is to carry the same pendulum to those
points and observe the rate of varistion. The best instru-
ment for this purpose is Kater's pendulum, based oo the
principls (of Huyghens) that the polnt of suspension and the
center of oscillation are interchangeable. It is adjusted by
means of sliding welghts until it keeps the same time, when
It is suspended by its ordinary polnt of saspension, or turned
upside down and suspended by its center of oscllistion,
which is also provided with a knife edge. This instrument
is hung up in front of an astronomical clock beating seconds,
and thelr rate of variation Is ascertained by observing them
through s telescope and noting the colncidences. It has been
found that the degrees aro about one seventh longer at the
poles than at the equstor. Although the sccuracy of these
measurements Is often extolled, It not unfrequently happens
that an error of two or three hundred feet is made in deter-
mining the Iatitude of places. Bach errors are not the fault
of the methods or of the observers, but are due to the varia-
tions of the direction of the plumb line caused by the at-
traction of mountialos or dense rocks at the places in ques-
tion. In the work of the United States Coast Survey, the
average error is one hundred and twenty-five feet.

We are enabled to compute the weight of the earth by first
determining its density ; and this is done by comparing tke
attraction of the earth upon some object with the attraction
of s body of known mass upon the same object.

Dr. Maskelyne accomplished this by determining bow
much a plumb line was deflected from its normal direction
by Mount Schehallian, in Scotlsnd. This deflection was
found to be twelve seconds. If the mountsin had been ze
dense as the interior of the earth, the defiection would have
been twenty-one seconds. The mean depsity of the moun-
tain was ascertained, by numerous boriogs and sectusl deter-
minations, to be two and three fourths times that of water,
Hence the density of the earth is 12:21:: 2-75=4-81.

Cavendish, in 1708, compared the attraction of the esrth
with two lead balls, F and G, Fig. 8, each a foot in disme-
ter. Two small lead balls, A and B, upon which the attrac-
tion was exerted, were attached to s wooden rod six feet
long, suspended by a fine wire, D, E. When a! rest, the
position of the rod was observed by mesns of a telescope,
T; then the large balls were brought near, on opposite
sides, so that their attraction should comspire to twist the
wire, and the change of position was observed by means of
the telescope. The smount of force exerted in producing
the torsion of the wire, D E, isthe measure of the atiraction
of the balls. The attraction of the earth on the same balls
is, of course, represented by their weight. Then, from the
known density of lead and the law of gravitation that bodies
attract each other directly as their masses and inversely as
the squares of the distances, Cavendish computed the density
of the earth to be 545 times that of water. More recent
experiments with an improved form of the apparatus have
proved that the density is 5 56.

Another method is by observing the rate of vibration of
& pendulum at the top and bottom of s mine, orof s moun-
tain, At the bottom of & mine a pendulum will be attracted
only by the particles of matter below it, the stratum above
it exerting no influence upon it whatever. More accurately
speaking, a pendulum carried to a depth of 500 feet would

vibrate as though It were on the surfsce of a sphere having
a radius 500 feet shorter than that of the earth. Since the
density of the stratum above the pendulum can be found by
experiment, we are enabled to deduce that of the earth by
a simple calculation,

From the dimensions of the earth already given, its vol-
ume is found to be about 260,000,000,000 cuble miles, and
its welght six sextillions of tous, which, when written out,
will present the formidable appearance of 6 000,000,009

000,000,000,000 tuns. C.F.K
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TESTING BOILERS,

An Boglish firm (Messrs. Howard & Co., of Old Hill,
Worcestershire) Is now making boiler shells with welded
weams, & form of construction involving some difficulty in
manufacture, the trouble of which will be amply repaid by
the Improvement in strongth and durability of the boller.
Hydraullc pressure is used for testing the soundness of the

Scientific dmerican,
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cured by chains to the upper part of the slides, which chains ‘
pass over pulleys, so that the counterpoises hang inside the |
desk out of sight, The ourved arms, A, which support the
outer portion of the table, are also secured to the slide.
These arms werve as guldes for a third arm, B, which has |
projections on its inner end which engage in the rack teeth
shown in Fig. 1, so as to ald in holding the table in what-

welds, and for this purpose Messrs. Tangye Brothers, of
Birmingham, have designed and constructed the machine
herewith illustrated. It is ea.
pable of testing shells up to 4
feet in diameter and 85 feot
long, at & pressure of 200 Ibs.
to the square inch.

The appliance, the engraving
of which we select from 7%
Engineer, consists of a fixed
hydmaulic eylinder, 12 inches
in diameter and of 12 inches
stroke, connected to s traveling
head by rectangular wrought
iron bars, 5 inches by 2} inches,
plerced with cotter holes of 11
inches pitch; the platen at.
tached to the hydraulic ram
slides along the bars. When
s boller shell isto be tested,
the traveling head is run out of
the way along the line of rils,
and the shell is run in on &
truck, the head is broaght back
to its place, and the cotters
are inserted in the nearest cot-
ter holes. Pressure is then ap-
plied to the cylinder by means of bydraulic pumps ;the
ram forces the platen sgainst the end of the shell, and the
joint is thus made tight, ready for testing. The shell is;then
filled with water from a tank by means of a flexible hose in-
serted into s passage in the platen, while the air escapes by
the tube, marked B, in the traveling head ; this tube is made
to slide diagonslly, so as to suit any sized shell. The tube
is then closed by means of a cock, snd the test pressure is
applied by the hydraulic pumps.

The boiler seams are welded by means of a gas furnace
placed over them; and specisl machinery has been made for
planing the plates, bending them into the form of tubes, and
facing the ends of the latter, as well as for testing them by
the machine now under notice.

ATKINSON'S INPROVED DESK.

Any person that has spent an hour or two bending over a

sitting desk, steadily writing, knows what & wonderful re-

lief is experienced when he can transfer his work to an up.
right standing desk and straighten the painful stitch out of
his back. To afford this relief, and to add many convenien-
ces not heretofore embraced In a single desk, are the objects

of the iuvenvion iustrated herewith, This desk In readily
chaugeabls from s sitting to astanding desk, or vies verad, by
simply ralsing or lowering the table, which can be adjusted
to any hight; and besldes, it can be placed st mny angle
desired. The movable table In pivoted to sliding pleces
which travel in vertical guldes on eanch side of the frame.

ever position it may be adjusted. The appearance of the
desk with the table closed is shown in Fig. 2. i

HOWARD & CO'S BOILER TESTING MACHINE. :

The invention has » compact and ornamental shape, ren-
dering it s handsome article of furniture for the library.

Patented through the Scientific American Patent Agency,
March 7, 1876. For further informstion relative to rights

to manufacture, ete, address Chas, A. Atkinson, 2 Clinton
Place, New York city.

IMPROVED MUCILAGE BOTTLE,

Goorge R. Wight, of New York city, has recently in-
vented s mucilage bottle, so constructed that the mucilage
msy beapplied without a brush or any detached instrument,
I'he bottle has a metallic eap, provided with an 8 tube and
sponge.

A represents the bottle or cup; and upon the neck of the
bottle, A, Is formed & screw thread to recelve the screw
thread formed upon the inner surface of the flange of the
metalliceap, B, Inthe center of the cap, B, is formed a hole, in
which is secured the upper end of the small metallictube, C,

The tube, ', is bent Into an 8 shape, 50 a5 to prevent the
air from entering the bottle, and to keep the mucilage close
to the sponge. 1) isn sponge cut into s tapering or conieal
form, the base of which is secured to the cap, B, by sewing,
small holes belng formed through the eap for convenlence
in securing the sponge in place. E is a cap, made of such
& nize a8 to cover the sponge, D, without touching it, which
fits snugly and airtight upon the outer surface of the CAD,
In using the dovice, the sponge should be kept molst with
water to ensble the mucilage to pass through it freely. To
apply mucllage, the cap, B, is removed, the bottle 1s invert.
ed, and the sponge, D, is rubbed over the place to which the
mucilage Is to be applied, care being taken to replace the

Its welght is balanced by motal counterpoises which are me.

cap, E, to prevent the sponge from becoming dry and
sufL,

Froench Rallway Signals.

The Paris correspondent of the London 7%mes says: " The
French Minister of Public Works has addressed & circular
to the railway companies, calling their attention to an aAppa.
ratus designed to prevent the terrible accidents resulting
from the inefficlency of danger signals. The question s of
immediate interest on account of the Iamentable accldent at
Abbot's Ripton, and the ministerial circular deserves, there.
fore, the greatest publicity, I wished, before transmitting
it, to obtain information per.
sonally as to the efficiency of
the system pstronized by M,
Caillsux. The results commu-
nicated to the companies by the
circular may be considered con.
clusive, and seem destined to
make up for the inadequacy of
optical signals, which are na-
turally thwarted by fog or by a
sbarp curve, an inconvenience
which it has been attempted to
remedy by fog signals. In En-
gland & mechanical eontrivance
bas been devised putting in mo-
tion arod which, being struck
by the engine, produces & whis-
tle; but the recent accident has
proved that this devies is not
infallible. The system indorsed
by the Minister of Pablic Works
seems, on the other hand, w0
meet every objection. It ean be
placed at any distance, as it acts
simply by laying down a wire
The board which indicates danger, in moving, excites an elec-
tric carrent which leads to an spparatus placed in contact
with the locomotive, and which produces a loud whistle,
As soon as the indicator no longer indicates danger, the cur-
rent is intercepted, and the locomotive may come in contact
with the apparatus without causing & whistle. These ex-
periments have been made durivg snow, and bave invaria-
bly succeeded, the warning being given at & sufficient dis-
tance to allow of a train, running at full speed, being pulled
up in time,

NEW FUSIBLE BOILER PLUG.
The annexed engravings, taken from the English Me.
chanic, represent a new fusible plug, which is intended to
act as an efficlent safeguard against boiler explosions. A
bulb of gun metal, C, is provided with a screw shank, where-
by it may be screwed into the top of the fire box. Through
the bulb passes an inclined tapered tube, D, so that the out-

Fie¢ 1.

er surface of this tube and the inner surface of the bulb are
subject to the heat of the fire, while the exterior of the bulb
and Interior of the tube are surrounded by the water in the
boller, which circulates through the Iatter The tube, D, is
slotted, and the slots, E, are filled with soft metal, which,

FLG.: 2.

50 long as the tube s full of water, is thereby kept from
melting ; but should the water in the boller fall below the
level of the tube, then the heat of the firemelts the fusible
metal, forming apertures through which the steam rushes,
thus relieving the boller of pressure and at the same time
putting out the fire, The device ia the invention of Mr. T.
J. Bmith, of North Bow, England. Fig. 1 is & perspective

view, and Fig. 2 is & vertical section
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AN ORNAMENTAL GOURD,

We have already called sttention to the beauty of
many of the varleties of gourd, and their value In the
flowor garden as trellis plants. Their foliage is generally
very handsome, and the fruit is frequently interesting on
acoount of its eccentric appearance, Plants sultable for
covering walls and arbors are by no means numerons; and
the gourds are plants of Iarge growth and rapid development,
and are therefore worthy of cultivation. Nearly all mem-
bers of the genus can be utilized for climbing purposes; and

one of the best is the owoumis metwl{ferus, shown in our en.
graving, The venous structure of the leaf s highly
organized, and the curious oblong fruit is studded all
over with horny protuberances. The foliage Is of a
beautiful fresh green color; and if planted in s deep
soll,in a sunny place sheltered from high winds,a very
ornamental addition will be made to the garden, The
gourds require plenty of water In dry weather, and
liguid manure is highly beneficial to them.
SRR
The Early Discovery of Coal,

Bltuminous cosl, or sea coal, was known upwards
of a thousand years sgo, in the year 853, but did not
coms Into general use until the 16th century, and was
not used in the manufacture of iron until the 17th cen
tury. Anthracite coal came gradually into use so lote
as the 10th century, and was not used as fuel in the
mwanufacture of iron until about 16 years ago.

So early as 1790 anthracite coal was known to
abound in the county of Schuylkill,in the Stateof Penn
sylvania; but itbeing of a different quality from that
known as sea coal or bituminous coal, and being hard
of ignition, it was deemed useless until the year 1705,
when & Pennsylvania blacksmith, named Whetstone,
brought it into notice. His success in burning it in-
duced personsto dig for it: but when found,every per-
son connected with the enterprise had to experiment
on its combustion, and vain were the attempts to burn
it by the majority of them, and all came to the conclu-
sion that it would not come into general use.

About the year 1800, Mr. Morris, who had & large
tract of land in Schuylkill county, Pennsylvania, pro-
cured & quantity of coal therefrom, and took it to
Philadelphis city, but he was unable with all bis
herole exertions to bring It into rotice, and abandoned
all his plans. From that time until 1806 it was talked
about as a humbug; when accidently a bed of coal
was found in digeing s tail race for a water wheel for
a forge, which induced another blacksmith, David
Berlin, to make a trial of it. His success was gener-
ally made known, which induced others to try to burn
Pennsylvania coal,

R
Study and Businoss,

In learning,concentrate the energy of the mind prin-
cipally on one study: the attention divided among
several studies is weskened by the division: besides,
it s not given to man to excel in many things. But
while one study claims your main attention, make oc
casional excursions into the fields of literature and science,
and collect materials for the improvement of your favorite
pursuit,

The union of contemplative habits constructs the most
useful and perfect character; contemplation gives relief to
action ; action gives relief to contemplation. A man unac
customed to speculation is confined to a parrow routine of
action ; & man of mere speculation constructs visionary tbeo-
ries, which have no practical utility.

Excellence in & profession and success
in business are to be obtained only by
persevering industry. None who thinks
himself above his vocation can succeed
in it, for we cannotgive our attention
to what our self-importance despises.
None can be eminent in his vocation
who devotes his mental energy toa pur-
sait foreign to it, for success in what
we love is failure in what we neglect.

ACALYPHA MARGINATA.

To the myriads of fine foliage plants
which have been introduced of late
years this is & welcome addition. The
leaves, as regards size, resemble those
of acalypha tricolor, but the markings,
in which their chief beauty resides, are
of a character wholly different from
those of that variety., In the present
case, the center of the leaf is brown,
around which is a distinet margin of
rosy carmine about a quarter of an inch
in width; and the surface is entirely
covered with little hairs, which add
considerably to its besuty, This plant,
says the English Garden, belongs to
the spurgeworts, an order comprising
upwards of s hundred species, which
are more or leas distributed over all
tropical and subtropieal regions, but the

pumber are annual, but the great mass are perennial plants,
having wuch the appesrance of nettles, and readily known
from their nettle-like leaves and the disposition of their
flowers,

&
-
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atlrond COrossings,

A Dbill bas Iately been passed by the Massachusetts legis.
Iature, providiog that *“ no highway or townway shall here-
after be lald out across a rallrond at a level therewith, nor
shall any rallroad be lald out and constructed across a high:
way or townway at a level therewith, without the consent in
writing of the Board of Rallroad Commissioners, in addition
to the authority of the Court Commissioners, as now re
quired.”

This is an excoellont and most sensible measure, and one

which deserves the attention of the legislavures of all the

CUCUMIS METULIFERUS.

other States, While we have scores of inventions for the
safoty of passengers in the cars, there is little attention paid
to proper safeguards to keep people out of the way of the

to put up a sign to ““look out for the locomotive when the
bell rings ™ at road crossings, and blow whistles or sound
bells when the train appronches the road, and that is all that
i thought needful to protect the public from trains rushiog
at the rate of forty miles an bour. Itis no easy matter to

estimate the speed of an approncbing locomotive, and acci-

L w
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ACALYPHA MARGINATA.
headquarters of which are in South America. A goodly | dents are constantly ocourring simply through people think-

ing that they c¢an drive across a track before the locomotive
can reach the crossing, or on attempting to cross, and falling
to observe the coming train until too Iate to avoid it, By
sinking or raislog the track, so as to leave s clear passage,
these scoidents, of courss, become impossible. In England,
it is of a very unfrequent oocurrence for railway and high-

way to cross on the same plane; and whenever such Inter-
soction does exist, guards with signals are kept constantly
on the alert,

The Thickest Armor Plate Ever Made,

Fxporiment was Iately made st the great works of Charles
Cammell & Co., Bheffield, Eng., which, it is belleved, will
bave an important Influence upon the future of Ironclad
navien, It wan the rolling of the thickest armor plate which
bus over Lisen produced. Four and a balf inches Is the
th'ckness of the plates with which vessels of the Warrlor
olass arn covered, Hiep by step the size bas been in-
cressed till It has reached 14 Inches, which, until the
present experiment, was the thickest plate known.
Mesary, Cammell & Co have now succeeded In produs-
ing one of 22 nches, this belng eight inches thicker than
any armor plate ever yet rolled, The plates, of whick
this i & sample,are intended for the Dandolo snd Duilio,
two war vessels now being built in Italy for the Italian
government—ons at their dockyard at Castellamare and
the other at Ia Spezzia. These veszels sre to be
armored st the water line with plates of this thickness,
and the representstive plate now rolled was ordered for
the purpose of ascertsining the relstive resistance of
plates of this enormous thickness compared with the
thickest that has yot been manufactured. The gun to
be used In testing this great olate Is one of the 100 tun
guns now being made by Sir Willlam Armstrong & Co.,
at Newcastle. The vessels ars to have two turrets, and
each turret will contain two of these snormous pleces of
artillery. The guns will be about 30 feet long, their
bore 19 inches in dismeter, and they will throw a shot
welghiog nearly one tun. Several hundred pounds’
weight of powder are necessary for eschcharge. Opeof
the guns is nearly ready, avd Sir W. Armstrong has
been specially asked to make a crans. capable of liftirg
150 tuns,to move it. To give some idea of the enormous
mass of metal of which the plate is formed, it may be
stated that it had to be in the furnsce upwards of
twenty-seven hours before it was fit to be placed upon
the rolls. It weighs upwards of 33 tuns, and measures
17 feet inlength and 5 feet in width. The experiment
of rolling such a monster was & bold one. Sir Joseph
Whitworth, Sir W. Palliser, and & number of officials
and diplomatists were present to witness the operation.

Bafore the plate was rolled, a luncheon was served at
the works. st the conclusion of which a few toasts wers
given and responded to. SirJoseph Whitworth’s health
was proposed in connection with bis guns. In giving it,
Mr. Cammell stated that if Sir Joseph’s guns succeeded
in penetratiog the plate sbout to be rolled, he should
have no hesitation in rolling one of 30 or even 40 inches
in thickpess. In reply, Sir Joseph Whitworth kept sig-
nificant silence with regard to what he believed bis guns
would do when oppossd to & 22 inch plate. Sir William
Palliser’s health was also given. In replying, he said,
that, owing to the success of his projectiles, he at first
thought that the days of iron-plated vessels were numbered,
and that we should return to unplated ships with heavy
guns, Subsequent experiments, however, satisfied him of

trains, As a rule, the railrond companies are only required ; the enormous resistance which srmor plates presented to

projectiies, unless they happened to strike exactly st
right angles; and it was this enormous resistance that, in
his opinion, rendered the retention of ironclad ships ne-
cessary to the country. Nobody could yet say whether the
gun or the plste would win. If Sir Joseph Whitworth

made & gun that would penetrate even a plate 22 inches
thick, then & plate must be made that it
could not penetrate; in fact, the bigger
the guns, the more powerful must be the
plates. Nobody could deprecate more
than he the idea that, because of the in-
crease in the power of pene ration of our
guns, iron-plated ships must be aban-
doned. What they required was that
their plates should be more powerful. It
was only in direct firlog that the greatest
penetration had been obtained, and it
was but fair to presume that In actual
warfare the greatest portion of the shots
would be fired obliquely. He was quite
aware that Sir Jos: ph Whitworth bad
invented a shot which would bite when
ficed from an oblique position;but even
then the penetration was much inferior
to that obtained by a direct shot. That
being 80, he was inclined to think that
armor-plated ships would always possess
an advantage over guns.

Shortly afterwards an ad journment was
made to the armor plate mills, A group
of men were standing round the furnace
in which the plate was being heated, and
at the word of commwand from a superior
they began to pull away the bricks at the
mouth of it. Instantly the flames leaped
out, and the men, scoustomed as they are
to stand a great heal, were constrained to
retreat until the fury of the fames had subsided. Then one
wearing only trousers and a shirt approached the furnsce,
raised a little doorway, and looked at the huge monster
within. The view was doubtless satisfactory, though how
any one could look into this furnace unscorched was a mar.
vel. Men were then soen gulding, up to the mouth of the
furnace, a huge pair of tongs with which the plate wasto be




ped. A trolly, 100, was sent almost up to the mouth of
mﬂ.hlﬁ by, it recelvedithe plate when the
work. Everything was now ready.
The doorway of the furnace was lifted up, the flnmes shot
out and 1it up the mill, and, while spectators shiolded thelr
ces with their hats or handkerchiefs, the workmen, with
their backs to the furnace, pushed up the tongs until they
the plate within. Balks of wood were then put on
each side of the furnace to enable the plate to be drawn out
the more readily ; but the fiames pelzed upon them and ap-
poared to devour them as if mere shavings. There was no
tine 10 lose, the order was given, and machinery began to
move, the ohain fastened to the tongs slowly tightened, and
the huge mass, which had required twenty-seven hours in
such & furnace as this before it was done, made its appear-
ance. Fierce as had been the heat before, it was now ten times
greater. One could hardly look upon the plate, white with
hest, over and around which little blue flames appeared to
be lingering. Slowly it fell upon the trolly, the tongs were
then removed, and in & moment or two the rolls, which had
been revolving for a while, caught the end of the plate; and
the huge mass, weighing 35 tuns, passed between them with
as much ease as if it were but & 4} Inch plate. Backwards
and forwards it came slx or seven times, each time the dis
tance between the rolls being decreased, and the operation
ended as soon s the required size had been attalned. The
rolling was most successful, and it is believed the plate is
without & flaw. The destinstion of the plate is Spezzis,
where the test is to be carried out.

The experiment shows that there is absolutely almost no
limit to the thickness of which armor plate can be made. It
was no idle boast on the part of Mr. Cammell when he eald
that, if Sir Joseph Whitworth’s gun penetrated this plate, he
would make one 30 inches or 40 inches thick. The result of
the test st Spezxin will be watched with great interest.—
Iron.

SCIENTIFIC AND PRACTICAL INFOERMATION.

STRANGE NATURAL CISTERNS.

In the rough granite country back from Mossamedes, on
the west coast of Alrica, are some very remarkable natural
cisterns. The country itself is peculiar, huge single rocks ris-
ing ouat of the nearly level plain in some places, and in others
hills of rock, in several of which deposits of water are found
at the very top. A recent traveler visited one of these, and
describes it as & natural tank with & narrow entrance, con-
taining some three or four hundred gallons of exqusitely
clear and cool water, It was covered by vast slabs of gran-
ite,from which the rain drained into it during the rainy sea
son, shading the water so that'it could not be seen without
a torch, and so protecting it that the sun cannot evaporate it
during the dry season. Thusa bountiful store of excellent
water is preserved while there is not a drop to be had else-
where for miles,

A still more remarkable cistern of this sort is that of the
Pedra Grande, or Big Stone, some thirty miles from Mossa-
medes, & huge roanded mass of granite rising out of the
sandy plain. On the smooth side of this rock, twenty or
thirty feet above the plain, is & circular pit about ten feet
deep and six feet across, The rainfall on the rock above the
pit drains Into it, filling it completely every rainy season.
The walls of the pit—which is shaped like s crucible, nar-
rowing gently to the bottom—are perfectly smooth and regu.
lar, the enclosing granite being of the closest and hardest
description. The cistern will hold several thousands gallons
of water. Near by are smaller pits of similar character. Their
formstion is unexplsined. The water of this strange well
furnishes the natives and travelers with an abundant sup-
p:i;nr:ng the dry season ; consequently it is a noted halting
place,

A BPITTING BNAKE,

There is & dangerous snake, not uncommon about Ben-
juells, West Africa, called by the natives naja nejo, and by
the Portuguese cuspedira, It is small in size and remarks-
ble from its habit of spitting when interfered with, The
ssliva is ejected to considerable distances, and Ix sald to
cause blindness if it touches the eyes. One of the snakes was
captured by the natives and brought to where some English
miners were at work. It was tessed by & miner who was
standing over the cage, which was on the ground, and re-
talisted by & discharge of spittle. Some of the liquid en-
tered one of the miner's eyes; and though the eye was imme-
distely washed out with water, it wps very much irritated
for several days, The snake was killed before any experi-
ments could be made with it by the sclentific superintendent
of the mine; he has, however, no doubt of the miner's state-
ment and thet of his companions, eorroborated as it is by
the testimony of the natives and the Portuguese,

A RIVER OF IKK,

In Algeris there is & river of genuine ink, It Iy formed
by the union of two streams, one coming from & reglon of
ferruginous soll, the other draining s peat swamp, The
water of the former s strongly impregnated with iron,that of
the Iatter with gallicacld. When the two waters mingle the
neld of the one unites with the fron of the other, forming a
true nk.  We are familiar with a stream called Black
Brook in the northern part of this State, the inky color of
whose water is evidently due to like conditions.

A. Ricco, of Modena, Italy, sayn: To cure the swollingsjof
ehilblaing, rub them well at night with potroleum, It will
take three or four nights rubbing to cure them,

Scientific Amevican.

The Mreaking of the Lynde River Reservolr Dam,

A serlous disaster, causing 8 Inrge destruction of valuable
mills and other property, oceurred in the vicinity of Worces
ter, Mass., on the 80th of Mareh, through the rupture of the
dam of the Lynde river reservoir, whonce the water supply
of the above city s derived. The reservoir has a capacity
of some 070,000,000 gallons, and by the recent heavy rains
became filled to its utmont extent. The embavkment wall,
it is sald, was known to be too low for safety, and enginesrs
had recommended ity enlargoment. These warnings, how
ever, passod unhesded ; and consequently, when the dam was
subjected to an unususl strain, dus both to the large amount
of water In the reservolr and to the waste weir becoming
choked, It became leaky, and & small stroam began to escape
through its masonry, thus commencing the desiruction that
was completed by the breaking of the whole structure thirty
hours Iater. As soon ws the firat dangerous sign appenred,
poople In the vicinity of the threatened flood abandoned
thelr houses and shops, and so the loss of life, which at
tended the like disaster at Mill River a year or so ago, was
averted. The damage done Is estimated at several million
dollars, Several houses, the Bottomly, Smith & Co. Mills,
besides & numberof smaller manufacturing establishments,
and eight hundred feet of the Boston and Albany Rallroad
were washed away.

e

THE NATIONAL STEEL TUBE CLEANER,
We show inthe accompanying illustration an improved
apparatus for cleaning the flues of
steam Dbollers. All Intelligent
users of steam appreciate the eco-
nomy of keeping the flues of their
bollers clean and free from de-
posits of unconsumed carbon and
ash, which are non conductors of
heat and cause a marked difference
in the working of a boiler.

The National Tabe Cleaner is &
plain, practical, durable tool, and
bas many points of advantage.
Among these may be mentioned the
absence of small steel spriogs or
thin bands of metal, which, when
thrust into a hot flue, lose their
temper and elasticity. The scrap-
ing edges, supported on blades of
Bessemer steel, are cut from saw
piates, and are held in place by
doably riveted braces of mallesble
iron. The blades are dove-tailed
into the malleable iron butt, which
insures their being held firmly in
place. The threaded steel rod in
the center is provided with a
washer, which runs up and down
upon it, by means of which the
spread of the blades is adjusted to
the size of the flue. These imple-
ments recelved the silver medal at
the American Institute in 1875, the first preminm at the Iast
Industrial Exhibition in Pittsburgh, and also at the Provi-
dence (R, L) exhibition, It is manufactured by the National
Steel Tube Cleaner Company, and has been Introduced
through the agency of the Chalmers Spence Company of
New York., It is sold by the principal dealers in engineers’
and mechanics’ supplies throughout the country.

NEW BOOKS AND PUBLICATIONS,

Tne Fresr Grrvan Reaven: a Modifioation of Marcel's Method.
By Charles F. Krooh, A, M., Professor of Modern Langunges,
Stovens Institute, 07 pp, Now York clty : D. Appleton & Co.

This 1s a concise and admirable instruction beok, for English puplis, in

German, The entertalning story of Cinderells Is presented In Germao,

accompanied by s 1teral linear translation, which exhibits at one view the

peculiar arrabgement of the Inngusge. Excellont directions, vocsbularios,
ote,, are glven, tho nuthor's objeoct belng to convey s practical knowlodgo
of the subject without burdening the learner with the technloalitios og

Krammar,

Porriarms oF CeLEnrATED DoGS, Prloo $2, for St of Eigl. Por-
tralts, New York city: “ Forest and Stream ' Company, 17
Chatham streot,

These are well executod wood engravings of colobrated polnters and sot-

ters, and they will undoubtedly have a large ssle smong the shooting

fraternity,

Tug PRILADELPHIA Lenaen. Philadelphia, Pa.: G, W, Childs,
The enterprising publisher of this oid and respectable aally journal
Insugurated, on March 27, the forty-first year of Its publication, by Inereas-
fog ita slze and lmproviog Its general appearance, Under the proprietor-
ship and management of Mr, Childs, the Ledger hns become one of the
most profitable newspapers in the country.

RerenrexcE BOOK ¥OR INVENTORS AND MECHANICS, 123
Dound in cloth, gilt edges. Priocs, by mall, 25 cents. Neow York
city: Munn & Co,, Publishers SCIENTIFIC AMERICAN and
SCIENTIFIC AMERIOAN SUPPLEMENT.

This 18 a yaluable littie book for Inventors, patentees, mochanics, and
others. Itcontalon tho patont laws of the United Btates complote, with
directions for obtalning patents, trade marks, caveats, deslgun, copyrights,
aud forms for transferring, by assignment and Hoense, Interests (n patents,
It contalus the census of the United States, by States and Territories; snd
contalne also eagravings of lu‘vmcclunlul movemonts, which will be found
convenfent for all mechanics and inventors to have st hand for reforence,
A more valuable compllation of rare and useful Information has never
been condensed Into o small n compass, or sold at so chieap a price.
Eyvery MAN His OwN LAwyer. By John G. Wells, 012 pages.

Prico, by mail, $226, New York olty: John G. Wolls, 3 East
4th street.

Mr, Wells has Just fssued a new edition of his business form book, sdapted
for il classcs of persons, It (s & guide In wll matters of law and trade, sand
#ndapted for every Btate In the Unfon, To those who have ocoasion to
draw conyeyances, to frame wills, agréoments, and powers of attorney, or

Lo mako nastgnments, this work will be found most convenfont, It cone
talne a wynopais of the laws of all tho Ktates relating Lo usury, the rights of

[ApPrIiL 15, 18%6.

——————
married wowmen to hold property how to obiain pesstons and letters patent
and other matters likely to arise in (he Uie and exparience of most perrsone
TR ALDine. —Parts 6 and 7 of the now Imue o
Hoation are Just from the press; and they cor
first sumbers of this year's lssne, Seversl
ings of Ameriean and forelgn scenory snd coples from eelebratod patnt
ings of our best modern artists, executed by our most distingaished de
sigoers and engravers, are foatures In these (ssnes whieh render the publl
cation of special Interest to lovers of art. Published fortnightly Yy the
Aldine Company, 18 and 3 Vesey Sireel, New York city, and supplited, to
regular subsertbars only, st %0 conts & number

Becent Amerioan and Sorelgn Ratents,

NEW CHEMICAL AND MISCELLANEOUS INVENTIONS,

IMPROVED TINKED HLANK.

John C, Milligan, South Orange, N. J.-~This {oventor forms a lit-
tie extonsion lip at one part of the edge of a round plate or blank
of tin plate, the objoct of which Is to recelve the beads of tin that
flow to the lower edge, nod there solidify on drawing the sheet out
of the bath, so that they can be removed from the sheet by cutting
off the lip without destroying the symmetry of the blank.

IMPROVED BALE TIN,

Jessoe R, Hortoo, St. Louls, Mo, and Heary A, R, Horton,
McKinnoy, Tex.—This is a slmplo devioe whereby the end of the
band is held In close contact with the other ond by menns of Tug,
#0 that the swelling of the bale can never affect the security of the
tastening, sinoe the flanges of sald lug do not permit It to be pressed
out of the slot. The lugs are 5o arranged that they do not eateh in
the cotton or wrappliog of the bale, either In the act of locking or
unlocking.

: IMPROVED CORBET BPFRING.

Josevh Day, New York city, assignor to himself and Nathan Hy-
man, same place.—~This is a corset claxp composed of a broad stay,
baving fixed hooks upon It, in combination with an overlapping
stay having eyes hinged to fastening bands which pass around the
stay, said eye being made with broad base, to allow the casy con-
neoting and separating of the parts.

IMPROVED MICA LIGHT FOR STOVES,

John W. Elliot, Toronto, Canada.—This invention consists In a
mica light, provided with a handle at the upper end, a perforation,
and a strongthening tip, the same belng applied to a window frame
baving a lip. The plate Is spruog Into the rim and guard Up of the
stove body, and Is provided with an eyelot at the lower part to ad-
mit the entrance of alr,

IMPROVED FILTERING APPARATUS,

Leo Prange, South Brooklyn, N. Y.~In this filter, the liquid is
passed through a body of charcoal and a series of bags, formed of
woven fabric apd suspended vertically from short tubes attached
to the bottom of a tank, In order to hold the charcoal necessarily
employed as a fi_tering medium, a strulner supported on a ciroular
flange forms a fulse bottom to the vessel. The liquor fiters through
the charcoal and enters the space betwoeen the botioms, whenoe it
escapes as fast as it can ooze through the bags. In order to indi-
cate the bight of liquor & glass tube ls attached to the outer side;
and in order that the tube may not become choked, the lower end
is made to communicate with the space between the false and true
bottom, 0 that only clear or filtered liquor can enter.

IMPROVED LOCKE FOR POCKET BOOKS.

Daniel M. Read, New York city.—The device Is fastened by push-
ing a catoh into one of the boles in the case of the lock, when the
fnolinod end of the said catch strikes agninst the rounded forward
edgo of a latch bar, pushes it back, and passes it. To unfasten the
lock, thoe rear edge of the catch plate is slightly raised, which
throws the engaging end of the catch back a little, so that Ity up-
per inoline may readily slip off the rounded edge of the latoh bar.
With this construction there is no projection upon the outside of
the lock to wear the pocket.

IMPROVED METALLIC SEAL.

Alphonse Friedrick, Brooklyn, N. Y.—This invention relates to
cortaln improvements in that class of metallic seals in which n sec-
tlon of wire is employed for forming the loop, the ends of which
wire are bent and secured in a soft metal button by compression.
It oonslsts in the construction of the soft metal batton, which is
made with a deep circumferential groove around its edges forming
two connected disks, with or without a hole through the central
smaller portion or stem connecting the disks. Around this button,
In the groove and through the hole, the wire Is variously twisted
and secured by the compression of the soft metal button which,
when stamped, forms the two edges of the disks Into a single
milled flange, which imparts greater seourity to the scal.

IMPROVED GUIDE AND REEL BAND FOR FISHING RODS.

Francls Endicott, New York city, assignor to himself and Henry
F. Crosby, same place.—This consists of open (expandiog and con-
tracting) guide and reel bauds for fishing rods, construoted with &
loop and binding sorows on one end, and a tongue on tho other
end, passing through the loop for being readily fastened on rods
of differont sizes. In case a rod is broken, a temporary 10d can be
easily rigged, and the carrying of a rod may be avalded by takiog
the rings and reel along and procuring the rod when wanted
for use.

PROCESS FOR SEPARATING MIXED COAL TAR PRODUCTS,

Charles Lowe and John Gill, Manohestor, England, —The nature
of this Invention Is, first, to submit the partially or wholly dy-
dratod mixtures of tar aclds to the prolonged action of temperatures
between 15° Fah. and 5* Fah,; secondly, to separate tho hydrated
carbolio ncid orystals, thus formed, from the mother liquors con-
tnining the lquid tar aclds and & residue of carbolie nold dissolyed
lu them; thirdly, to offect complote purification of the more or
less hydrated carbolio neld crystals thus obtained by reorystaliz-
tion, elther by partial fusion or solution In water with subsequont
rofrigeration ; and lastly, to prepare carbolic acld of high or com=
ploto degrees of purity by debydrating the partially or wholly
purified more or less hydrated carbolie acld erystals,

IMPROVED COMBINED WATCH CHARM AND KEY.

Patrlok Dover, Glon Riddle, Penn,~This consfsts of u sultable
onse with n elidiog and a spring-acted koy, that s rotained or re
lensed o protrude from the case by sultable catol dovice,

IMPROVED PRESS FOR FORMING SFRING SHANKS FOR SHOES.

Emil Briner, New York city.—The object here fs to fmprove sod
porfeot tho pross or dies for forming spring-shanks for shoor “f
which lottors patent have herotofore been granted to mlﬂ%
tor under date of Fobruary 9, 1875, New devicos | I\ vided for
porforating the shank blanks and carrying off tho pul “;' by
conveylng the sheared-off blanks ready for the motion of the
shaping dies, and for the purpose of shaping, feeding, and &rop-
plog foward the shanks,

IMPROVED DOUBLE APRON,
Willlam G. Heanoy, Camden, N. J.—This (4 un fmproyed double
upron, deslgned for use in male discases.
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